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What is Hadoop?

- Hadoop 1s a software platform that lets one
easily write and run applications that process
vast amount of data.
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> Hadoop can reliably store and DProcess
petabytes.
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> It distributes the data and processing across
clusters of commonly available computers.
These clusters can number 1nto the thousands
of nodes.
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What is Hadoop?

> By distributing the data, Hadoop can process
1t 1n parallel on the nodes where the data 1s
located. This make 1t extremely rapid.
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> Hadoop automatically maintains multiple copies
of data and automatically redeploys computing
tasks based on failures.
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Last Published: 07/01/2014 04:14:13
~ About
.
o ses A
Releases Welcome to Apache™ Hadoop®! =
© Mailing Lists BE
Issue Tracking
Who We Are? What Is Apache Hadoop?
Who Uses Hadoop?
Buy Stuff Download Hadoo
Sponsorship :/ho Uses Hadoop?
= Thanks Hews
= Privacy Policy 15 October, 2013: release 2.2.0 available
o G 25 Auqust, 2013: release 2.1.0-beta available
(e 27 December, 2011: release 1.0.0 available
b e = =T March 2011 - Apache Hadoop takes top prize at Media Guardian Innovation Awards
_ January 2011 - ZooKeeper Graduates
| RS September 2010 - Hive and Pig Graduate
May 2010 - Avro and HBase Graduate
July 2009 - New Hadoop Subprojects
March 2009 - ApacheCon EU
November 2008 - ApacheCon US
July 2008 - Hadoop Wins Terabvte Sort Benchmark
What Is Apache Hadoop?
The Apache™ Hadoop® project develops open-source software for reliable, scalable, distributed computing.
The Apache Hadoop software library is a framework that allows for the distributed processing of large data sets across clusters of computers using simple programming
models. It is designed to scale up from single servers to thousands of machines, each offering local computation and storage. Rather than rely on hardware to deliver high-
availability, the library itself is designed to detect and handle failures at the application layer, so delivering a highly-available service on top of a cluster of computers, each
of which may be prone to failures.
The project includes these modules:
« Hadoop Common: The common utilities that support the other Hadoop modules.
= Hadoop Distributed File System (HDFS™): A distributed file system that provides high-throughput access to application data.
= Hadoop YARN: A framework for job scheduling and cluster resource management.
= Hadoop MapReduce: A YARN-based system for parallel processing of large data sets.
Other Hadoop-related projects at Apache include:
= Ambari™: A web-based tool for provisioning, managing, and monitoring Apache Hadoop clusters which includes support for Hadoop HDFS, Hadoop MapReduce, N

Hive, HCatalog, HBase, ZooKeeper, Oozie, Pig and 5qoop. Ambari also provides a dashboard for viewing cluster health such as heatmaps and ability to view

http://hadoop.apache.org/
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MapReduce

e @ ne g B (Clusters) t # 7
® ’”E“n‘ (Big Data) s #7i8 & JdZ
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¥ - faac k=2 (Software Framework)
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MapReduce ©

> Map
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Input - % key/value’ % ° ﬁ—l—fgf_%?] ~ER L
X4E BB h A o AP A BT R
(Slave Nodes)< wi& &

\/ﬁis?l ~ ¥ - & Key/Value % %t > ﬂig?l DAL F —
¢ B iEA2(Intermediate) s key/value & %
O(K., V. ) D list(K, ., V

inter? inter)



MapReduce’

> Reduce
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Streaming API
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« R, Python, Perl

= # & Mapper/Reducer

C++

Perl

Input no 2.

Input dir & output dir

Python

Mapper &
Reducer

o

o ’ Reduce phase

Ruby

Input no 1.

Map phase

Hadoop Cluster
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Hadoop Distributed File System
(HDFS)

» TR Write-once-read-many = 3¢ 7% B~

> & BAhZA L B2 2F % Block ° * BBlock4g @F % 4
~ (Replica) » # & 4¢3 >t 7 F aDataNode
v’ NameNode : § # #&EHDFSerp %k -2 B (File
System Namespace)
v DataNode : § "% &% 5 4% % % . (Blocks) i PR %
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Hadoop 2.X

HADOOP 1.0 HADOOP 2.0

MapReduce u Others

~ (data processing) (data processing)
MapReduce I J
(cluster resource management YARN
& data processing) (cluster resource management)

http://hortonworks.com/blog/office-hours-qa-on-yarn-in-hadoop-2/
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YARN

> Yet Another Resource Negotiator

> YARN Is a more general purpose
framework of which classic
MapReduce is one application.

+YARN & 3@ * chic#i=2 > m MapReduce
{‘F’ v - 31;%’31'
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Hadoop Ecosystem

Hue  Apache Pig, Apache JDBC/
Apache Hadoop Hive, Mahout Qozie ODBC
Apache
Sqgoop
Fil Web D Shell / CLI Drivers
\ anguages | Libraries g5 Workflow | Schedulin
g%act:hle Hive) c ata Processing Resource Managemen
atalog o
GRDBM S Metadata storage
@ Record storage
= File storage
ﬁ\l%ache Logs & Coordination %
ase
evenis ormats RPC Authentication | Compression
Apache Apache 7 Apache
Flume Zookeeper Avro

http://www.slideshare.net/cloudera/the-hadoop-stack-then-now-and-in-the-future-eli-
collins-charles-zedlewski-cloudera
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Hive

> Developed at Facebook

> “Relational database” built on Hadoop
» Maintains list of table schemas
« SQL:-like query language (HiveQL)

» Can call Hadoop Streaming scripts from
HiveQL

19
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Sqoop

B % % ¥ Hadoop o Rd B 5% 7 /i“’
ﬁjpﬁ#l# TSI E s K- BREE
FOEALE (MySQL, SQL Server & ) * m?‘
h‘ii%i—/\ ¥| Hadoop ¢ HDFS ¢ » & ¥ 173
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> Ross Thaka ¥¢ Robert Gentleman (1966) #7F % d) k2 4p w3t
ATE T ERES®%RZTERZ S 33
> R 7 Windows ~ Unix ~ Linux % Apple MacOS # # F i® % & 5t
R A
> A7 4 > H s http://www. r-project. org

22


http://www.r-project.org/
http://www.r-project.org/
http://www.r-project.org/
http://www.r-project.org/
http://www.r-project.org/
http://www.r-project.org/
http://www.r-project.org/
http://www.r-project.org/
http://www.r-project.org/
http://www.r-project.org/

K il 8 e

225

> M E3F 5 3038 (Function) 2 5000 & % & 2

> R A2 #5353 (Interpreted Language)
v — A4 ag;r:- IERER R

> R P 28 =3T3 (Object Oriented Language)
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®2011 ®W2012 w2013

0%
20%
'} I B
o%

SQL Python Java NM"LAB

Data Avalpsis Langiage iDL cormy 2993151039

What programming/statistics languages you used for an analytics /
data mining / data science work in 20137 [713 voles total]

I 9% users in 2013 NI % users in 2012 I % users in 2011

R (434 voters in 2013)

|
60.9%
I
92.5%

I 45 1%

Python (277)

I 35 8%
I 6. 1%
[ 04 6%

saL (261)

I 36.6%
[ 22 1%
I 32 3%

SAS (148)

I 00 8%
I 19.7%
I 21.2%

Java (118)

I 16.5%
I 21 2%
I D4 4%

MATLAB (89)

I 12 5%
I 13 1%
I 14 6%

http://www.kdnuggets.com/polls/2013/languages-analytics-data-mining-data-science.html
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R Studio
http://www.rstudio.com

Test_snry_windows. with_FIXED.L fnft_scop_Ratfo(11_sncry_Retuen windons, Liwfe_satfo, sto_sacfo,

25

IDE

RGUi (64-bit)

Bx &E F Efif BiE# RE &

R RCaonsole =
R wversiom 2.15.1 (2012-06-22) -- "Roasted Marshmallows™
Copvright (C) 2012 The R Foundation for Statistical Computing
ISBN 3-200051-07-0
Platform: x86_64-pc-mingw32/x64 (64-bit)
B - TRHHEEER -
T?ﬂtﬁ s TEYLEESERT - )
Al '1icense()* F 'licence()' FIBEZECMEVERAGRE -
R ZESE i ZHEHTERL -
H 'cmtnhamrst)' RESFHEERTE
B rcitetion() ' ERENAEHESTEREYSE = S EF
I B raemoq) E—E Eﬁi=%'mmn'ﬂﬁﬁ§tﬁ@ﬁ£-“
||| B 'nelp.starc()' EiE L FEEIWERLEE
A et BE r-
[Previously saved workspace restored]
> | B

R
http://www.r-project.org/
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R+Hadoop
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| E P
RHadoop % i

> ¢ Revolution Analytics B %

> 441 MapReduce ~ HDFS % HBase#® & = i
LR E™
v T2
« rhdfs
» rhbase
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RHadoop % i # it
> rhdfs
o REF HV LB E R P HDFS

> T2
o TR KR T e MapReduce 1 iF

> rhbase
« ¥ 13 v HBase F it
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RHadoop % i 2 #-

a8 Rinterface for calling Hadoop MapReduce APL 7
1% oy
" | A " o

RHadoop Ecosystem
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mapreduce(
Input, output = NULL,
map = to.map(identity),
reduce = NULL,
vectorized.reduce = FALSE,
combine = NULL,
iIn.memory.combine = FALSE,
input.format = "native”,
output.format = "native”,
backend.parameters = list(),
verbose = TRUE)

32
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rhbase £ %3

> Table Maninpulation
hb.new.table, hb.delete.table, hb.describe.table,
hb.set.table.mode, hb.regions.table

> Read/Write

nb.insert, hb.get, hb.delete, hb.insert.data.frame,
nb.get.data.frame, hb.scan, hb.scan.ex

> Utility

nb.list.tables

> Initialization
hb.defaults, hb.init

https://github.com/RevolutionAnalytics/RHadoop/wiki/user%3Erhbase%3EHome

33



Ex ¥ rhdfs
. hdfs. init O
A & LA B 233 ¥ AT HDFS.
+ hdfs. put('test. txt', './")
AR
« hdfs. copy('test. txt', 'test2. txt")
W% T T AR
+ hdfs. get('test. txt', 'Yhome/cloudera/testd. txt')
B EHEBLIN T R R
« hdfs. move('test. txt', '. /test/ql. txt")
A AR
« hdfs. rename('. /test/ql. txt', '. /test/test. txt")
Ju/\ A«f,.
dfs. delete('. /test/")
« hdfs. rm(". /test/")
BLgthE T
v hdfs file. info('. /") 34
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> RHive is an R extension facilitating distributed computing
via HiveQL.
Y R}iive E RvaEd#% HiveQL %k 4cik A4V iFE chE
=

> It allows easy usage of HiveQL in R, and allows easy
usage of R objects and R functions in Hive.

- RHive ¥ & Rr’”"’¥né’* HiveQL > 7* L3¥ & Hive ¥
lé)* Rm#’,—‘i\}l

http://cran.r-project.org/web/packages/RHive/RHive.pdf
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rhive.init
rhive.unset
rhive.big.query
rhive.export
rhive.rm.udf
rhive.close
rhive.use.database
rhive.desc.table

rhive.size.table
rhive.sapply

rhive.save
rhive.mapapply
rhive.hdfs.ls
rhive.hdfs.rm
rhive.hdfs.mkdirs
rhive.hdfs.du
rhive.hdfs.chmod
rhive.basic.mode
rhive.basic.xtabs
rhive.basic.by
rhive.block.sample

Riive 2 %47

rhive.connect
rhive.query
rhive.assign
rhive.exportAll
rhive.script.export

rhive.list.databases

rhive.list.tables
rhive.load.table

rhive.drop.table
rhive.aggregate

rhive.sample
rhive.reduceapply
rhive.hdfs.get
rhive.hdfs.rename
rhive.hdfs.cat
rhive.hdfs.close
rhive.hdfs.chown
rhive.basic.range
rhive.basic.cut
rhive.basic.scale

36

st B 8V

rhive.set
rhive.execute

rhive.rm
rhive.list.udfs
rhive.script.unexport
rhive.show.databases
rhive.show.tables
rhive.exist.table

rhive.napply
rhive.load

rhive.mrapply
rhive.hdfs.connect
rhive.hdfs.put
rhive.hdfs.exists
rhive.hdfs.tail
rhive.hdfs.info
rhive.hdfs.chgrp
rhive.basic.merge
rhive.basic.cut2
rhive.basic.t.test
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Database
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sqoop import —-connect

"idbc:sqlserver://$SQL_SRV:$PORT;database=mitopac;username=$U
‘password=$P" -hive-import -m 1 --table reader -warehouse-dir
$DEST_DIR --map-column-hive reader11=String —-hive-overwrite

39
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RHive 45 4

library('RHive')
library("plyr")
library("dplyr")
library("reshape2")
library("pipeR")

Sys.setenv(HIVE_HOME="/usr/local/hive")
Sys.setenv(HADOOP_HOME="/usr/local/hadoop")

rhive.init()
rhive.connect()

rhive.list.tables()

catalogue_data = rhive.query("select * FROM catalogue LIMIT 10")
str(catalogue_data)

40
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Wordcloud

# Z it R == IR

require(RODBC)

require(wordcloud)

query <-"select hreader26 as s,COUNT(hreader26) as ss

FROM [mitopac].[dbo].[HIST]

where hacced3!="2EZ[E]' and hacce43!="{£ZE:=5" and hreader25!="and
hreader25!="NDDS' and hreader25!="Hz"

group by hreader26

order by ss desc"”

myData <- sqlQuery(connection, query)

set.seed(370)

m=as.matrix(myData[,2])
wordFreg=sort(rowSums(m),decreasing=TRUE)
grayLevels=gray((wordFreq+10)/ (max(wordFreq+10)))
words=as.matrix(myData[,1])

wordcloud(words, wordFreq,min.freq=1, random.order=F, colors=grayLevels)



S

'ﬁ,\ — - Rl - o =
o st el B g
H



st Bl o R T

Wordcloud

# B EHIMEEIRON

query <-"select hreader25 as s,COUNT(hreader25) as ss
FROM [mitopac].[dbo].[HIST]

where hacce43!="2Z[H]' and hacce4d3!="1&ZE:&" and hreader25!="and
hreader25!='"NDDS' and hreader25!="H[z

group by hreader25

order by ss desc"”

myDatal <- sqlQuery(connection, query)

myDatal

set.seed(375)

ml=as.matrix(myDatal[,2])
wordFreql=sort(rowSums(m1),decreasing=TRUE)
grayLevels=gray((wordFreq1+10)/ (max(wordFreq1+10)))
words1=as.matrix(myDatal[,1])

wordcloud(words1, wordFreql,min.freq=1, random.order=F, colors=grayLevels)
44
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Process log with Hadoop
Streaming



Hadoop Streaming

. AR P e
‘*‘*scr1pt«€r1mapperﬁa

reducer

> mapperﬁ?reducerﬁiSTDIN

A5 T ngk AL 2
% 1 STDOUT

2 ¢

2%
9

i

|

Map worker

Map worker Map worker |  Map phase

key- valua pairs

\
£

Intermediate data \

Reduce worker

Reduce worker | | Reduce worker | Reduce phase

wfrgad kay'-valua pairs
\

Qutput data

|



Hadoop Streamig
- )

$ export
HADOOP_STREAMING=$HADOOP_HOME/share/hadoop/tools/lib/

$ hadoop jar $HADOOP_STREAMING/hadoop-streaming.jar \

-input mylnputDirs \

-output myOutputDir \

-mapper cat \

-reducer wc



> mapper: m.php

#!/bin/php

<?php

while (($line = fgets(STDIN)) !== false){
$str = explode('], $line);
$str=preg_replace('/["A-Za-z0-9]/',",$str["1"]);
echo $str."". count($str)."\n";



Hadoop Streamig

> reducer: r.php

#!/bin/php
<?php
$log=array();
while (($line = fgets(STDIN)) |== false){
$str = explode(' ", $line);
if (array_key_exists("$str[0]", $log)){
$num=$log[$str[O]];
$num++;
$log[$str[0]]=$num;
lelse{
$log[$str[0]]="1";
}

}
foreach ($log as $key => $value) {

eChO "$key, $Va|ue" ’ n\nn;

}

2>



Hadoop Streaming

- HlEIm.php - HIEr.php

$ head -10 www-error_log | php  $ head -10 www-error_log | php
m.php m.php | php r.php

error 1

error 1 error, 9

error 1 includewarn, 1

error 1

error 1

includewarn 1

error 1

error 1

error 1

error 1 =»(Intermediate Data)



Hadoop Streamig

. [{HlogZ HDFS

$ hadoop fs -put www-error_log.12 /user/hadoop/error_log

A M2 2y
> FEtRTEZE
$ hadoop fs -Is /user/hadoop/error_log

-rw-r-r—- 2 hadoop supergroup 1073071286 2015-01-07 11:30
/user/hadoop/error_log/www-error_log.12
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Hadoop Streamig

- BT

$ hadoop jar \ /usr/local/hadoop/share/hadoop/tools/lib/hadoop-
streaming-2.5.1.jar \

-input /user/hadoop/error_log/www-error_log.12 \
-output www-error_log.out \
-mapper "/home/hadoop/m.php" \
-reducer "/home/hadoop/r.php" \
-file /home/hadoop/m.php \
-file /home/hadoop/r.php
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Hadoop Streamig

-+ FH
> ém§<

$ hadoop fs -cat /user/hadoop/www-error_log.out/part-O0000

accesscompaterror, 190
authzcoreerror, 1821
autoindexerror, 2226
cgiderror, 2529

corecrit, 139

coreerror, 12726
corenotice, 455

error, 4638941
includewarn, 288858



Apache Hadoop Tutorial:

Dean, J. and Ghemawat, S. 2008. MapReduce: simplified data
processing on large clusters. Communication of ACM 51, 1 (Jan.
2008), 107-113.

Cloudera Videos by Aaron Kimball:

D. Cutting and E. Baldeschwieler, “Meet Hadoop,”” OSCON, Portland,
OR, USA, 25 July 2007 (YYahoo!)

R. E. Brayant, “Data Intensive Scalable computing: The case for DISC,”
Tech Report: CMU-CS-07-128,

Vignesh Prajapati, Big Data Analytics with R and Hadoop, November
2013


http://hadoop.apache.org/
http://hadoop.apache.org/core/docs/current/mapred_tutorial.html
http://hadoop.apache.org/core/docs/current/mapred_tutorial.html
http://www.cloudera.com/hadoop-training-basic
http://www.cloudera.com/hadoop-training-basic
http://www.cloudera.com/hadoop-training-basic
http://www.cloudera.com/hadoop-training-basic
http://www.cloudera.com/hadoop-training-basic
http://www.cse.buffalo.edu/faculty/bina/mapreduce.html
http://www.cs.cmu.edu/~bryant
http://www.cs.cmu.edu/~bryant
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Thank for your attention



T
i e
I

W stk el B a2

I Office of Library and Information

58




