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b 1) pleaSsd ssh g )b 516w jls 5k Lo ob nS e dame (59, 9o oai 5l 13
Doled bosial) py Jole 5l glp oS

B 5l opan s BB 5055 lar Cugz Gpan sl allaz 30 S Lt 398 00 aogs
A4S olos | UNIX g

WS by pdele e b )5 S sl sl
Qg wielS laze 8,13 100t 15,5 LSU jgiws alewg &
aled slowlelgzds el b 500 SO 5 et 1 eolazul b

useradd username
mled QB jaue aalS aaz )5 Gl pj st 5l eslatul L

passwd username
gl il 45T ()50 Oy ) g 3l ool b

su username
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Key Generation b oS odgi 9 SSH wloudass &

OSB89 oS il 0,8 il L das bads (g9, alise Dldas plil 6l
w2l SSH 10 5 oy 4y 5L Lo o500 Shell olles

S Gl e L (ogas 0SS a5 il 5l ipgan it Gl )5 Case il 6l
p.:)‘JiJ J‘).M.u‘ L ul);)lf ‘5913 uuj ao; QLZJ‘ g_aj.).sb

)‘ ‘) SR ..\_..15 ‘p.._.S‘;A oole_w! SSH )‘m 9 ..x_..lf Cj) J_.Jja “"'er, ) g_)b}....ué )‘
5 oyosles g owner slajemme ol 5l Lo g 9SS authorized_keys JsIs id_rsa.pub
Away; authorized_keys a |, iel

$ ssh-keygen -t rsa
$ cat ~/.ssh/id_rsa.pub >> ~/.ssh/authorized_keys
$ chmod 0600 ~/.ssh/authorized_keys

ssh o5t

S oo 93U b verify 1) SSH 5 jgxws 5l eolaznl b
ssh localhost

(JAVA) lgl> cucs &5

ol LT 0S5z 52 51 S8 090 ogmmo HBASE § o9 Sl (23 Shol lslr
dmled oolatul (g5 Hews 5Ll gl s b sl el Lol ol o
$ java -version
(9>
java version "1.7.0_71"

Java(TM) SE Runtime Environment (build 1.7.0_71-b13)
Java HotSpot(TM) Client VM (build 25.0-b02, mixed mode)

Sl h =y dole Oy (nl 8 )0 Sl ceai ol (G 02 5 Sl wiile ST (2955
N s o
S oglils 5 St 51, (JDK <latest version> - X64.tar.gz) 15>

http://www.oracle.com/technetwork/java/javase/downloads/jdk7-downloads-
1880260.html

Do o dsbils Lo (gl JAK-7U71-linux-x64.tar.gz Jtwo sl


http://www.oracle.com/technetwork/java/javase/downloads/jdk7-downloads-1880260.html
http://www.oracle.com/technetwork/java/javase/downloads/jdk7-downloads-1880260.html

PV Ganlo buma 1o, b

—
|

:Y 4.L>)o
L5 00,8 b 1y o] oo las Downloads adiss ;o auilss oo 1y ool ssbils Ll Loty Logas

Awlei extract 5 jgiws 5l oolaw!

$ cd Downloads/
$ls
jdk-7u71-linux-x64.9z

$ tar zxf jdk-7u71-linux-x64.gz
$ls
jdk1.7.0_71 jdk-7u71-linux-x64.9z

:\“ 4.L>)o

s bed oolatul oy &l jgmws 5L pl gl aues

$su
password:
# mv jdk1.7.0_71 /usr/local/
# exit
:f 4.L>)o
~l.bashrc 5B o1, 5 sl JAVA HOME 4 PATH e sbe e pudais 1y
A les aslsl

export JAVA_HOME=/usr/local/jdk1.7.0_71
export PATH=$PATH:$JAVA_HOME/bin

00l ead Sy b fgl> din g 0iS il willS” Lo yo 1 java -version o,lgs Yl>

b
(Hadoop) rgu oglils e

L —wai "Hadoop version” jgiws 3l eolaw! b .aw, oo ©5a0 cuad 4 Cugi dgl> cuas 5l am

e g O R R N D

hadoop version

il 5 9l (29,3 Wl caal oyoe ST
Hadoop 2.6.0
Compiled by jenkins on 2014-11-13T21:10Z
Compiled with protoc 2.5.0
From source with checksum 18e43357¢8f927c0695f1€9522859d6a
This command was run using /home/hadoop/hadoop/share/hadoop/common/hadoop-
common-2.6.0.jar
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oS o0 d5ils LT ol5T sl l58le 5 ol 5115 Cgam 5 &g 51 oolaswl b
$su
password:
# cd /usr/local
# wget http://mirrors.advancedhosters.com/apache/hadoop/common/hadoop-
2.6.0/hadoop-2.6.0-src.tar.gz
# tar xzf hadoop-2.6.0-src.tar.gz
# mv hadoop-2.6.0/* hadoop/
# exit

(Hadoop) wgud cuai &

6o S5 Lo iyl jo 0sS ceal ales o a5 I mode b cll> o 0 canlioo |y g0
L cdl ol Ggan cplplo (s oo olis Ll 4 pseudo-distributed <Jl> ,» |, HBase
DS ceas psedu-distributed o

e Glouwdass ) als o

oedas ~Lbashre Ll a4y 55 bglas 0,5 aBlal b 1) Caan Jaxe slo yuiie ailes oo Lol
export HADOOP_HOME=/usr/local/hadoop export
HADOOP_MAPRED_HOME=$HADOOP_HOME export
HADOOP_COMMON_HOME=$HADOOP_HOME export
HADOOP_HDFS_HOME=$HADOOP_HOME
export YARN_HOME=$HADOOP_HOME export
HADOOP_COMMON_LIB_NATIVE_DIR=$HADOOP_HOME/lib/native export
PATH=$PATH:3HADOOP_HOME/shin:$HADOOP_HOME/bin
export HADOOP_INSTALL=$HADOOP_HOME

S Jlosl 5 5 dlss 43 1y Slss Wb Vs
$ source ~/.bashrc

P9d (G5 1T Ao o

"$HADOOP_HOME/etc/hadoop” sl ;o |, wgae clanlass sla bl ples auils o Lot
S ol Slss b Ll (pl 5o gam 0oglll 4 azgi b ol el S g
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$ cd SHADOOP_HOME/etc/hadoop
hadoop- ;o 1, sl tae sl piie b Lo dgl> j0 Cgan glaasly 3 ,0uS jglais 4
w3 sl jo 1y s ;0 JAVA_HOME 4 00,5 Cons, €NV.Sh

export JAVA_HOME=/usr/local/jdk1.7.0_71

RO PRV RV SUUES SUV PP PSPOL 51 I SR DN U oy F PN DRI Wt SR S
core-site.xml
3l asged So gl oolaiwl 850 &jamy 0 jleis Jd 31 Sledbl Lol core-site.xml ;18
50015 0,33 (gl aladls Cudgame s BB (gl adl plaisl alkdl> ol (g

gl pilgm Al b
5 <configuration> sl o X 5 sl o5 sla S 505 5L 1) core-sitexml | 15

s .8 </configuration>
<configuration>
<property> <name>fs.default.name</name> <value>hdfs://localhost:9000</value>
</property>
</configuration>
hdfs-site.xml

S yo g NAMENOUE o doslos iS5 Jlade o 5l Sledbl Juls hdfs-site.xml 1
b a5 el ol ol ol 48 cme () 45 il oo Lo JS'g) pacews 116 datanode
Swled 0,3 1) 595 g Infrastructure | ooglll aalss o

aiilge 99250 o] 50 5 slaesls @S (53
dfs.replication (data replication value) = 1
(In the below given path /hadoop/ is the user name.
hadoopinfra/hdfs/namenode is the directory created by hdfs file system.)
namenode path = //home/hadoop/hadoopinfra/hdfs/namenode
(hadoopinfra/hdfs/datanode is the directory created by hdfs file system.)
datanode path = //home/hadoop/hadoopinfra/hdfs/datanode

</configuration> 4 <configuration> ¢la S5 o |, o) Slasin g05,5 5L 1 LG ol
RVERR

<configuration>

<property>

<name>dfs.replication</name>

<value>1</value>

</property>

<property>
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<name>dfs.name.dir</name>
<value>file:///home/hadoop/hadoopinfra/hdfs/namenode</value>
</property>

<property>

<name>dfs.data.dir</name>
<value>file:///lhome/hadoop/hadoopinfra/hdfs/datanode</value>
</property>

</configuration>

a2y L aslyh oo Lok gl oo iy pa3 )5 Jawgs baaasiin polie (ooles b (b 5o :aiSS
Ao s ) olie pl g Cgan Jlsle @

yarn-site.xml

9 05,5 3L Iy yarn-site. xml L8 .09d oo oolain] Caan (595 Yarn Sledas gl B oyl
.o | 8 </configuration> 4 <configuration> b SSs o |y 55 Slaogas

<configuration>

<property>

<name>Yyarn.nodemanager.aux-services</name> <value>mapreduce_shuffle</value>

</property>

</configuration>

mapred-site.xml

oolaiwl mapReduce g w8 L oz ,loz ploS 5l aspl 0,5 asin gl LB ol

Jol .a—ib o yarn-site. Xxml CJB ol Cgan (0,8 yim O ja0 41 058 0 o0laiwl (oS oo

J=1 o3 jemws 5l eslaxul L 1) xml.template 3 mapred-site sla L1 ©bgiore b caon 5l

ip2 0y Mapred-site.xml

$ cp mapred-site.xml.template mapred-site.xml

5 <configuration> sla S5 o 1) ) Slaosas g00,5 5L 1, mapred-site.xml L6 s
awp ,l,8 </configuration>

<configuration>

<property>

<name>mapreduce.framework.name</name>

<value>yarn</value>

</property>

</configuration>

(Hadoop) 9o cuas verfiy b ow )3l e

oled b ool s ol ogae cual coro i Gliebl 6l »
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(name node) o ,5 b pudass :) al> 4o

led mudas 5 jews 5l eolaxwl L | namenode

$cd~
$ hdfs namenode -format 14

il ) ey alie b b ol jlasl LB Cls>
10/24/14 21:30:55 INFO namenode.NameNode: STARTUP_MSG:
/-k-k-k***-k*-k**********-k****-k****-k-k-k****************************
STARTUP_MSG: Starting NameNode
STARTUP_MSG: host = localhost/192.168.1.11

STARTUP_MSG: args = [-format]
STARTUP_MSG: version =2.4.1

10/24/14 21:30:56 INFO common.Storage: Storage directory
/home/hadoop/hadoopinfra/hdfs/namenode has been successfully formatted. 10/24/14
21:30:56 INFO namenode.NNStorageRetentionManager: Going to retain 1 images
with txid >=0

10/24/14 21:30:56 INFO util.ExitUtil: Exiting with status 0

10/24/14 21:30:56 INFO namenode.NameNode: SHUTDOWN_MSG:
/

SHUTDOWN_MSG: Shutting down NameNode at localhost/192.168.1.11

************************************************************/

g%,:g..\.bdfs W Y c\.lp).o

Iy 902 i J2B8 et ) oniS e oolanl dfs o 57 o slinl 6l 5 s
A8 o Ll

$ start-dfs.sh

il ) 29, alie Wb b lp ezl bl Cls>
10/24/14 21:37:56
Starting namenodes on [localhost]
localhost: starting namenode, logging to /home/hadoop/hadoop-2.4.1/logs/hadoop-
hadoop-namenode-localhost.out
localhost: starting datanode, logging to /home/hadoop/hadoop-2.4.1/logs/hadoop-
hadoop-datanode-localhost.out
Starting secondary namenodes [0.0.0.0]
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Yarn cos Sl gwy » Y al> o

cel Hgiws ol lal g o oolaiul Yarn co Sl 0 )5 Ol 6l 5 Hews
D g0 YAM (jg0d youds & L]

$ start-yarn.sh

bl ) ey alie b bl jlasl LB Cls>
starting yarn daemons
starting resource manager, logging to /home/hadoop/hadoop-2.4.1/logs/yarn-hadoop-
resourcemanager-localhost.out
localhost: starting node manager, logging to /home/hadoop/hadoop-2.4.1/logs/yarn-
hadoop-nodemanager-localhost.out

53950 G5 5l @9 4 (o yiwd :F al> o
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les oolitul 393 59,0 (59, 98 gy
http://localhost:50070/

& [r_‘: localhost:50070/dfshealth.htmi#tab-overview ~ @l I-.-flv Google ﬂ] 6

Hadoop Overview Datanodes Snapshot Startup Progress Utilities

Overview 'ocalhost:9000' (active)

Started: Tue Dec 09 12:47:30 IST 2014

Version: 2.6.0, re3496499%9ecb8d220fba99dc5ed4c99c8f9e33bbl
Compiled: 2014-11-13T721:10Z by jenkins frem (detached from e349649)
Cluster ID: CID-69893931-d475-41d1-a872-242d123db5bc

Block Pool ID: BP-653515735-192.168.1.135-1418016641941

[¢]

(Cluster) aligs gl w raol c5‘°l'°5 wyp b al> o

<3l sl = URL 5hocil o A AN Cgoid 4y s i (6l (88 i O jg 0l

aled oslitl 053 55550 (55, g s
http://localhost:8088/
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(Mahout) wealo oglils &

LT colv amio 15 (Ko il oo s5bls L& http://mahout.apache.org sl ;l el

« > EXTmmrTerE 5]

What is Apache Mahout?

The Apache Mahout™ project's geal is to build a scalable machine learning library.

With scalable we mean

Scalable to large data sets Our core algorithms for clustering, l download
classhcation and collaborative Tiltenng are implemented on top of scalabbe,

systems. HOws T, © that run on a single machine N
are welcome as well Latest release version 0.9 has
. " ; omimer
to support your case. Mahoul is distrbuled under a User and llem based recommenders
+ Matrix factorization based
commercially friendly Apache Software icense,
recommenders w
Scalable community. The goal of Mahout IS to bulld a vibrant, responsive, - K-Means, Fuzzy K-Means clustering
£ ¢ ent Dirichlel Allocation >

N a0

http://mirror.nexcess.net/apache/mahout s 511, Ggale o5 Hgimws 5l oolawl b
IRVEL IRV

[Hadoop@localhost ~]$ wget
http://mirror.nexcess.net/apache/mahout/0.9/mahout-distribution-0.9.tar.gz

D9 o d5bils Loy g o Mahout-distribution-0.9.tar.gz


http://mahout.apache.org/
http://mirror.nexcess.net/apache/mahout
http://mirror.nexcess.net/apache/mahout/0.9/mahout-distribution-0.9.tar.gz

{ Lmoala‘pb‘ 9 J.u..\;:uub.a.o u.uwba 6)'!:‘)"-’- /¥ }

Y alo

Extract ,; ,owo 3l eolai_wl s 1, mahout-distribution-0.9.tar.gz gea—i o4 Lls |58

oS 5

[Hadoop@localhost ~]$ tar zxvf mahout-distribution-0.9.tar.gz

(Maven Repository) ¢yguo (3o £

s pomxml ol yg,0 oS <8l o Maven o,k 5l Ggale aualy> o aS g0 0
s 1815 5 solae Eclipse IDE

<dependency>

<groupld>org.apache.mahout</groupld>

<artifactld>mahout-core</artifactld>

<version>0.9</version>

</dependency>

<dependency>

<groupld>org.apache.mahout</groupld>

<artifactld>mahout-math</artifactld>

<version>${mahout.version}</version>

</dependency>

<dependency>

<groupld>org.apache.mahout</groupld>

<artifactld>mahout-integration</artifactld> <version>${mahout.version}</version>

</dependency>
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(Recommendation) &l &

el 1 50l slaptl Sl i Wi ailel 45 s S S5l 4y Jlo b
Famo so iuled Lo 4y aylos )57 Ol as
S (55,5 g5kl 51, "Mahout in Action” OLS sualgs e less 0usS 5,8

B pitp:/Seoeovamazenin/ O = & | T MSN India

Shop by - .
Department - Search | AN mahout m

Books Advanced Search Browse Genres Bestsellers Pre-orders & New Releases Children's & Young Adult

Mahout in Action Paperback — Import, 17 Oct

2011
ut by Sean Owaen (Authar), Robin Anil (Author), & 2 More
b Be the first to review this item | 100% Purchase Protection ~
+ Qoo all formats and editions
Paparback
t 2,065.00
11 New from € 1,092.75

Delivery to pincode | 500001 - Hyderabad = | within 1 - 2 weeks.
Datails

Summary

Adahout in Action i2 a hands-on introduction to machine learning

See all 2 images with Apache Mahout Following real-world examples. the book
<

W
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B prrp v amazon.ind 2 = &l FT MSN Inedis B Buy Mahout in Acti... =

- i SarAEEet Ty el TR Inelirtes s e selien ane wietsas
Read more

Frequently Bought Together

y Price For Both: ¥4,139.76
% ' . Add both to Cart
’ _f’ -} Show availability and delivery details
A This item: Mahout In Action by Sean Owen Paperback ©2069 58

A Taming Text: How to Find, Organize, and Manipulate It by Grant S. Ingersell Paperback T2 069 8

Customers Who Viewed This Item Also Viewed
Hadoop: The Dafinitive Guide Hadoop Operations: A Guide Programming Fig Hadoop in Actio
White Tor Developars and Alan Gales Chuck Lam
S e (25 Frededesd (2 Faperback

Paperback o . Paparback TH04.00
T585.00 aparbas TITE.00
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)‘ JJ‘&_J)L».C ..\..5‘54 45‘)‘ OMQOLQ(.N...‘ )9.‘9.4 kSJ colw 6‘); U}mLA aS G>Lm ws...‘ols
e DataModel
e UserSimilarity
e [temSimilarity
e UserNeighborhood
e Recommender

J990 4y (639,59 Hlee a5 oad asLs data model Liools Jas w0ais 0,53 ools 5
)b ..\_.5‘;9 J...]y ﬁ)lS 6‘)4 ‘) ‘5>LDQLQ‘M...> OMQQM )939.A 99....4‘54 Q)b OMQQM
MGQ ‘) OMQQM )939.A 6)LQM FKY

ol H99 90 (5 yloro &

Input file for Data Model

user1, item1, preference
userl, item2, preference
userl, item3, preference

user?, item1, preference
user2, item2, preference
user2, item3, preference

‘nm Model Neighborhood
Correlation

Preference

Recommender

Ogalo 3l ooliiw! 4 susdsslpiuion SO o lw &

! o..\.,o] 3L oolw OMQQLQ‘M p...m...w u& colw J.‘>‘).A
(Data Model Object) solo Juwo o cslw 1) al> o

Iy o0ls Joms 3l =i S (s Lzl &0 45 PearsonCorrelationSimilarity oM oaijle &b

Sl oo ) A o3y Jao bbb diges S
1,00,1.0
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1,01,2.0
1,02,5.0
1,03,5.0
1,04,5.0
2,00,1.0
2,01,2.0
2,05,5.0
2,06,4.5
2,02,5.0
3,01,25
3,02,5.0
3,03,4.0
3,04,3.0
4,00,5.0
4,01,5.0
4,02,5.0
4,03,0.0

|, DataModel Sl oo oo o 0 |, bl w0l a5 o,ls 5L file & 4 DataModel
i beiss R Soge &
DataModel datamodel = new FileDataModel(new File("input file"));

UserSimilarity &% <olw Y al> o

= > ol PearsonCorrelationSimilarity S 5| eolaiwl L 1, UserSimilarity &
SVp{o
UserSimilarity similarity = new PearsonCorrelationSimilarity(datamodel);

UserNeighborhood & colw Y al> o

dwlme |y oois a8 )5 5 LS a s gl LS ol L "neighborhood” < & ¢y
2,00 0925 Silucad £45 90 .S o0

oa 03l pilSasaS 6 lSN el ]y Sl (DI -l NearestNUserNeighborhood
Wl 00 iy 25 UserSimilarity lawgs "Nearest” oS o dwloe |y aiil o 5005

A Cod a S Gl ples bl |y (Slaes IS 1 :ThresholdUserNeighborhood
dwlre |y aslodu s, asuine Alwl o> S an L il o y5and sad ools )8
Sl 00 iy y25 UserSimilarity lawgs "Similarity™.ous’ o

o235 3.0 (59, 1) Cuglyl a> g 0uiS oo oolaul ThresholdUserNeighborhood i Lo x| o
S 0
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UserNeighborhood neighborhood
= new ThresholdUserNeighborhood(3.0, similarity, model);

Recommender &% colw:f al> o

=) Sged dile |y euiBle (YIL a5 oo oo pled g oy 3les 1) UserbasedRecomender i

Sy Gl enijle 2 4
UserBasedRecommender recommender
= new GenericUserBasedRecommender(model, neighborhood, similarity);

5 4 T sluioy 0 al> o

Oy Jsmame (6 S pudls> o ReECOMMENder .80 5l recommend() w3l oolazl b

Slolgiinn patler 0 a5 () (5,15 LS, aliss Jol 0,5 ooyl )b g0 wie ol oS Slpiin )5
o i S O (6l el o o lolgig S (o0 9 955 Jlf Ll
i oo |, Recommender() wie 5l oolaiwl digad 55 4o

List<Recommendeditem> recommendations = recommender.recommend(2, 3);

for (Recommendeditem recommendation: recommendations) {
System.out.printin(recommendation);

ol JolS' &igs 5

G Gl Shhlping b pl jo .ol 0wl oaiposlpaiiy el G JolS diged yu3 50

oS oo o2l 8wl o ¥ ilalis oS
import java.io.File;
import java.util.List;
import org.apache.mahout.cf.taste.impl.model.file.FileDataModel;
import
org.apache.mahout.cf.taste.impl.neighborhood. ThresholdUserNeighborhood;
import
org.apache.mahout.cf.taste.impl.recommender.GenericUserBasedRecommender;
import org.apache.mahout.cf.taste.impl.similarity.PearsonCorrelationSimilarity;
import org.apache.mahout.cf.taste.model.DataModel;
import org.apache.mahout.cf.taste.neighborhood.UserNeighborhood;
import org.apache.mahout.cf.taste.recommender.RecommendedItem;
import org.apache.mahout.cf.taste.recommender.UserBasedRecommender;
import org.apache.mahout.cf.taste.similarity.UserSimilarity;
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public class Recommender {

public static void main(String args[]){

try{

/ICreating data model

DataModel datamodel = new FileDataModel(new File("data™)); //data
//Creating UserSimilarity object.

UserSimilarity usersimilarity =

new PearsonCorrelationSimilarity(datamodel);

/ICreating UserNeighbourHHood object.

UserNeighborhood userneighborhood

= new ThresholdUserNeighborhood(3.0, usersimilarity, datamodel);
//Create UserRecomender

UserBasedRecommender recommender

= new GenericUserBasedRecommender(datamodel, userneighborhood,
usersimilarity);

List<RecommendedItem> recommendations = recommender.recommend(2, 3);
for (RecommendedItem recommendation: recommendations) {
System.out.printin(recommendation);

}

}catch(Exception e){ }

}

}

S o0 2l 1) dali s o5 jeiws 5l oolanwl b
javac Recommender.java
java Recommender

pled oaaline |y 5 (29,5 wlig
Recommendedltem [item:3, value:4.5]
Recommendedltem [item:4, value:4.0]
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LS ol planil Jolie oS gamatiss 1) aosls Sl slasgams uilss oo cgale aliws 4
ol oS 5 ol

O S (Ganog, S (5l (g ua i caslio o eIl Ol 4 Lo ((Algorithm) 5,651
0, 5l adsS Sy lgie 4 polie

oy cals anb oS ole o Lai «(Similarity and Dissimilarity) calols soe g calils
au,ls slo (rule) gl 4y S cwlg Wog,S 10 B9z g polic g Lo paie g0
Sloslawl ail cod p3Y (gaaig> a5 l> iy a5 (1) «(Stopping Condition) iéys b i

il ool adgs by
GHRA gD (GAwg g £

eyl 5LS 5 0 lge 8l slrosls o5 gaalss (ol

G55 2l ) aS ol gan s LU o o Ll o33 6l p ) (el slas, 958 pls
(CANOPY )50 ;0 oy (gAinalie> >9,> g Sequence L (535,59 L !y

2998 s BB 4 UNIX s LB 51 (68959 B 0,5 o5

69,5 16 5l sequence b o iy bl ol

GamadsS slapl )l 51 (S sl =]

o0l (gdndbg> gbbesls Cdl o
o Laad O)b‘.w|

$ cd HADOOP_HOME/bin
$ start-all.sh

$°959 JL (5595 plo ol

P90 i LB 0 1) 2log )55 nls (2,5 R 5 0y R w6395 LB oS Gl
sl p Shgiws b
$ hadoop fs -p mkdir /mahout_data

$ hadoop fs -p mkdir /clustered_data
$ hadoop fs -p mkdir /mahout_seq
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http://localhost:50070 sl ass Cgas g bawly 3,k 5l sl o uizan Lo
S Sz g oy |y laddg g o 955 plo

2los 5 gl wile (29>

- Browsing HDFS - Mozilla Firefox
Eile Edit Wiew Higtory Bookmarks Jools Help
{ i Browsing HDFS [

4 [ & localhost:50070/explorer.htmi#/ ~ ) (2~ o

Hadoop Overview Datanodes Snapshot Startup Progress Utilities

Browse Directory

/ Go!

Permission owner Group Size Replication Block Size Name

drwxr-xr-x Hadoop supergroup 0B o oB clustered_data |4
Arwxr-xr-x Hadoop supergroup oB o ohB home

Arwr-xra Hadoop sSuUpergroup oB o oB

drwser-sr-x Hadoop SUpEergroup oR o OB

HDFS (595 69959 s LB (9,5 (o5

J=B ;o mahout_data s,5:5 pls (59,985 (oS gid i b 5115 (695,900l L1 V>

.a5b g0 Thome/Hadoop/data/ (s ,4:5 pls ob g mydata.txt sog,5 b pb 0uiS oo 2,8
$ hadoop fs -put /home/Hadoop/data/mydata.txt /mahout_data/

sequence b o ypxiy Jo 16 ol

«(Sequence File) ssis oo plosil 1 (55, ,I5 a5 Ll Co )b 4 599,9 Ll o sl sale
..\.Q‘}D-GA ).uobla 9o )b.a‘ w‘ L] oo; ooLoT ‘) (_g)‘).J
)l 513 o1 5o (ol bl as” 589,9 Jlb (5,955 pls
88,5 ca 0,3 ] j0 0ad (gonalgS ools a5 39,5 b (5,958 pls
3,0 5 wule gl g, seqdirectory |5l jgiws (SaS Caond
[Hadoop@localhost bin]$ ./mahout seqdirectory --help
Job-Specific Options:
--input (-i) input Path to job input directory.


http://localhost:50070/

r Lodlo NS g ydy wlsdio cyiilo (g 5oL /¢ }

L

--output (-0) output The directory pathname for output.
--overwrite (-ow) If present, overwrite the output directory

S Cole ) 1y g eSiis &b 1l cpl 5l eolaxul L sequence s ol (ol y
mahout seqdirectory -i <input file path> -0 <output directory>

Jbe
mahout seqdirectory

-i hdfs://localhost:9000/mahout_seq/
-0 hdfs://localhost:9000/clustered_data/

Soabgs sbdes ;oK e

JJGA oalazwl GLo‘ p...ajﬁi” 99 )‘ 6..\..;4..»5} 6‘); g_)ﬁ.bLo
CANOPY (sl g5-

k-means gasudigs>
Canopy (gasalgs

aS el gaindls> 6l @ g oole SaSS G Sl gunalgs L canopy sassdde>
slad G e olajliel asle Sl ol 1o cpl jo b CSoul b ogd oo solitul Dsale lawgs
GaatsS ;500 LacSiSS )3 Al e (sl Glyie 4 el SSS (pl gt e 3, el
Do oo oolaiwl k-means wile
WS Lyl 5 gt 5l eslazwl b 1) canopy ael p SO auslgs oo Lo
mahout canopy -i <input vectors directory>
-0 <output directory>

-t1 <threshold value 1>
-t2 <threshold value 2>

S)5=S plo S gsequence L SO LinpUt b (5095 bl (5,955 pls G 4 canopy asls
3,00 5L5 g 0,33 il jo eads (gomalgS slacols a5 > 5
Jbe
mahout canopy -i hdfs://localhost:9000/mahout_seq/mydata.seq
-0 hdfs://localhost:9000/clustered _data

-1120
-12 30
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Doled samlive (9,5 (5,555 pls ,0 1) sdel 3929 4 edd (gaalgS slassls alys o Leds
k-means guacudligs

loso an k-means o 6K jo Kioul gundiies voe p 93] G K-means gassddg>
k )‘m 4_AlJ)J u_:‘ e 6JL~A 6‘)4 JJﬁ....JGA M LQQI e ools aS el @L@Mﬁ} Slaws

JJGAMMPY‘Q‘)Lbod‘\)p.ujﬁi”uu)s\))b)bﬁv);‘f
LK lacie lacnl jo 09 oo 48,5 a5 o Lad o vector b ,lop G olgie 4 e Sl o
2 g o ooliiwl T 5158 e laie 4 g 0a s FANAOM L BT & jg0 4 g o650

SreSoilal sl b5 lapn sl 050 oo sanadsS Col 5S35 3y 4 4T (S
Sles Sl 1) by 5l (S wlgs oo )5 4 05,10 0929 alold

vector b o by b el e

WS oo oolatul (63,9 Sz (5,10 o L1 5l k-means o ,oSI1 canopy v ol B 5
il )l n sladhls b b cnl o

sloul 1) seq2parse oo 4y (5,05l eale sequence JB cuwyd 5l s)ls p sle LB adgs 6l
sl 00,5

sle b Laciosas () 5l colaiwl b o oo 1y seQ2parse 3l 5l covgas wiz 55 )0
sl [y lo

$SMAHOUT_HOME/bin/mahout seq2sparse

--analyzerName (-a) analyzerName The class name of the analyzer

--chunkSize (-chunk) chunkSize The chunkSize in MegaBytes.

--output (-0) output The directory pathname for o/p

--input (-i) input Path to job input directory.

=11, k-means a b, a5l sl mgyse i Kemeans oo (oSN L o lo el 5l am

oS oo oolawl 5 aS 5l S
mahout kmeans -i <input vectors directory>
-C < input clusters directory >
-0 < output working directory >
-dm < Distance Measure technique >
-X < maximum number of iterations >
-k < number of initial clusters >



[ Wodls (M5 g gy plsiie (lo (6 S 10 ]

(e SralsS (5,555 nld (6395 o (6,555 plo Sy 4y K-means gusadiss o 565l
el (g0land x> 4y Waools was o ylid aSinteger sas 5 1,55 sue pou ;S Lo calold o5l

Syl 3L (g oo



(Classification) gwdinb

f ez (Classification) gocwainl e

Aoy a S ol gl oals as bl slrosls 5l aS cunl dle (5,50l SiST SO gunanls
Jlo (gl S oo oolainl 0,55 18 09,5 plas o wyax (gools

DS e ool playlists b (isu cad 53,5 oslel (sly (soisaids ;liTunes asb

aS ol pais Gl SESS cnl 51 595 9 98l aiile Jasal gy oimoddl] slacs 0
Iy 055 (gaimaiws vl 93l . aiS o oolaiwl (i b 0,05 103 gl 09,5 ;0 b o ol
A el |y ladeasl 4z )5 st e 45 S50 al 4 wo o (Bj90l )5 slasle |y
L0y L3 IN00X o oz Jeasl 457055 (oo el 00iiS (gl (o Golosl 22025 0
spam ,o

fuoS o0 HI5 48> (Classification) gusoaiid e

plsil ]y 5 lacadled oaisS” unaiil gl wols asgazme Sy (9,5 Gunaib pKa 5o
AR oo

89 olel 005 S0l w65l 4555 o 5l eoliiwl (gl Wb wwas esls Jaw ol o

Sy S 00 odlal 00ld Joe b psnw

Dgds oo olatul T oIS 6,150 pueual 5 dya sols bl s ools Jow 5] 5l o




{ Wools M g iy whiio cuilo (5 53k /OF }

. . Training Data

Training o
e
Examples algorithm Model
R
New Data .
- o
Examples Model LT

(Classification) guaswaib gladaol y e

ooliel a5 o s podlS s
Ly 5 e ooliil 5 Lzl slac, 5 slas I podlS i (sl gl o5l |
el 0l #4535 ,o a S historical Ly 5o, sl ls ,mods oledbl 5l oolai .l
a5l (6,19 oM wilgs e o] (sl 2S5 48 WS i ey wils e oS sonai b
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A Jrel 4505 oo renal 00l (gabaieks (S ol ool sla Sy 4 4295 b
e boaes 13 el dligy jo 1,

Naive Bayes cuioS gucuainb &

o y559) ol (g 3lwodlyy 90 S oo ooliil Naive Bayes oS (guudis w63l 5l galo

ol &35 Naive Bayes sovaal o

(Complementary) sois b LS5 Naive Bayes sovaal o

S e SO ) aenl saisST saaa b cS Ll (gl ool LSS S Naive Bayes
! Bayes oS sondids < il e 03l len 51 Lol ians oo aids 3550l sy
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D)1 s iz e 1) (ganaile sl o3V sl el
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(s 0018) Lo gly 00ls adgs

ools -pl (59, ;I sequence lo 18 el

a,lo 5 4 sequence sla LB bos

byl (3590

o s

o2 0 oy ol sla pial g lygiws b, al> o dalsl jo
e 0010 udgi 1) Al g0

3l ailed oo Lol ( Jlin (gl 2ausS 05l b g adgy aS sunadds aples o a5 oleosls
S oglils |y s aelius Yo 5 SGd

http://people.csail.mit.edu/jrennie/20Newsgroups/20news-bydate.tar.gz

dwmled dgbils 1) Jlie 53 auile tujlun (6,555 pulo SO ooy 0,053 (4l
$ mkdir classification_example
$ cd classification_example
$tar xzvf 20news-bydate.tar.gz
wget http://people.csail.mit.edu/jrennie/20Newsgroups/20news-bydate.tar.gz

sequence s L cSlu Y dbo

el 5 Sz a0 )5l g S ey | o3 sequence s seqdirectory [l 5l eslaul b
mahout seqdirectory -i <input file path> -0 <output directory>


http://people.csail.mit.edu/jrennie/20Newsgroups/20news-bydate.tar.gz
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L ,ls o assequence gy B Lo ¥ o

sle ol oS bas Jlop sl bl 4 1) sequence sla s seq2parse i3l 51 sola! b

el 00wl 3 50 Hgiwd pl caliske
$SMAHOUT_HOME/bin/mahout seq2sparse
--analyzerName (-a) analyzerName The class name of the analyzer
--chunkSize (-chunk) chunkSize The chunkSize in MegaBytes.
--output (-0) output The directory pathname for o/p
--input (-i) input Path to job input directory.

Sy ol caliee slo il oues (bigel trainnb LIl 5l soliiwl b 1) oo odgs sla,ls
w‘ o..\.A—‘ ).a) )Q

mahout trainnb

-i ${PATH_TO_TFIDF_VECTORS}

-el

-0 ${PATH_TO_MODEL}/model

-li ${PATH_TO_MODEL }/labelindex

-OW

-C

1,10 3 Cans 10 Al yo

50 ygimd Gl il sla ol oS e testnb Il 5l eslatul b1y sais adgs slayls
W PN | )

mahout testnb

-i ${PATH_TO_TFIDF_TEST_VECTORS}

-m ${PATH_TO_MODEL}/model

- ${PATH_TO_MODEL}/labelindex

-ow

-0 ${PATH_TO_OUTPUT}

-C

-seq
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Standalone Hadoop 2.x (YARN) Hadoop V1 (SIMR)
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Distributed
One Time Memory

Processing

2)byd WG oRDD was &, 93,5 i RDD ;2 (g9, (Sl a5 )1 p2 (2 3y ©)90 @
Sy5 oyl 0 wmlesy aladl> o (Persist) @b RDD Lei sulis Jls pods .auS dwloxe
G axd0 Lol 450)‘0 a5 LS‘MP A_Q‘J-b‘ |) L&buLo.” )Jé)).«.} (S D LS‘J“ Ju‘gl\"sn sS)L..w‘

Sise 6555 o Sy
I,(Node ) 0,5 pocis o ond ,uiSS b Swd (55, <o sRDD (el cpl puioen






lol> cuai (40,5 S &5

L o SO (89 S kel sl g cpl ol ol oo Hadoop (slesg s 5 51 (S0 S Lol
oS 0 e 1y (T Sl cea e anlsl 50 1088 am S sl
) 525 sgmd Il caad (0,5 Sz (6l el il i (55950 08 gl Sl i (g1
faS 1]

$ java-version

T
java version "1.7.0_71"
Java(TM) SE Runtime Environment (build 1.7.0_71-b13)
Java HotSpot(TM) Client VM (build 25.0-b02, mixed mode)

30 gy (g Al o lel e g el 0uld Cua gl iy 0008 caslie 1) YU sl S
S el ]l dm alo e 4 (38 51 L 550 onl 8

YISl i 13,5 S 6

a,ls sl (Seala ) YISl by a0 Syl (g5lwooly (gl Lo
famled Mg 1y 1 ygiws s b Cavs cuas Scala LT:\SA..S&:\SQJ &l

$ Scala —version
i 1y ) el dale soly wBl ceal Ll piiacw (59, YIS ST
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ST
Scala code runner version 2.11.6 -- Copyright 2002-2013, LAMP/EPFL

S JLss 1w ol 3310056 e | YISl L ST
YCw! s ghils &

338 ogbils Lyl 1 YISl (5555 0,5

http://www.scala-lang.org/download
w2los S soliiwl Scala-2.11.6 5,9 YISl 5l Lo (55900 ol 51y
DS cual (gow Al e uds 1) YISL] g ails 55 095 salils g8 T tar | ssbils 5l o

VSl i 5

fabed JLis 1) 5 Jolie YISl el 6l
Syl es,88 el 1 YIS tar G-
rosS ool 55 et Sl algi oo I cnl sl
-$tar xvf Scala-2.11.6.tgz
Scala: ,l338ls 5 sl Ll oo jss-
tawled solaxwl (fusr/local/scala ) a4 YISCul sla bl 5,5 i slp 05 gmws

$ su —

Password:

# cd /home/Hadoop/Downloads/
# mv scala-2.11.6 /usr/local/scala
# exit

YISl gl PATH qlass-
foled pdas YIS 6l |, PATH 513 ysce 15 jgiws 5l oolazul b

$ export PATH = $ PATH:/usr/local/scala/bin
VS i 3,5 S
asalos oolitul ) y5is 5| YISl s 00,5 Sz Sz G338 o plost 51

$ Scala-version

ol bl 008 A 5 sy VISl 5 Bl 00,5 o sty & 1y Sl e plas 5
4....5‘50 ouslin pj ply wibe

4T
Scala code runner version 2.11.6 -- Copyright 2002-2013, LAMP/EPFL
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https://spark.apache.org/downloads.html
0S5 oo oolazl Spark-1.3.1-bin-hadoop2.6 3,5 5 Lo (ojsel oyl 5o

DS ceal (o Ao 3o 1) S Ll g aiils s 095 ooy Haled 1 tar L1 sglils 5l s

mbes JLo ) 5 dole Sl ceai sl
WSSz, o0 yud bl Ll tar e
20sS eolaiwl g yeiws 3l ausles o ISl (6l
$tar xvf Spark-1.3.1-bin-hadoop2.6.tgz
Spark: ,l;éle 5 sla bl Joxe yusi-
“awled oolazwl (fusr/local/ Spark ) 4 S Lewl sl bl 0,5 Jae gl ) jeimws 5l
$su-
Password:
# cd /home/Hadoop/Downloads/
# mv spark-1.3.1-bin-hadoop?2.6 /usr/local/spark
# exit

'Skl sly (Environment ) ,.51,8 e polacs-
Sile s BB as e 40,5 adlol aST e ol 4y .auS adlsl ~/bashre LB a4l 5 L
S oo log |, PATH ke 5Ll

export PATH = $ PATH:/usr/local/ Spark /bin

10S oolawl ~/bashre LB o S oygm slp 05 ygiws
$ Source ~/.bashrc

O sl s (48,5 S 5

..\...:Lo.: o\)La...w‘ )a) )5.'2....4\) )‘ J)L.w‘ (She”) 4\......:5.: QQ; )L: 6‘)4

$ spark-shell
0gd o0 00ls ylid Iy plo aule ooly wbl ond cal Jwyo 4 S Lol S
ST

Spark assembly has been built with Hive, including Datanucleus jars on classpath
Using Spark's default log4j profile: org/apache/spark/log4j-defaults.properties
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L

15/06/04 15:25:22 INFO SecurityManager: Changing view acls to: hadoop

15/06/04 15:25:22 INFO SecurityManager: Changing modify acls to: hadoop
15/06/04 15:25:22 INFO SecurityManager: SecurityManager: authentication disabled;
ui acls disabled; users with view permissions: Set(hadoop); users with modify
permissions: Set(hadoop)

15/06/04 15:25:22 INFO HttpServer: Starting HTTP Server

15/06/04 15:25:23 INFO Utils: Successfully started service 'HTTP class server' on

port 43292.

Welcome to
e
AV VvV T 1

[ /. N, 11/ N\version1.4.0
/1l

Using Scala version 2.10.4 (Java HotSpot(TM) 64-Bit Server VM, Java 1.7.0_71)
Type in expressions to have them evaluated.

Spark context available as sc

scala>
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(task ) cisllsy isu ol caidsg aS oS oo Wl ojg, ool jo 1, ol (2 S Ll saiun
6)5—‘&09 L)—‘ d_a.Ja5 as JJGA oalazwl 05'“”&50 a5 RDD ‘Bla Le as U’“"')P 60).:5 oslo
ol B yiilo (ya 00l (Partitioned ) pawds ools  alais

alidl> slapiunw jo le cewlus gl )l b Jsl g8 cdigd co a5l 3,k 90 4 o RDD
sLle RDD (g join) aeducer fitter . map Joo( cdl> s Jlosl b pgo 45 9 > )=
397 g0

i ) ol 4o ausly sl language-integrated API (API 5, ,b 5IRDD el o
aacly sla RDD s (92 09800 Fodler (smagitalip slagSouzmn b9y cnl b w0giioe
.Zwl (Local ) 617;@ sosls ACgone puuds )'| J.»wl)

50 aS Lol @90 s sols 1IUT (gl (698 15l SO el dolss atwgy SO (slylo Ll
Sloas aujel slaegemme S Ll gliil mhaw gl .ail o 59250 Scala |y Python L
g o (RDD) el )| ooy goj95 slo canlins” ] ab a8 ol

aLole RDD S o5 b L c HDFS ) sl LB oo Hadoop (39,5 <w,8 L L LRDD
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(Open Spark Shell ) S yLaw! ddiwgy 30 5 30 &5

—

J....S oél&.....u‘ ).a) )5.'2.....0 )‘ J)L...u‘ 4\......:5.: U'))S )L: 6‘)4
$ Spark-shell

oolw RDD &6 el &5

00l RDD S5 55y b oo sl oo (TeXt File ) o LB (g5, 5l 0ol RDD S fucl
2l s

Scala > val inputfile = sc.textFile("input.text™)
el 25 g Y g g5

T
inputfile: org.apache.spark.rdd.RDD[String] = input.txt MappedRDD[1] at textFile
at:12

RDD J g2

o3l g (WS oo Return) wils )8 o 15 as0> RDD 4 ol» 50, Lsl RDD Transformations
((Simslg 4l ) (Kisly juzsiy ;0 RDD 2 S olml olbd Siwsly o RDD (s 020 o0
3l (Pointer) 5o Ll G 09 Parent gl g 0,ls b S hog> Data acwle ol y

L Transformation < Lais a5 ) ;Ko 098 g0 2] 1 o a5 Jxe ol 4 s 5Ll
A aslad 4y 095 oo 1> g 4L Trigger Job G & g0 ol jo a5 asS las |, Action
A8 eds word-count Jle gl 5

Gl aali )0 ad> 0 SO Lol cews Data acgozxe S Transformations RDD « oyl ol
WS S T g auS cily,o |, Data aigke a5 %sS o S lewl 4 a5 (al> o L wyls)
Suim oo |, o Transformations RDD cod 55 4o

Map(func) .

&L Gkl e caell 5o (ols by alews 4 il S con 1) wa sl @i ceslue G
func

Filter(func) .Y

Wb True func =4,5 45 =8y avo slacdl Gl dlowg 4 2o canliys SO
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FlatMap(func) .Y

=95 pl i b 4 0gh (Map) cuslss wilgs o (69,9 piul 2 Ll casl Map 4 as
(S5 o] o sl aails 5 seq s wilgs » func)

MapPartitions(func) .¥

€5 umod )y 09 o |zl Alflas & 90 4 RDD SO 2 (g4, Lol el Map a4y als
29 0 1,21 T £45 RDD (5, 34 auib <lteraator<u> Iterator <T <=L 4, &L func
Map Partitioned with Index(func) .4

3,8 oo o2 () i )b index g 45 goue ools S Jg Map Partitions «; 4o
3y =By a—sL <(Int,Interator<T>)=> Interator<u s 4 oL func gos cren (6l
2sd 0 1,2 T ¢4 RDD

(With Replacement,Fraction,Seed ) Sample .#

Seed ;| soliwl Ly o Replacement) (35" " L "L wals 5l casu 5l s)ls pdiges
csoolay slasl casSadgs

:Union (Other Dataset ) .Y

el (595)5) i slaglesS,l sl cenlins (Wigy) glozz ol & wazr colys
RGN gpoye

:Intersection (Other Dataset ) .A

1,5 o e (8399) oo slales )T sla ks STl ol a5 wos canlus S
:Distinct ([ numTasks ]) .4

il0,S oy (1S5 28) plete O )90 4 (53555 laglesS )] 5l a5 waz calys S
:Reduce By Key (fund, [numTasks] ) .\+

45 ok an asb S oo p (K V) g5 5l (gmlind w5 L2l (K V) cosls 255 59,5 559
Jol el jo oais a8 3 Reduce &L 51 ( Aggregated) ool 5,les xox> Key 2 jlade
G,k 5l Le Reduce Task slass groupByKey ao_i sl (v,v)=>v 51 Sl a5 (Func)
WS (oo et Sel (§)LS A5 00 el

:groupByKey([ numTasks ]) .\

&ls )T oo (Klterable) zg; 5l gwlos wod 121 (K V) cwlos 755 59, 89
«(Average L, Sum fie) oS o ool group 5IKey ;o (g5, srex> Sllos jelaie 4y ol ST:aiSS
S 63V SIS ez wsS eolal Aggregated By Key L Reduce By Key 5l ol g0
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:Aggregated By Key (ZeroValue ) (SeqOP,ComOP, [ numTasks ]) .\Y

72 e a5 Sl (K, U) o 5l (gl (29,35 098 12 (KV) Csls 295 55, (59
el 3lae (Zero) " ,a0" lais 3 Combine Function sy, e Slles (Key) ols
O99=2) 16999 yiie £ 5l abl Dgliie Wilgh (xex e g4 45 358 00 0310 o5l (]
aS pg0 el 3,k 5l Lo Reduce Task slass groupByKey Jio .( Slol slad olais!
S (o S Sl (5,125

:Sort By Key ([ ascending ], [ numTasks ]) .Y

L=l el oo ooly (o ) Ordered & js0 au k a5 (K, V) z95 cwls 59, &35
(desc L asc L) cuwl ouls (o) sOrt key L as el (K, V) 5l ciwlus 9,5 gl oo
D9l oo Lasine @scending boolean yiol,l alwg 4y a5

:Cogroup (OtherDataset, [ numTasks ] ) .\f

k, (Iterable<v>, ) 3l cwlos 29,5 o |2 (K, W) 5 (K, V) slbo cenls (g9, 89
Dgdb oo axiS oo 'group with" als oldes ol .ol ( Iterable<w>)

:Join (OtherDataset, [ numTasks ]) .\&

L cul (K, (VW) 51 cwlos 29,5 ol 12l (K W) 5 (K, V) sl cls (59, &3
key o gly polae alos

Ngd oo Sleity fullouterjoin 4 rightouterjoin 4 leftouterjoin s, b 5l wa L Outer join
:Cartesian (OtherDataset ) .\#

Lol (TU) 51 sl Olsz w0ed oo LxIU o T o5 canlns (g5, £89

:Pipe (Command, [ envVars]) .\Y

bash L Perl L Ste oS —e ((5l9—s) Pipe shell a—wlS 3 ,b 5l 5, RDD (ius )b , o
Stdout >3, sladas 5 wigd oo 4iies SN bo 5515, sl RDD slacidl o Sl
20,5 0 RDD slaaiss, lgie 4

:Coalesce (numPartitions ) .YA

oo, filter down i aes .aes oo Lials nUMPartitions o5lwl 4 1) RDD (sla i b slows
S s Sgate 1) 0 Sdee (et jgiws nl (b 121 S5 cls S

:RePartition (numPartitions ) .\4

VL L a8 b 5 e olass S Lo (gl an0 oo janss pgai, Syso 4 1, b RDD (gosls
Dise o2 a4l (g5, 00l JS y?—‘*—"-" Slbos ol boriai by (0,5
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:RePartition And Sort Within Partitions (Partitioner ) .Y+
s key waz i b o b9 oS e (g i )l o,bgs ool i8I partitioner & a>g5 L

S e sortly ol

—8g 1,800t ol aS e SOM day g puiS Fepartition Jgl a5 coul cpl 51 s s JI5 oyl
Awd A5 ) o2 4 o data pled 45 w20 oo plox]

Lol &

Mmoo |y b Action 51 s 5 0

:Reduce(func) -9

(223 oo (Z9y5 S 90,5 oo HlegS,T 50 a5) func &b 5l eola! L |, dataset slacca!
O yg—0 4 Wlg e a5 wilL (associative) ezl o (cOmmutative) glalolos wlgs oo a6
05 sl |y o (50 41 5 s lse

:(Collect -Y

&lo )8 e (array at the driver program) &sl,| olge a0 1) cantns slagldl S

51 oolial aSls 5 o 1y ool 5 (S g S Cromnd a8 Shikee b (filter) ;i 5l ow Yoons
el 3as collect

:()Count -¥

Al )T so |y cnlns slagladl slass

:OFirst - ¥

&S oo Joe (MtaKe aile (il )8 co |y canlns ladl slass

Take(n) -6

15,5 o |y Canlins lalodl 51 uSanl sl b ail)

:Take Sample(WithReplacement,num, [Seed] ) -#

(replacrment) " -jg00" L "L" a5 wils 5 o p el sla Lol 5l NUM pg05; jladae b (glasl |
Sl (2 925)

8,8 ol s, gelseed (g Lol )l 5l oslainl b yles oo yuiman

:Take Ordered(n, [ordering] ) -V

&le )3 e ([ordering]) <5 o b g G5 Sy90 4 |, RDD ol coadlin slass
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)

:Save As Text File(Path ) —A

A4S oot b8 2 LHDFS | o)la jo (path) oals 48,5 ;e (o |y casls slacall
e g5 o0 S o0 9L NadOOP

&) o luo |, TOSNNG (o b8 (g9, ba> o yiiigh gl 5Ll

:Save As Sequence File(Path )(Java and Scala ) -4

S g o0 00 48,5 s )0 gola Sequence File G lgie 4 1) dataset slaco]l
(interface) la_wly aslgn (value,name) zg5 sle RDD a5 o 2o oo |y Sl ol )15 oyl
S oolo 1) gole il 8

Ol cpl il (writeable) oiigs 4 s LB s Oy 4 a5 2lgil (69, mimen
LI VLSRR

sl string g Double 5 Int :asle ools g9 ool glel ol 1) SMas S,
(&S e

:Save As Object File(Path )(Java and Scala ) -\«

Lo ol ol 45 0uS e 0,3 Java Serialization goslw cw 3 L 1) canliys slacall
B9 0 ((0nilg>) o¢) OSparkContext.objectFile L wilgs oo

:()Count By Key -\

aS el (KiINt) slazg; 5l hashmap G o1 (>5,5 «ool (KV) 55 sla RDD (sl Laé
Ll asein o] o key e sloss

:Foreach(func) -\Y

A8 o Lol ceslns el 2 g9, | fune &6

Dgds oo oolaiwl (>, aladl> gt b bLS I L bakidl> conl gl p Vaoro

e e (L8 ) SO ol IS0 lealasl> o foreach aals> 5l g0 j0 b st s iSO

Auiw |, Understanding Closures Cllae 5 i Sledbl ol y

RDDU (s gidols 5

oS s lwosly |, RDD (sla transformations 4 s actions s.als> oo Jlo G SaS™ 4
g
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{

YV S ylwl dsad s il o 1o 3b Juad J

alol CoaguSTy 10 a5 glaalS 12 a5 Oigo cpl i 1K Ll o 1) M oldS slaws™ e S
Ogad oo 0O yols Sgul o
oS 50 0,3 INPULEXE oL o home directory ;o (95,9 Hlsic 4y 3 e 0S8
Input.txt: input file.
People are not as beautiful as they look,
as they walk or as they talk.
They are only as beautiful as they love,
as they care as they share.
e plsil ) 5 Jolie G yed nl plonil 6l
Open-Spark-Shell:
‘1,....5‘50 o\)La...w‘ )5.'2....4\) )‘ p....s)l.: ‘) J)L...u‘ 4\......45.: 6[..43 =\Su_>1 6‘)4
Ll Y ul o oee (65, Sl aal ol pls 09 oo ais L YISl L S Lol &w

95 00
$ spark-shell
AHSGA o..\.ml...wo ).a) ral.u ..L.aLo ‘s‘ol.u sdﬁ...u )L: ‘S'LMJQ aQ J)L..w‘ (She”) 4\......:5.: ;‘

S C8 >y, A bt
= LS0e> jab 4 I Ll salrame 45T Jxe o) 4" Spark Context available as SC™
aolSparkContext i sl Jol al> 1o £9,5 31 L8 .05Lu o0 SC sL L 1, 5 Lslcontext

YW LES W

Cl b
Spark assembly has been built with Hive, including Datanucleus jars on classpath
Using Spark's default log4j profile: org/apache/spark/log4j-defaults.properties
15/06/04 15:25:22 INFO SecurityManager: Changing view acls to: hadoop
15/06/04 15:25:22 INFO SecurityManager: Changing modify acls to: hadoop
15/06/04 15:25:22 INFO SecurityManager: SecurityManager: authentication disabled;
ui acls disabled; users with view permissions: Set(hadoop); users with modify
permissions: Set(hadoop)
15/06/04 15:25:22 INFO HttpServer: Starting HTTP Server
15/06/04 15:25:23 INFO Utils: Successfully started service 'HTTP class server' on

port 43292.

Welcome to
e
AV _V_ 1
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1/

Using Scala version 2.10.4 (Java HotSpot(TM) 64-Bit Server VM, Java 1.7.0_71)
Type in expressions to have them evaluated.

Spark context available as sc

scala>

Create on RDD (os-Lw RDD ):
o2l |, RDD g pilssu |y (699,918 Spark-Scala API L sl as” ol ] Jol pud
95050 ) 4 oal a8 I (location) e 51 b ailem gl 3 s
OlesS T o ead ad 5 a i) 0 b e a3l inputfile s oo o0 RDD sl o
a8 5 o SO pl hadd By ol b scwl (699,951 absolute Path textFile(*”)
et YIS 85 Gt 5o e o B i 358 o0
scala> val inputfile = sc.textFile("input.txt™)

" Olods sluwi™" 4ol s transformation (gl y>!

as b n 59,5 e ol flat map oSy sl ccesl L6 o5, lalS slaws nloaSs Lo Gas
- (flatMap(line=>line.split(*”))) o2 ,lo Lo SlolS

« (<key,value>= <word,1> )l "V T Jlabie 45 0uiS oo Slas (s0udS 1) aalS 1o o
(map(word=>(word,1)) ) &b ;I eolaiw! b

(reduceByKey(- + -) ) puts oo (20l o0 acds slaondS Gudas b1 laadS slows 31 o
Slygiws ol sl 5l am w1y 55 Ol ygiws "oldS slass™ asl p 3late (g 5lwosls sy
So aSh wslos, S oo |y gl ACiONS g Lo (92 0,5 auless oanlice 9,5 Lads
Llos S lastransformation

oS )8z ol aud)F az oolo b sy Skl 4 b 05 o)Ll 0> RDD & b L

Scala > Val Counts =
inputfile.flatMap(line=>line.split(“")).map(word=>(word,1)).reduceByKey(- + -);

RDD sa (Current RDD ):
Ol wasles solaul ) Hgiws ol o1 5l 65 e Sledlbl aswly> RDD L LIS s 3
(dependencies jisls Siwly 0,0 Sedbl yioran aas s RDD o)l )0 Slsgs jgws

scala> counts.toDebugString
Caching The Transfrmations:

S (Persist) <ot Cache() L Persist() aslss 31 ool b 1) RDD ailes oo Lot
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{ VA S jlowl dind oot icoli 2 2205y Juad J

(node).o 3 S5 (g5, aladl> 1 o9l ails 455 Wlgy co A 3948 o duoloes ACHON (lgic &y ol ol Jb
tambed oolaiwl 5 jgtws lakadls jo Sl @bl 0,3 6l
Scala > caunts.cashe()
Applying The Action:
olass T ol 1l SO (g9, transformations guls plas o33 Jie « Action S Jles!

el 29,5 )98 (59, (@bsOlute ) lhae o S save AsTextFile(™”

ol ad G e g g8 Lo cpl 10 S cslatul ) yeiws 3l gl 0 >3 gl
Scala > counts.saveAsTextFile(““output™)

) &b slp slas,

(checking the output ) = g,5 40,5 S

ey SS ol yo SHlewl a7 ol>) wug, home directory 4 5 osS 5L o Jlie 5 SO

1S oolitul (2 g)3 (09,5 S sl p) s
[ hadoop @localhost ~ ] $cd output/
[ hadoop @localhost output ] $ls -1

part-00000
part-00001

..\....5 oolaw! )a) )5.'2....4\) )‘ part-OOOOO ‘_?5)9 u..\.ad 6‘)4
[hadoop@Ilocalhost output]$ cat part-00000

ST
(people,1)
(are,2)
(not,1)
(as,8)
(beautiful,2)
(they, 7)
(look,1)

feesS oo 00latwl part-00001 9,5 0 glp oo ) Hoiws |

[hadoop@Iocalhost output]$ cat part-00001
ST

(walk,1)
(or,1)
(talk, 1)
(only, 1)
(love, 1)
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(care, 1)
(share, 1)

UNCul g3lwe s d &5

Url oo |y al plas! aelypy ool lp aS olad wwlg> 51 UN-Persisting ;| L3

S Ll 55900 50y 05
http://localhost: 4040

«* Applications Places ({itcFox Web Browser 4 @ B 5at0056 @ hadoop
Spark shell - Starage - Mazilla Firefox =
Spark zhall - Storage % | @
€ @lacalhost tarag «c||Bv e a8 ¥ & =

Sparﬁ Jabs Slage: SteFage Efirenimest Exezulss Spark shall apglicatian U|

Storage
ROD Name  Stomge Leval Cached Partitions  Fraction Cached  Size in Memary  Size in Tachyon  Size on Disk
5 Memory Desedialized 13 Fepicaled 2 10 47208 0.08 008
Mamory Desedialized 1x Fepicaled 2 100% TTE0E 008 008
L3
[spark] @ sperklonsel. | Bl [hedoop@locath.. | [ hadosp@ocalh... | [ *spark core. [~/ | ‘ Spark shell=Se.. 1/4

=2 5w 3ol dy esaza s RDD S5 0 33 (slad aus UN-Persist aalys> o S
oS solaul

Scala > Counts.unpersist()
U SRE 2T

T
15/06/27 00:57:33 INFO ShuffledRDD: Removing RDD 9 from persistence list
15/06/27 00:57:33 INFO BlockManager: Removing RDD 9



(
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15/06/27 00:57:33 INFO BlockManager: Removing block rdd_9 1

15/06/27 00:57:33 INFO MemoryStore: Block rdd_9 1 of size 480 dropped from
memory (free 280061810)

15/06/27 00:57:33 INFO BlockManager: Removing block rdd_9 0

15/06/27 00:57:33 INFO MemoryStore: Block rdd_9_0 of size 296 dropped from
memory (free 280062106)

res7: cou.type = ShuffledRDD[9] at reduceByKey at:14

i S s oy U (50,5 S sl el
http://localhost: 4040
ol p gl wile (25
«* Applications  Places mnfox‘ﬂeb Browser 4 B B sao101 _ﬂh_.udn_ep

Spark shell - Storage - Mozilla Firefox

Spark thell - Sterage % | @

€ & localhost y ve||Bvc aae +$ & =
Sparir Jobs  Slages | Storage . Environment  Exesulors Spark shall apgiication U]
Storage
ROD Name  Storage Level Cached Partitions  Fraction Cached  Size In Memary  Size in Tachyon  Size on Disk
Memory Degedislized 13 Fapicalad 2 100 47208 008 008
&

[spark] @ New Tab = Mozils Fir.. | B hsdoop@locsihost=... | B [hadoop@iocathast:"] ‘ Spark chell = Storage., 1/4
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S ! (v g

S )l gy e

69y y5—wd Sy as Spark-submit ;| (cluster ) asgs (59,595 (o yiwS (gl S Ll dali
S oo oolatul cwsiShell

WS e oolawl (S SO) uniform el 5l abbgs o slaalios Cu o gl y

S config |y asl p ades 1o gl s o3 ol plo

(Jbe

O iy (8l paS oolaiwl shell ol jgiws 3l g OladS slaws Jle ylod 45 30,5

el 00 of.>~> in.txt JJ[S 5o aS Cowl Lo 53959 2 (R (59,9 gl ‘69»&9,0
People are not as beautiful as they look,
as they walk or as they talk.
They are only as beautiful as they love,
as they care as they share.
TS o ael a

SparkWordCount.scala

import org.apache.spark.SparkContext

import org.apache.spark.SparkContext._

import org.apache.spark._

object SparkWordCount {

def main(args: Array[String]) {

val sc = new SparkContext("local”, "Word Count", "/usr/local/spark", Nil, Map(),
Map())

/* local = master URL; Word Count = application name; */

[* lusr/local/spark = Spark Home; Nil = jars; Map = environment */

/* Map = variables to work nodes */

[*creating an inputRDD to read text file (in.txt) through Spark context*/
val input = sc.textFile("in.txt")
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/* Transform the inputRDD into countRDD */

val count=input.flatMap(line=>line.split(" "))
.map(word=>(word, 1))

reduceByKey(_ + )

I* saveAsTextFile method is an action that effects on the RDD */
count.saveAsTextFile("outfile™)

System.out.printin("OK");

by
¥
Spark-,adss o 1, 1 5 65,5 0,53 SparkWordCount.Scala oL as (Ll ;o 1, YU aali

. 2 sapplication

5955 S 95 l— flatMap() ;) CountRDD J=Is 4 inutRDD l transforming »%a :auSS
oS o0 oolaiw] OlelS 4 (lines ) Lo

2,155 o ,leds sl reduceByKey sl 5l g ladS 1,85 slass i lels gl map() &b 5l
oS o oolaiwl asls

adg yo @ 8ly Jlie s ok Sl dolie pled S (b 1) 5 Jolie sl (ol e 61
.35 1 ,>ISpark-application

Spark jar:oglils : Jgl al> w0

S—d 511, Spark-Core-2.10-1.3.0.jar !l «oewl of3)1 Spark Core Java LLslS sl
a4 Lls | http://mvnrepository.com/artifact/org.apache.spark/Spark-Core-2.10-1.3.0
35S o . Spark-application ,aJes =l 1) jar b g 00,5

aoli JoleolS 1pg0 al> po

Ml o s5hes nleiS o LlalS ) gl o laolig o s5ms Sl eslial L
L=l jo .04 | >ISpark-application

{usr/local/spark/lib/spark-assembly-1.4.0-hadoop2.6.0.jar
el Spark ailslis” 5hadoop o el collé L jar S

$ scalac -classpath "spark-core_2.10-1.3.0.jar:/usr/local/spark/lib/spark-assembly-
1.4.0-hadoop2.6.0.jar" SparkPi.scala
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AT S Jlgmsl b S 03313 o }

JARCs LW ‘Pow 41.>Juo

b 2 9w Gl sl asln jar Lo
il e o>9,> Jar 18 oL wordcount Lxo) o

jar  -cvf  wordcount.jar  SparkWordCount*.class  spark-core 2.10-1.3.0.jar
lusr/local/spark/lib/spark-assembly-1.4.0-hadoop2.6.0.jar

1S ol 4oy (SUBMIL ) s 20, al> yo

DS S ) Sl aely alss o s b
spark-submit --class SparkWordCount --master local wordcount.jar
Sl ) ze b led ogd Lzl cuies VL j5iws S
el aal oz o BT g el IS Slolis gl 9,5 50 0K (o3l
il S oo lag ol o il GG S Cds g asly 2y 4 ZEs L ST
0,95 Okl FYAOF &g (69, Cuddse b S Lk
9,95 & LWIMB Y#Y,Y alasl> - MemoryStore
23,95 &Ll http://192.168.1.217:4040 s (54,- SparkUl
: /nome/hadoop/piapplication/count.jar ,» o.i asls! - Jar
b ples s +,0F8F o ol ResultStage
b ol http://192.168.1.217:4040 01 (54,- SparkUl

. (Clear )as of;1- MemoryStore

T
15/07/08 13:56:04 INFO SIf4jLogger: SIf4jLogger started
15/07/08 13:56:04 INFO Utils: Successfully started service ‘sparkDriver' on port
42954,
15/07/08 13:56:04 INFO Remoting: Remoting started; listening on
addresses:[akka.tcp://sparkDriver@192.168.1.217:42954]
15/07/08 13:56:04 INFO MemoryStore: MemoryStore started with capacity 267.3
MB
15/07/08 13:56:05 INFO HttpServer: Starting HTTP Server
15/07/08 13:56:05 INFO Utils: Successfully started service 'HTTP file server' on port
56707.
15/07/08 13:56:06 INFO SparkUI: Started SparkUI at http://192.168.1.217:4040
15/07/08 13:56:07 INFO SparkContext:
Added JAR file:/home/hadoop/piapplication/count.jar at
http://192.168.1.217:56707/jars/count.jar with timestamp 1436343967029
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15/07/08 13:56:11 INFO Executor: Adding file:/tmp/spark-45a07b83-42ed-42b3-
b2c2-823d8d99c5af/userFiles-df4f4c20-a368-4cdd-a2a7-39ed45eb30cf/count.jar  to
class loader

15/07/08 13:56:11 INFO HadoopRDD:

Input split: file:/home/hadoop/piapplication/in.txt:0+54

15/07/08 13:56:12 INFO Executor: Finished task 0.0 in stage 0.0 (TID 0). 2001 bytes
result sent to driver

(MapPartitionsRDD[5] at saveAsTextFile at SparkPi.scala:11), which is now
runnable

15/07/08 13:56:12 INFO DAGScheduler: Submitting 1 missing tasks from
ResultStage 1 (MapPartitionsRDD[5] at saveAsTextFile at SparkPi.scala:11)
15/07/08 13:56:13 INFO DAGScheduler: ResultStage 1 (saveAsTextFile at
SparkPi.scala:11) finished in 0.566 s

15/07/08 13:56:13 INFO DAGScheduler: Job 0 finished: saveAsTextFile at
SparkPi.scala:11, took 2.892996 s

OK

15/07/08 13:56:13 INFO SparkContext: Invoking stop() from shutdown hook
15/07/08 13:56:13 INFO SparkUI: Stopped Spark web Ul at
http://192.168.1.217:4040

15/07/08 13:56:13 INFO DAGScheduler: Stopping DAGScheduler

15/07/08 13:56:14 INFO MapOutputTrackerMasterEndpoint:
MapOutputTrackerMasterEndpoint stopped!

15/07/08 13:56:14 INFO Utils: path = /tmp/spark-45a07b83-42ed-42b3-b2c2-
823d8d99c5af/blockmgr-ccdda9e3-2416-491b-b509-3d15a9e05818, already present
as root for deletion.

15/07/08 13:56:14 INFO MemoryStore: MemoryStore cleared

15/07/08 13:56:14 INFO BlockManager: BlockManager stopped

15/07/08 13:56:14 INFO BlockManagerMaster: BlockManagerMaster stopped
15/07/08 13:56:14 INFO SparkContext: Successfully stopped SparkContext

15/07/08 13:56:14 INFO Utils: Shutdown hook called

15/07/08 13:56:14 INFO Utils: Deleting directory /tmp/spark-45a07b83-42ed-42b3-
b2c¢2-823d8d99c5af

15/07/08 13:56:14 INFO
OutputCommitCoordinator$OutputCommitCoordinatorEndpoint:
OutputCommitCoordinator stopped!

955 O0F S ipxiy Al o

Spark-application ,alss s outfile b L ,als8 S wub Loy cdls o jualiidge (sl >l 51 o

..\;5....:‘50 oolawl outfile )..\.]93 Qj)é Lbk)JlB v_w...l U'))S uS.‘> 9 U'))S )la 6‘); )a) u‘)ﬁmé
$ cd outfile
$ls

Part-00000 part-00001 _SUCCESS
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part-00000: L 0,5 S (gl Ol g
$ cat part-00000
(people,1)
(are,2)
(not,1)
(as,8)
(beautiful,2)
(they, 7)
(look,1)

part-00001: LB 5,5 S ol &lygiws

$ cat part-00001
(walk, 1)

(or, 1)

(talk, 1)

(only, 1)

(love, 1)

(care, 1)

(share, 1)

oS anllae Lo | omy sy LT "SPark-SUbmit” s b sty a5yl (ol

Spark-submit uSCoowws &

spark-submit [options] [app arguments]

O] g Cncd
el ol 5 g0 oyl cay a5 g (OpLiONS) &l jgws e

--masterSpark://host:part,mesos://host:part,yarn,or local
S9) L oS |1 "Client” U locally &0 a5 1) 4l y55150 aunlys o --deploy-mode
( Client : 5,3 i) "Cluster” asgs J5-ls worker poile SO
(Y slgl> sloasli (51 ) Lo dsli ,y main S --class
Loy 4l s b --Name
e ClassPath g ;51,0 59, e lajar 51 () LelS L ool las> cwed S --jars
RXVELIJEY
5 55200 59, La sl jar |, maven olaisw 5l () LeolS L sus las cendd G --packages
0a51,>1 sl ClassPath
«(Remote) g0 of, Blol slo (5550580, slp () LB L ool lax cand S --repositories
. Packages - - L oo 48,5 maven Slasee g9, gtiows> )y
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\ )

ool 18 6l Py. L egg. 5 Zip. sla J=l 5l () Lals' L oais loo cand S --py-files

Oeab slaasli 5 (sl Python Path

2 (Working) s,LS" sle judsd ;o aS Sla 0l 51 () LIS L onds o cand S --files
23,5 oo ,l,8 (Executor) oaisST >

(s lez) Sl oladas oss ol p Jade | Shg slagzgj-conf (prop=val)
Conf/Spark- sg—is olssl 51wl aledas gl Blol LB a5 5 s --properties-file
Abb oo defaults

(MOVY : 5 3 ) (G, 100 MY : L (s1) ,alyo (gl aladl> --driver-memory

el 4 gole Wb sl ol  JSlal wledass --driver-java-options

ol 4 oole b gl eads o)ly  Slal wilbulS e --driver-library-path

el gels Wb gl eads o)ly Blal WS s --driver-class-path

s classpath =l ,S0e5 & g0 a0 - -jars b oads a8lsl sla jar a5 asl acils asg5 S8
NS¢ ssinclude

(GY 12,8 55) (GY L MY- v+l (gl ) oassSTy> (5l 4y aladl> --executor-memory
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This is the example text file for word count example also knows as hello world
example of the Hadoop ecosystem.
This example is written for the examples article of java code geek
The quick brown fox jumps over the lazy dog.
The above line is one of the most famous lines which contains all the english
language alphabets.

oS o0 03 inputitxt oG L 1, ]
e2ilese 1y Jolee | Il (gl WS s

MapClass s

package com.javacodegeeks.examples.wordcount;

import java.io.|OException;

import java.util.StringTokenizer;

import org.apache.hadoop.io.IntWritable;

import org.apache.hadoop.io.LongWritable;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Mapper;

/**

* Map Class which extends MaReduce.Mapper class

* Map is passed a single line at a time, it splits the line based on space

* and generated the token which are output by map with value as one to be consumed
* by reduce class

* @author Raman

*/

public class MapClass extends Mapper<LongWritable, Text, Text, IntWritable>{

private final static IntWritable one = new IntWritable(1);

private Text word = new Text();

/**

* map function of Mapper parent class takes a line of text at a time
* splits to tokens and passes to the context as word along with value as one
*/

@Override

protected void map(LongWritable key, Text value, Context context)
throws 10Exception, InterruptedException {

String line = value.toString();

StringTokenizer st = new StringTokenizer(line," ");
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while(st.hasMoreTokens()){
word.set(st.nextToken());
context.write(word,one);

¥

¥
}

ReduceClass w5

package com.javacodegeeks.examples.wordcount;

import java.io.lOException;

import java.util.lterator;

import org.apache.hadoop.io.IntWritable;

import org.apache.hadoop.io. Text;

import org.apache.hadoop.mapreduce.Reducer;
/**

* Reduce class which is executed after the map class and takes

* key(word) and corresponding values, sums all the values and write the
* word along with the corresponding total occurances in the output

*

* @author Raman

*/

public class ReduceClass extends Reducer<Text, IntWritable, Text, IntWritable>{
/**

* Method which performs the reduce operation and sums

* all the occurrences of the word before passing it to be stored in output
*/

@Override

protected void reduce(Text key, Iterable<IntWritable> values,

Context context)

throws IOException, InterruptedException {

int sum = 0;

Iterator<IntWritable> valueslt = values.iterator();
while(valueslt.hasNext()){

sum = sum + valueslt.next().get();

}

context.write(key, new IntWritable(sum));

}

}
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WordCount M5

package com.javacodegeeks.examples.wordcount;

import org.apache.hadoop.conf.Configured;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.IntWritable;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.Job;

import org.apache.hadoop.mapreduce.lib.input.FilelnputFormat;
import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;
import org.apache.hadoop.mapreduce.lib.output. TextOutputFormat;
import org.apache.hadoop.util.Tool;

import org.apache.hadoop.util. ToolRunner;

/**

* The entry point for the WordCount example,

* which setup the Hadoop job with Map and Reduce Class

*

* @author Raman

*/

public class WordCount extends Configured implements Tool{
/**

* Main function which calls the run method and passes the args using ToolRunner
* @param args Two arguments input and output file paths

* @throws Exception

*/

public static void main(String[] args) throws Exception{

int exitCode = ToolRunner.run(new WordCount(), args);
System.exit(exitCode);

}
/*—*

* Run method which schedules the Hadoop Job
* @param args Arguments passed in main function

*/

public int run(String[] args) throws Exception {

if (args.length = 2) {

System.err.printf("Usage: %s needs two arguments <input> <output> files\n",
getClass().getSimpleName());

return -1;

}
/Nnitialize the Hadoop job and set the jar as well as the name of the Job
Job job = new Job();

job.setJarByClass(WordCount.class);
job.setJobName("WordCounter");
//Add input and output file paths to job based on the arguments passed
FilelnputFormat.addInputPath(job, new Path(args[0]));
FileOutputFormat.setOutputPath(job, new Path(args[1]));
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(IntWritable.class);
job.setOutputFormatClass(TextOutputFormat.class);
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//Set the MapClass and ReduceClass in the job
job.setMapperClass(MapClass.class);
job.setReducerClass(ReduceClass.class);

//Wait for the job to complete and print if the job was successful or not
int returnValue = job.waitForCompletion(true)? 0:1;
if(job.isSuccessful()) {

System.out.printIn("Job was successful");

} else if(!job.isSuccessful()) {

System.out.printIn("Job was not successful™);

return returnValue;

}
}
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