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Computing with big datasets
1s a fundamentally different
challenge than doing “big compute™
over a small dataset



By the numbers...

Max data 1n memory: 32 GB
Max data per computer: 12 TB

Data processed by Google every month: 400
PB ... 1n 2007

Average job size: 180 GB
Time that would take to read sequentially

off a single drive: 45 minutes



S0 ...

® We can process data very quickly but
we can read/write 1t very slowly

¢ Solution: parallel reads
¢ 1 HDD =75 MB/sec
¢ 1000 HDDs = 75 GB/sec



Sharing is Slow

® Grid computing: not new
¢ MPI, PVM, Condor...

® Grid focus: distribute the workload

¢ NetApp filer or other SAN drives many
compute nodes

® Modern focus: distribute the data

¢ Reading 100 GB off a single filer would leave
nodes starved — just store data locally



Sharing is Tricky

® Exchanging data requires synchronization

¢ Deadlock becomes a problem

® TFinite bandwidth is available

¢ Distributed systems can “drown themselves”

¢ Failovers can cause cascading failure

® Temporal dependencies are complicated

¢ Difficult to reason about partial restarts



Motivations for MapReduce

® Data processing: > 1 TB
® Massively parallel
¢ hundreds or thousands of CPUs

® Must be easy to use
¢ High-level applications written in MapReduce

¢ Programmers don’t worry about socket(), etc.



How MapReduce is Structured

® Functional programming meets distributed
computing

® A batch data processing system

® Factors out many reliability concerns from
application logic
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tlals cavs dats clata «sta ‘.\ dr s dsss s
data data data data data

ilals data data data data Hl[l-
ek dope doge Jdoge Jog o m I_'; HIl:Il:I'LE-
l DF% Block 3 |l4
| | 1

Map-Reduce 1s a framework for computing certain kinds

of distributable problems using a large number of
computers (nodes), collectively referred to as a cluster.
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MapReduce Provides

Automatic parallelization & distribution
Fault-tolerance
Status and monitoring tools

A clean abstraction for programmers



Hadoop E R Y ..

- RKIREERE

o OJ 35 % ® Text tokenization
® Indexing and Search

® Data mining

® machine learning
‘ EER

*_http:// www.dbms2.com/2008/08/26/known-applications-of-mapreduce/

*_http://wiki.apache.org/hadoop/PoweredBy
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http://www.dbms2.com/2008/08/26/known-applications-of-mapreduce/

Hadoop Applications (1)

® Adobe

¢ use Hadoop and HBase in several areas from social services to structured
data storage and processing for internal use.

® Adknowledge - Ad network

¢ used to build the recommender system for behavioral targeting, plus other
clickstream analytics

® Alibaba

¢ processing sorts of business data dumped out of database and joining them
together. These data will then be fed into iSearch, our vertical search engine.

® AOL

¢ We use hadoop for variety of things ranging from ETL style processing and
statistics generation to running advanced algorithms for doing behavioral

analysis =


http://www.adobe.com/
http://adknowledge.com/
http://china.alibaba.com/
http://aol.com/

Hadoop Applications (2)

® Baidu - the leading Chinese language search engine

¢ Hadoop used to analyze the log of search and do some mining work on
web page database

® Contextweb - ADSDAQ Ad Excange

¢ use Hadoop to store ad serving log and use it as a source for Ad
optimizations/Analytics/reporting/machine learning.

® Detikcom - Indonesia's largest news portal

¢ use hadoop, pig and hbase to analyze search log, generate Most View
News,

® oenerate top wordcloud, and analyze all of our logs

14


http://www.baidu.cn/
http://www.contextweb.com/
http://search.detik.com/

Hadoop Applications (3)

® DropFire

® oenerate Pig Latin scripts that describe structural and semantic
conversions between data contexts

¢ use Hadoop to execute these scripts for production-level deployments
® Facebook

¢ use Hadoop to store copies of internal log and dimension data sources
¢ use it as a source for reporting/analytics and machine learning.

® Freestylers - Image retrieval engine
¢ use Hadoop &R EIE

® Hosting Habitat
¢ HEVSFTA clients FYEREEE A

=
¢ DTSR clients RZEE R B HAIEES
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http://www.dropfire.com/
http://www.facebook.com/
http://freestylers.jp/
http://www.hostinghabitat.com/

Hadoop Applications (4)

® |IBM

¢ Blue Cloud Computing Clusters

® [CCS
¢ 5 Hadoop and Nutch to crawl Blog posts I/ 7347~

® |1IT, Hyderabad
¢ We use hadoop E &l Z=EIEEY

® Journey Dynamics
¢ i Hadoop MapReduce %34 billions of lines of GPS data Wi AR
RS AR S AT -
® Krugle
¢ H Hadoop and Nutch 21 RIGIGIE=S|ZE
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http://www.ibm.com/
http://www-03.ibm.com/press/us/en/pressrelease/22613.wss

Hadoop Applications (5)

® SEDNS - Security Enhanced DNS Group
¢ WEFHRA DNS PURZRHABDEZIAS .

® Technical analysis and Stock Research

DT R B

® University of Maryland
¢ 5 Hadoop ¥1T machine translation, language modeling, bioinformatics,

email analysis, and image processing 7HEWf 5T

® University of Nebraska Lincoln, Research Computing
Facility
¢ 5 Hadoop ¥4 200TB A9 CMS & B2 47
¢ BEMF4RE ( CMS + Compact Muon Solenoid ) 733w T EUMAZ T

FoAH# CERN (A E S FE B sr M A BB F RSP — |,
fiE] -



Hadoop Applications (6)

® PARC

¢ Used Hadoop to analyze Wikipedia conflicts

® Scarch Wikia

® A project to help develop open source social search tools

® Yahoo!

¢ Used to support research for Ad Systems and Web Search
¢ £/ Hadoop ¥ 22K 8538 38 1A NI IR BR A1V I FFE AR 4

® g BRI

* BREZVRPIINBEELHABERNR
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MapReduce Conclusions

MapReduce has proven to be a useful
abstraction 1n many areas

Greatly simplifies large-scale
computations

Functional programming paradigm can be
applied to large-scale applications

You focus on the “real” problem, library
deals with messy details
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Algorithms

® Functional Programming : Map Reduce
¢ map(...):
" [1,234]—(*2)->1[2,4,6,8]
4 reé uce(...):
1,2,3,4] - (sum) => 10

4 %]Lr_ /&8 5,4 Divide and conquer

4 ?FFﬁEE DEERVRZ(E/\EE 218 - B4R
[

21
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Programming Model

® Users implement interface of two
functions:

¢ map (in_key, in value) =2

(out key, intermediate value) list

¢ reduce (out key, intermediate value
list) = out value list



Map

® One-to-one Mapper

let map(k, v) =
Emit(k.toUpper(), (“FOO”, “Other”) 9 (“FOO”, “OTHER”)
v.toUpper()) (“key2”, “data”) > (“KEY2”, “DATA”)

® Explode Mapper

let map(k, v) =
foreach char c in

(“A”, 66cats”) 9 (“A”’ “C”), (“A”, “a”)’

emi t (6614”q “t”)q (6614”q “S”)

(“foo”, 7) 2 (“fo0”, 7)

let map(k, v) = (“test”, 10) > (nothing)
if
(isPrime(v))




Reduce

Example: Sum Reducer

let reduce(k, vals) =
sum = (
foreach int v in vals:
sum +=v
emit(k, sum)

(“A”, [42, 100, 312]) > (“A”, 454)
(“B”, [12, 6, 2]) > (“B”, 16)



MapReduce ZE{FiR1E

. sortlcopy | zlgggt
map |7 ' :  merge i
--------------------------------- > » reduce *  part0
map < | A
--------------------------------- > » reduce part1
map <7

SEE
JobTracker iR JobTracker %= £

& TaskTracker JobTracker 15 JobTracker reduce ST/

NameNode HY TENE Map JEE BELEES %é EEEF IKiE &0 JobTracker

SEEEFEW Bt JH:I;FI e s %  BHFIFEZE | TaskTracker | EZ Namenode
blocks —

HY TaskTracker % YE reduce

dl

PLEES output



MapReduce [El ##

Input

@@@@@@@

Intermediate | kl:v kl:v k2:v

k3:v kd:v

kd:v ka3:v

kd:v

kl:v k3:v

Grouped

Output

[[Gmup by Keyjjj

kl:v,v,v,v

k311

kd:v.v,v

k5:v

ééééé




MapReduce in Parallel

___________________ —_ —_ — o — — =
Ir Map Task 1 -: Ir Map Task 2 | Ir Map Task 3

| L L

| L L

| L L

| L L

| L L

| L L

I klow klowv k2w | | k3w kdw kdow ki ] | ked v kelow k3w

| Partitioning Function I | Partitioning Function | | Partitioning Function

Sort and Group
klwvwvvy [ k3wvy
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Sort and Group
kd v v v

M@
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| am a tiger, you are also a

tiger
1,1
map am,1 a, 1
a,1 a,1
also,1
tiger,1 am,1
ma you,1 are, 1
P are,1 ,1
tiger,1
tiger,1
also,1 you,1
map 3, 1
tiger,1

JobTracker 5o [ — @&
Tracker f&{ map

Map #&5R1& - hadoop ¥
THEEREIEE

=
=

a,z2
also,1
am,1
are,1

a,2
also,1
am,1
are,1
1,1
tiger,2

I, 1
tiger,2
you,1

you,1

JobTracker B
{& TaskTracker {E

reduce
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Java Z#msE B 1T

1. #max
¢ javac , -classpath , hadoop-*-core.jar, -d , MyJava ,
MyCode.java
1. &
® jar  -cvf,Mylarjar ,-C ,MylJava, .
1. #17

¢ bin/hadoop ,jar, MylJar,jar , MyCode  HDFS Input/
HDFS Output/

« FRTERULT B 8273 Hadoop Home  *SERLESTHFiE%) HDFS LAY input B8%
*./MyJava = #HmEEBEEESE  *./input; ./ouput = hdfs RIEA
Myjar.jar = HEBHEDE - FA I 55



WordCountl & & ()

1. ¢d SHADOOP HOME

2. bin/hadoop dfs -mkdir input

3. echo "I like NCHC Cloud Course." > inputwc/inputl
4

echo "I like nchc Cloud Course, and we enjoy this
crouse." > inputwc/input?2

5. bin/hadoop dfs -put inputwc inputwc
6. bm/hadoop dfs -Is 1nput

Fnﬂnﬂ ; ITHm

IW-T--T-- | Wane supergronp 20 2009-03-22 12:15 fuger/wave/ input/ tnput ]

T9-1--1-- | waue supergroup 52 2000-03-22 12:15 fugerfwane/ inpnt/ input?

yanelvPro: fopt/hadoopd

32



WordCountl Z&E (1I)

1. #%¥E WordCount.java

http://trac.nchc.org.tw/cloud/attachment/wiki/jazz/Hadoop Lab6/WordCount.java?format=raw

2. mkdir MyJava

3. javac -classpath hadoop-*-core.jar -d MylJava
WordCount.java

4. jar -cvf wordcount.jar -C MylJava .
5. bin/hadoop jar wordcount.jar WordCount input/ output/

*FRE B ¥ 1T BH %% Hadoop_Home ( &% hadoop-*-corejar )
*javac #R=ZERFFEE classpath, {B hadoop jar i5F<H
wordcount.jar = FHEBNHEEE - BHTIEESH class
name

*Hadoop #E1TE &I - RA input EZENF hdfs £ - DUE
hadoop 21T & ; #1174 ( wordcount.jar ) AELE - th K
EE S node 2R3y » BB tahaE A H 1ava EH
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WordCountl #R 2 (III)

wanedvPro: foptfhadoopd mkdir Hvlawva

wane@vPro:fopt/hadoopd javac -clazspath hadoop-*-core.jar -d Mylava WordCount.java
wane@vPro: fopt/hadoopd jar -cvf wordcount.jar -C Mylawva .

i manifest

i [ TordCount.class (%%zlSlﬁltﬁi_?dﬂj(EE%E 5140

i [ TordCountIReduce. claze (FE=1591)( E=042"( BEEE 9%

FE  WordCountIMap. class (EE=1918(E=7950( BEHE 589

wane@vPro: fopt/hadoop? binthadoop jar wordcount.jar WordCount input! ontput/
090322 11:39:00 WARN mapred.Jobllient: Uze GenericOptionsParzer for parsing the argn
ments. Adpplications should implement Tool for the zane.

090322 =39:01 INFO mapred.FilelnputFormat: Total 1nput pathz to procesz @ |

11
090322 11:39:01 INFO mapred.FilelnputFormat: Total input paths to process @ |
0900522 11:39:02 THFD mapred.JobClient: Eunning job: job Z200903%201526 0007
09/03/22 11:39:03 INFO mapred.JobClient: map 0% reduce 0%
09/03/22 11:39:08 INFO mapred.JobClient: map 100% redoce 0%
D9/0%3/22 11:39:15 TNFO mapred. JobClient: Job complete: job 200903201526 0007
0903022 115915 THFD mapred.JobClient: Counters: 16
0903022 115915 TNFD mapred.JobClient: File Svatens
0903022 113915 THFD mapred.JobClient: HOFS bytes read=320950
09703022 113915 THFD mapred.JobClient: HOFS bytes written=I130568
09703022 113915 TNFD mapred.JobClient: Local bytes read=168443
09703022 113915 TNFD mapred.JobClient: Local bytes written=33093%2
0904022 11:39:15 THFD mapred. Jobllient: Job Counters
0903022 11:39:15 THFD mapred.Jobllient: Launched reduce taska=l




WordCountl #R2& (IV)

wanedvyFro:/

Clond

Courze,

Conrae.

I
WCHC
and

COunrse.,

enjov
like
nehe
thiz

e
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BTW ...

® it 24X Hadoop MEZ2 2 Java E1F - {H
Map/Reduce FEAHERRIA—TEZ A
Java K52

® Hadoop Streaming
*HTIFEE LB - B LIAEMES
(40 : PHP ) EAHZ% Hadoop HJ mapper H
reducer

® Hadoop Pipes . C++ API

36
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Requirements

® Hadoop 0.20.0 up
® Java 1.6

® Eclipse 3.3 up



% 42 Hadoop Eclipse Plugin

® Hadoop Eclipse Plugin 0.20.0

¢ From
$Hadoop 0.20.0 home/contrib/eclipse-
plugin/hadoop-0.20.0-eclipse-plugin.jar

® Hadoop Eclipse Plugin 0.20.1

¢ Compiler needed

¢ Or download from
http://hadoop-eclipse-
plugin.googlecode.com/files/hadoop-0.20.1-eclipse-
plugin.jar

® copy to $Eclipse home/plugins/



7 Eclipse, X

Fe Workspace Launcher x|

Select a workspace

Eclipse SDK stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

1 Workspace: |/home/waue/workspace || Browse...

¥ Use this as the default and do not ask again

! OK | | Cancel




2. {& FH Hadoop mode 8 E¥

Map/Reduce - icas/src/sample/mapper.java - Eclipse SDK

File Edit Source Refactor Navigate Search Project 5!11‘ Window |: Help
80 | BEE @R ﬁ‘*“”;‘:“‘*“ 3 Window =
ew Editor ]
5 Project Explorer & 2 """""""""""""""""""""""""" 1 0 pen
| Open Perspective i Other.. |; Perspective
= e Fivneavansinsninnnnnnnnanensassddbd S pprprryyyy :
> Other

m

[
o=

."I:E =

| =~ ©v Q-

Java - Eclipse SDK

File Edit Source Refactor MNavigate Search Project Run Window

| & ® o | @™ & |

Open Perspective

B3 CVS Repository Exploring
%% Debug

& Java (default)

iz Java Browsing

Te? Java Type Hierarchy

F=p=F—F:l
MapReduce AKX
ZERER

#% Map/Reduce H a d 00 p

== Plug-in Development .

5 Resource b EC.Llpse

& Team Synchronizing p'L u g i n ﬁﬁ%
RIN  ERBE
MEEGRLTYZE

o ||

Cancel

IR




Eile Edit Source Refactor

Map/Reduce - Eclipse SDK
MNavigate Search Project Run Window Help

| rs |- 0 & ® e |® |

P L L LRSS L e Ty

;
[f5 Project Explor 32 - = O

................
...........

o= Qutline 32

An outline is not
available.

....................

—




4. 32 11 — (& Hadoop E =

Map/Reduce - icas/src/Sample/mapper.java - Eclipse SDK

T

H

ile | Edit Source Refactor Navigate Search Project Run Window Help

| New shift+Alt+N > || © Project... |
Open File...
- N & MapReduce Driver
Close Ctrl+W | @ Mapper
Close All shift+Ctrl+W | & Reducer r\

New Project

Select a wizard —> Fﬁ |I:|:I| ¥ﬁ- E =z
[ PN Nl ===
Wizards:
‘type filter text |
2 Java Project
% Java Project from Existing Ant Buildfile
® Map/Reduce Project
i Plug-in Project ‘\I
b = General \EI:;E: T% M /R d
b &= CVS = ap/neauce
——
P = ]ava E ==
I = Map/Reduce == >i<
P = Plug-in Development
@ ' < Back _ Einish _ | Cancel ‘




4-1. MABRAWIA =

MapReduce Project

Create a MapReduce project.

Project name: |icas

[l Use default location
Hadoop MapReduce Library Installation Path

(® Use default Hadoop

Specify Hadoop library location

< Back

Next > Einish

s \N

Cancel

=J1
ouE

Hadoop TR 1‘“

FHIIE &S RE

gm%%ﬁi

F b E
Hadoop HY
LDt <«




4-1-1. 3

2 A Hadoop # HIRE

|typeﬁ|tef text |

P General

P Ant

Hadoop Map/Reduce
Help

Install/Update

Java

Plug-in Development
Pydew

Run/Debug

A~ S~ S~ S~ S~ B~

Team

Preferences
Hadoop Map/Reduce s
Hadoop installation directory: |/opt/hadoop | ‘ Browse...
NI CIPAN N
Hadoop K%
<« 2 ,[§
%E ok
‘ Restore Defaults ‘ ‘ Apply ‘
| oK | ‘ Cancel ‘

i, - —
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5. 5% € Hadoop 5 = 4l &0

Map/Reduce - Eclipse SDK

File Edit Source Refactor Navigate Search Project Bun Window Help
=5 [0 |8 & @ |® o | = [AaMapRedu.
{opriecExplor i ~ o E=omne s\ 7
: SEE An outline is not
o B - }
— - Il . E EE %IE Cay available.
b = icas -
; >
8 shown Shift+Alt+W >
= Copy ctri+C
EZ Copy Qualified Name
[5 Paste Ctri+v
# Delete Delete
Build Path >
Refactor Shift+Alk+T »
£ Import...
71 Expaort...
2| Refresh F5
Close Project
Close Unrelated Projects doc | % Map/Reduce Locations 3 o M - O
Run As > | Master node | State | Status
Debug As >
Team >
Compare With >
. \EE 1
Restore from Local History... f) 75¢ __g
0] 3 3] A > TS
T T g, .
| v 1 e e, | Properties




S5-1. 7

#=IE  Java
Build Path

I)e filter text

Resource
Builders
Java Build Path
I Java Code Style
Java Compiler
I Java Editor
Javadoc Location
Project References
Run/Debug Settings

~

|:J|

Java Build Path

(2 Source |1==Projects | miLibraries

A% A€ J5 40 5 £

137 15 5%

13K
x

PAUN 3581 A IEFERY Hadoop /R 45 HEER
source . /opt/hadoop/src/core/
javadoc : file:/opt/hadoop/docs/api/

APl X5

(((

- 4

"-.|§1]

v %
2 21

v

JARs and class folders on the build p

=s core-3.1.1.jar - fc-ptfhadoopﬂlb

] hadoop 0.20.0-core.jar - joptmadoop
" source attachment: (None)
| ja'-.fadoc location: {None]l

|§,1]

D

e hadoop-0:20.0-antjar jopt/hadoop,
@ Source attachment: (Mone)

=¢ Native library location: {(None)
£z Access rules: (No restrictions)

= Native Ilbrary iocation: {None)
£z Access rules: (No restnctlons}l

""2’ Native library location: (None)

i Access rules: (Mo restrictions)
hsgldb-1.8.0.10.jar - fopt/hadoop/lib
jasper-compiler-5.5.12 jar - Jopt/hadoop/lib
jasper-runtime-5.5.12 jar - fopt/hadoop/lib

Edit...

OK | | Cancel




_\_

Resource
Builders
Java Build Path

[ Java Code Style

[» Java Compiler

[» Java Editor
Javadoc Location
Project References
Run/Debug Settings

5-1-1. 5 RX [E]

Eﬁnurce|EEmjects =i Libraries | %;0rder and Expurt|

JARs and class folders on the build path:

[ 1] =)

b s core-3.1.1.jar - jopt/hadoop/lib

+
L ALl TP
B =a
.........

i Access rules: (No restrictions)
~ e hadoop-0.20.0-core.jar - jopt/hadoop

ans
11111111111111
111111111111111111111111111111111111111111111111111111111

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
rrrrrrrrrrrrrrrrrrrrrrrrrr
rrrrrrrr

i Access rules: (No restrictions)

— —




g

5-2. R% A& java doc HY 5T

73K
-

#1E  Javadoc

AN\ .
@i A java 6 HY
Location = - —_ s
API IEMERS
pecify the location of the project's Javadoc documentation. This location is used by the A o —
vadoc export wizard as the default value and by the "Open External Javadoc' action. For ’ $EIJ A oG ’/fé E_I-
xample flle /C:/MYWOIKSPACR/MY PROJECHAOC o vovveeecve oo
i 15 validate
.................................................................................................................................. A= —
validate... J//( % RS A& § J__

[Location

Resource

Builders
Java Build Path

P Java Code Style

P Java Compiler

P Java Editor

Javadoc Location

Project References
Run/Debug Settings

Restore Defaults Apply

@ OK Cancel




6. %5 Hadoop Server £
Eclipse

adoc ¥ Map/Reduce Locations &3 & Hy ':! B8

Master node State Status LT L. :




6-1.

TRIE—
(EE=y

i A = 1
=17

domain

name

/

MapRedu

ce ERfE

HJ Port
(ERER
mapred-
site.xml)

Define Hadoop location

wvanced parameters

gfine the location of a Hadoop infrastructure for running MapReduce

A

Location name: |had00p

Map/Reduce Master

DFS Master

Host: |I0ca|h05t

| & Use M/R Master host

Host:

Port: {9001

| Port: |9000|

78 1% HY Hadoop £
1

HDFS B5
FZ A4 Port
( "'}'Ll—‘—l}‘j/\

core-
site.xml)

User name: |waue

SOCKS proxy
[ Enable SOCKS proxy

Host:

Port:

TRIELL
Hadoop
Server _=HY

Username

Einish Cancel




6-2 EEfERERTSHTE

=

HDFS FWE:H
O EER
ik =ty g
< Frig . b
& - MR
n

—

=48 Job %
fE - oliR UL
SRR

File Edit Source Refactor Mavigate Search Project Run Window Help

wif B 0 Q- | & #H G- @&
[y Project Explorer 3 =0
................................... 25.%..T

b = icas
i = =) DFS Locations
< M hadoop

P =tmp (1)
= (= user (1)
= (= waue (1)

'7 v (2

P = input (4)

_,:". Location Master node s

/% hadoop localhost




7. #1318 — (& Hadoop #Z 0

[e Map/Reduce - icas/src/Sample/mapper.java - Eclipse SDK
File | Edit Source Refactor Navigate Search Project Run Window Help

New shift+Alt+N > | 9 Project...
Open File...
P 3 I & MapReduce Driver |
Close Ctri+wW | { Mapper
Close All Shift+Ctrl+W | & Reducer [ ra New MapReduce Driver

H# Package — L

MapReduce Driver
I N /A, This package name is discouraged. By

‘> convention, package names usually start with a

™

H Source folder: |ica5,-‘src | | Browse... ‘
| Package: | Sample ‘ | Browse... ‘
| Name: ’Word(:ounﬂ ]

N /’ Superclass: |iava.lang.0biect | | Browse... ‘
E ?E §IE 5\% H Interfaces: | A, ‘
WordCount
23t Hith er | .

*Fﬁﬁ 'TH 15_E % Reducer: | | | Browse... ‘

)

6] Finish | ‘ Cancel




71 RRE=E

File  Edit  Source Refactor

BES

Mavigate Search Project RBun Window Help

= B O QU | & H G| & e

3 Project Explorer I2
= -
~ =] DFS Locations £
~ M secuse
v = (2)
= = user (1) 1
P = waue(3) |
P = wvar (1)
v 5= hadoop020
v & sre
= i3 (default package)
P [ CheckAndDelete
P [J] GetFromHdfs jau
P [3] HelloHadoop jav
P [3] HelloHadoopV2,
P [ HelloHadoopV3,
P I HelloMapperyv2,
P [3] HelloReducerVv2,
b [@ PutToHdfs java
P [3 TsmMenujava
b [J] WoerdCountjava
P [ WordCountv02!(
P [3 WordCountV2 jz
L IR Y P U il

< w ] ]

~

= B[ 1 wordCountjava 2

/i fEhdfs EHREEEMEES RAEEN <input>
RS AR ERE LD s EMER M, BthERE R REER , AR ER
2. EH R, R RITERNTERdT s PRI EES (RFEER <output>

public class wordCount {

public static class TokenizerMapper extends
Mapper<=0bject, Text, Text, IntWritable= {

private final static IntWritable one = new IntWritable(1l);
private Text word = new Text(]);

public void map(Object key, Text value, Context context)
throws IOException, InterruptedException {
StringTokenizer 1tr = new StringTokenizer(value.toString())};
while (itr.hasMoreTokens()) {
word.set(itr.nextToken());
context.write(word, one);

}

public static class IntSumReducer extends
Reducer<Text, IntWritable, Text, IntWritable= {
private IntWritable result = new IntwWritable();

public void reduce(Text key, Iterable<IntWritable= values,
Context context) throws IOException, InterruptedException {
int sum = ©;
for (Intwritable wal : walues) {
sum += val.get();
1

result.set(sum);
omt vt e Fellban meen T+1 .

|

kS

8

B s A ARET

ﬁ g
&= Qutline 2 =g
AR e T
P “= import declarations
= @, WordCount
b @°F TokenizerMapper
P @F IntSumReducer

@b main(String[l)

2 Problems | ¥ Tasks | @ Javadoc | B Console | Map/Reduce Locations 53

Location

b B secuse

M aster node State Status

secuse.nchecorg. tw

& i
& M =0




tea fHIL . 8 LBV a0C mb T ax AE L TE
HIBEBRERENB OIS API ST ESR
HA

[ —_ - — - L | - “w - - —_—

% ¥ = 0 |[J] mapperjava [J] reducer,java [J] WordCount java 3 = 0 &= outline 2 = 0O
B package Sample; -
import org.apache.hadoop.conf.Configuration; A & & e w
import org.apache.hadoop.fs.Path;
import org.apache.hadoop.io.IntWritable; # sample
import org.apache.hadoop.10.Text; ¥ ‘= import declaratiol
import org.apache.hadoop.mapreduce.Job; he h
import org.apache.hadoop.mapreduce. Llib.input.F1lelnputFormat; ‘- org.apache.na
import org.apache.hadoop.mapreduce. lib.output.F1leCutputFormat; +_ org.apache.ha
import org.apache.hadoop.util.GenericOptionsParser; he b
4 Ora.anache . nNa
4 Kb, r1) publ & org.apache.hadoop.util.GenericOptionsParser
3, 1)
GenericOptionsParser is a utility to parse command line arguments generic to the Hadoop framework. GenericOptionsParser recognizes several
Pl standarad command line arguments, enabling applications to easily spedfy a namencde, a jobtracker, additional configuration resources ete.
143.7 Kb, Generic Options
The supported generic options are:
—conf Jconfiguration files spedfy a configuration file
-0 <property=value use value for given property
—f5 ¢local|namenode iports specify a namenaode
] Press 'F2' for focus
JUO . S LIMEappPeET L Lass5  MEappeT . TLas5 T H
| [»]
un-1.6.0 - [#) problems | &) Tasks | @ Javadoc | @ Map/Reduce Locations 22 . Bl Console & M —0O
3/lib ] =
: Location Master node State Status H
doop/lib % job 200906161902 0005 FAILED Maps : 2/2 (1.0) Reduces : 1/1 (1.0)




EREL B8 %% [ waue chen

mETmto [ S U Vi tua BoX
#ER(M) FEE(D) SREHH)

Jepet 0 w @@ @

- @ Syl 6818A (M) T4 4:46 | waue [§

Map/Reduce - icas/src/Sample/reducer.java - Eclipse SDK
Navigate Search Project Run Window Help

ri~ [#-0-a | ®e [®@s |9 4|0 i o = | At MapRedu..

File Edit Source Refactor

= B || [J] mapperjava [D WordCount.java (lﬂ reducerjava = = B || 5= outline 2 =08
. 2 e = package Sample; [+] =
IETTEEPS oy Pt PP
e | e ) . LEEMORE RN
L z hadoop.io.IntWritable; # Sample
i Show In Shift+Alt+W > hadoop.io.Text; b “= import declaratio
[ hadoop.mapreduce.Reducer; =
-A Rh N A 5 = Copy ctrl+C b @ reducer
Q A i E \ 2 Copy Qualified Name er extends Reducer<Text, Intwritable, Text, Intwritable>
4 ble result = new IntWritable();
. b i JRE [ Paste ctri+V
E b It & Delete Delete ce(Text key, Iterable<IntWritable> values, Context conte|
E " ll\\ b j5a= Build Path 5 eption, InterruptedException { i
\EE i b o Refactor shift+Alt+T > 1: val : values) {
E:J:E \J! b hS{ pug Import... FEsy:
D @ jet o/ Export... ):
b sIf key, result);
Run As 2 & s z
b 5 : .
) g2 Cemit
= = -e 493 Jy i - Fol ! I NN
Run On b la.i" FHSR IR ARUAIDIRGG 1. | |
b Gs o[  RunAs >|| F3 1)ava Applet Shift-+AIL+X A ; |_|; o ; -
£ . o b3 < i 3
b CD "Eétil]g]h&'"""""'""""""”"‘) 1 2 Java Application Shift-+Alt+X )
HadOOp P @ kfs  Team 3 1B BIURILTESE o SBIRALX T 4. & M -E
b @ lod  Compare With 153 [m 4 Run on Hadoop ] | State | status
P [ col Restore from Local History... L ..........f...........................;..5-' :
b s PDE Tools 5 Run Configurations... 3
boEi £
b i Properties Alt+Enter
b
g 0

E 4 [Hadoop NameNode |... waue@ubuntu: jopt/e... | B Map/Reduce - icas/src... :I-E'

SOF /@1 G @ amcr
_ ::[ @ [Gmail - Re: Discussion on IDS... "@ ubuntu #4779 ] - Sun VirtualBox ] T




Hur o Hadoop

Select Hadoop location

Select a Hadoop location to run on.

Select a Hadoop Server to run on.
' Define a new Hadoop server location

® Choose an existing server from the list below

Location M aster host name

secuse secusenchcorg. tw

Cancel

(=]
(T
t
I
=
i
=3




8.2 EEEM IR Eclipse

_FTZT B9 Console 8 &

Location

e —
e )

5| Tasks | @ Javac

— —
doc . Map/Reduce Locations 1%

||';: Broblems | v Tasks| @ Javadoc [E Console ¥ . & Map/Reduce anatinns}

l<terminated> WordCount (1) [Java Application] /ust/lib/jvm/java-6-sun-1.6.0.16/bin/java (2010/1/20 T4 6:15:07)

J10/01/20
10/01/20
IleBlf?B
l10/01/20
10/01/20
10/01/20
li0/01/20
J10/01/20
I1a;@1;2@
10/01/20
lio/01/20
J10/01/20
I1a;@1;2@
10/01/20
l10/01/20
JL0/01/20

18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:

15:
15:
15:;
15:;
15;
15;
15:
15:
15:
15:
15:;
15:;
15;
15:
15:
15:

o8
o8
o8
o8
o8
09
16
28
30
30
30
30
30
30
30
30

WARN
WARN
WARN
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO

conf.Configuration:

DEPRECATED: hadoop-site.xml found in the classpath. Usage of had

mapred.JobConf: The variable mapred.task.maxvmem 1s no longer used. Instead use mapre
mapred.JobConf: The variable mapred.task.maxvmem 1s no longer used. Instead use mapr

1nput.FileInputFormat: Total input paths to process :
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:
JobClient:

mapred.
mapred.
mapred.
mapred.
mapred.
mapred.
mapred.
mapred.
mapred.
mapred.
mapred.
mapred.

2
Running job: job_ 201001181452 0078
map 0% reduce 0%
map 100% reduce 0%
map 100% reduce 100%
Job complete: job 201001181452 0078
Counters: 17
Job Counters
Launched reduce tasks=1
Launched map tasks=2
Data-local map tasks=2
F1leSystemCounters
FILE BYTES READ=153




8.3 MIMlES I 4R L IR AN
B

1 3
| e o
e ——— |
""""""" , '--x"-'_‘"-"'-"'-"'--"'-'"--'l
> 11 HelloHadoop jav string[] otherArgs = new GenericOptionsPars: I
) | .getRemainingArgs(): '
b J|Hﬂ|lnHadnnnU?E| ¥ J,.+L..,.,?,,.H 1nnﬂ+Lg|_gq\ I E' :
| I E| | i E| | i [:
|
2. Problems| ¥ Tasks | @ Javadoc El Console &' Map/Reduce Locations & N f:
1
Location Master node State Status L
|
7 msecuse secusenchc.org.tw :
¥ job_201001181452_0069 SUCCEEDED  Maps: 2/2(1.0) Reduces: 1/1(10) :




Conclude

® {23

f\ Eﬁ%ﬂ*f_b
0%7”%?
“HE&I_I_EF

‘ Ej.]?ﬁimﬂ
& = 1FiE¥¥E HDFS B2 JobTracker
L

® R

¢ Plugin I

I|-|JII

33
>.|.

Eclipse ARZRTMA AEIRIAR DT
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Jazz(@nchc.org.tw
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AR AMANEB=REETTSTES

- = RERE e
NLHL ) D EEEZAREZER SIS OIS

NATIONAL CENTER FOR HIGH-PERFORMANCE COMPUTING



<Key, Value> Pair

Input
Map
Output

Select Key

Input
Reduce
Output

Row Data
keyl @ val Map
key2 val
kevyl val
val  val
keyl val

key

Reduce

values

62



Map

=
oo

Reduce

—_
oo

Program Prototype (v 0.20)

Class MR {

!
!

Hh

static public Class Mapper ..{ @' = __ . E

} ~ Map ERBE

.........................................

static public Class Reducer w.{ - - ---oooomoo -

} - Reduce EIUME

mainO{
Configuration conf = new Configuration();
Job job = new Job(conf, “job name');
job.setJarByClass(thisMainClass.class);
job.setMapperClass(Mapper.class);
job.setReduceClass(Reducer.class);
FileInputFormat.addInputPaths(job, new Path(args|[0]));

FileOutputFormat.setOutputPath(job, new Path(args[1]));

HIMRERES BIZ TG |
job.waitForCompletion(true);
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Class Mapper (v 0.20)

import org.apache.hadoop.mapreduce.Mapper;

class MyMap extends
INPUT INPUT OUTPUT OUTPUT
Mapper < ey , VALUE , KEY , VALUE
{ Class Class Class Class
[ g
INPUT INPUT
publicvoid map (  key  key, VALUE value,
Class Class
Context context )throws IOException,InterruptedException

{
/| SR AT e
context.write( NewKey, NewValue);

}

>
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Class Reducer (v 0.20)

import org.apache.hadoop.mapreduce.Reducer;

class MyRed extends
INPUT INPUT OUTPUT OUTPUT
Reducer < KEY 5 VALUE KEY 3 VALUE
{ Class Class Class Class
I EEEH&E
INPUT INPUT
public void reduce ( KEY  key, Iterable<| VALUE " > values,
ass ass

Context context) throws |IOException,InterruptedException

{
[ B Rt A R

context.write( NewKey, NewValue);

}

65
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=& Combiner

¢ Job.setCombinerClass ( ... );

=2 E output class

¢ Job.setMapOutputKeyClass( ... );
¢ Job.setMapOutputValueClass( ... );

¢ Job.setOutputKeyClass( ... );
@ Job.setOutputValueClass( ... );



Class Combiner

® 157F—1{& combiner - Eﬁﬁ%ﬁmﬁaﬁiﬁ

VB ETT RS

Ej] b—/\l} 1&’/‘&

Mapper %2 Reducer E’H}E Fam= -
® o] NFHEE A Hadoop TEER

® o] AEMILET - 5

‘ =1 =0

s AE

1 Reducer

¢ JobConf.setCombinerClass(Class)

67
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gHl— (1)
public class HelloHadoop {

static public class HelloMapper extends

Mapper<LongWritable, Text, LongWritable, Text> {

public void map(LongWritable key, Text value, Context context)
throws IOException, InterruptedException {
context.write((LongWritable) key, (Text) value);

b
+ // HelloReducer end

= —
==

(1EE)

il




wH— @

static public class HelloReducer extends
Reducer<LongWritable, Text, LongWritable, Text> {

public void reduce(LongWritable key, Iterable<Text> values,
Context context) throws IOException, InterruptedException {
Text val = new Text();

for (Text str : values) {

val.set(str.toString());

j

context.write(key, val);

h
+ // HelloReducer end

==
(==}

(EE)

il




g Bl— @3

public static void main(String[] args) throws IOException,
InterruptedException, ClassNotFoundException {
Configuration conf = new Configuration();

Job job = new Job(conf, "Hadoop Hello World");
job.setJarByClass(HelloHadoop.class);
FileInputFormat.setInputPaths(job, "input");
FileOutputFormat.setOutputPath(job, new Path("output-hh1"));
job.setMapperClass(HelloMapper.class);
job.setReducerClass(HelloReducer.class);
job.waitForCompletion(true);

} // main end
} // wordcount class end

/| 5T



e

Map
=

Reduce

!
!

Class MR{ R
Class Mapper ...{ Map 2RIE E
} e i
Class Reducer ..{ '''''''''''' R educeﬁfﬂﬁ ''''''''''''' 5
! A E
main(){

i

JobConf conf = new JobConf(“MR.class");
conf.setMapperClass(Mapper.class);
conf.setReduceClass(Reducer.class);

FileInputFormat.setInputPaths(conf, new Path(args[0]));
FileOutputFormat.setOutnputPath(conf. new Path(args[1]));

e A M R R L A A L e A A R R R R e A L A e AN L & ]
|

Hitt e E S EIZ T %

JobClient.runJob(conf);
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"% Class Mapper (v0.18)

N

A~ W

© 00 N O O

import org.apache.hadoop.mapred.*;

class MyMap extends MapReduceBase

INPUT INPUT OUTPUT OUTPUT
implements Mapper < ggy , vaLUE KEY ,  VALUE
/| = EE R

INPUT INPUT
public void map ( KEY  Kkey, VALUE value,
OUTPUT OUTPUT
OutputCollector< ey S > output,
Reporter reporter) throws |OException

{
[ &35, S B EA A2 7 SR BE 5
output.collect( NewKey, NewValue);

}
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"% | Class Reducer (v0.18)

N

B~ W

© 00 N O O

import org.apache.hadoop.mapred.*;

class MyRed extends MapReduceBase

INPUT INPUT OUTPUT OUTPUT
Implements Reducer < ggy , VALUE ,  KEY ,  VALUE

{
/| EEEE R

INPUT INPUT

public void reduce (  xev key, lterator<" vartue - > values,

OUTPUT OUTPUT

OutputCollector< KEY , | waLug = > output,
Reporter reporter) throws |OException
{

/| [& 35 B AR o R i (5
output.collect( NewKey, NewValue);

}

73



W

HDFS 1&{FE

AR AMANEB=REETTSTES

- = RERE e
NLHL ) D EEEZAREZER SIS OIS

NATIONAL CENTER FOR HIGH-PERFORMANCE COMPUTING



{Fix1E = £ HDFS

// BEZEX local E&EZ| hdfs , src A&
local HI%KJRE , dst & hdfs FIEMIR

public class PutToHdfs {
static boolean putToHdfs(String src, String dst, Configuration conf) {
Path dstPath = new Path(dst);
try {
/| EEERAF hdfs B9 H
FileSystem hdfs = dstPath.getFileSystem(conf);
/| E&
hdfs.copyFromLocalFile(false, new Path(src),new Path(dst));
}+ catch (IOException e) {
e.printStackTrace();
return false;

b

return true;

b



it HDFS HX ol {g =

// BFEZEN hdfs FE[E local, src i% hdfs
IR , dst 2 local E’JEE’JHﬁ'ﬁ

public class GetFromHdfs {
static boolean getFromHdfs(String src,String dst, Configuration conf) {
Path dstPath = new Path(src);
try {
/| BRI hdfs W&
FileSystem hdfs = dstPath.getFileSystem(conf);
/| N
hdfs.copyToLocalFile(false, new Path(src),new Path(dst));
}+ catch (IOException e) {
e.printStackTrace();

return false;

b

return true;

h



te & B il PR e ==

// checkAndDelete PAT( - 1@ EZE@T_EM:%MI'
= A RIMERZ

public class CheckAndDelete {
static boolean checkAndDelete(final String path, Configuration conf) {
Path dst_path = new Path(path);

try {
/| EEHE BRI hdfs RO
FileSystem hdfs = dst path.getFileSystem(conf);
/| BEEAFE
if (hdfs.exists(dst_path)) {
/| B RIMIBR
hdfs.delete(dst path, true);
} } catch (IOException e) {
e.printStackTrace();
return false;
}  return true; }
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gl _— 1)
HelloHadoopV?2

AR

IIE#2 TV LS HelloHadoop 35700

* mE L ER K Z ST EILMER

* input ERRARNEREGRNRMAE - IERASRES
*map B2 reduce IRFEALIFIENERNHA

AR A
7 LEA2 TV Z fF 4E hadoop 0.20 F& £ - #1T

E:E‘ -
£ hdfs ERIFEFZRIBES  "/user/SYOUR NAME/input"

nﬁ/-l-jl%le\ JAFTMERIZILE hdfs TRIERIZRA - HILERRARBERIESR - A0JBHE

2. BEETE  BIVRTHERME hdfs WELEES  "/user/SYOUR _NAME/output-
hh2"



SH— (2

- public class HelloHadoopV2 { o |
FileInputFormat.addInputPath(job, new Path("input"));

public static void main(String[] args) throws I[OException,

. FileOutputFormat.setOutputPath(job, new Path("output-
InterruptedException, ClassNotFoundException {

hh2")); i

)/ BEOY checkAndDelete BT - REESEFEZER
K EHBRIMIERZ
CheckAndDelete.checkAndDelete("output-hh2", conf);

Configuration conf = new Configuration();

~ Job job = new Job(conf, "Hadoop Hello World 2");
job.setJarByClass(HelloHadoopV?2.class); .
// 327 map and reduce LIK Combiner class Do _ ‘ .
job.setMapperClass(HelloMapperV2.class): boolean status = job.waitForCompletion(true); |
job.setCombinerClass(HelloReducerV2.class);
job.setReducerClass(HelloReducerV2.class);

if (status) {
System.err.println("Integrate Alert Job Finished !");

// B&TE map RYE B RS
job.setMapOutputKeyClass(Text.class);

~ job.setMapOutputValueClass(Text.class); ro . |
/) BRE reduce OBHELA o Systemexi(l); i

} |

} else {
System.err.println("Integrate Alert Job Failed !"); |

job.setOutputKeyClass(Text.class);

job.setOutputValueClass(Text.class);

(S



&8 5l —

public class HelloReducerV2 extends Reducer<Text,

public class HelloMapperV?2 extends
Mapper<LongWritable, Text, Text,
Text> {

public void map(LongWritable key,
Text value, Context context)

throws IOException,
InterruptedException {

context.write(new
Text(key.toString()), value);

}

3)

Text, Text, Text> {

public void reduce(Text key, Iterable<Text> values,

b

Context context)
throws IOException, InterruptedException {

String str = new String("");
Text final key = new Text();
Text final value = new Text();
// Er key EAH[EIM values - B && FIRDIR
for (Text tmp : values) {
str += tmp.toString() + " &&";

}

final key.set(key);
final value.set(str);

context.write(final key, final value);



It —
g@ghl= 1)
HelloHadoopV?2

AR

IIE#2 TV LS HelloHadoop 35700

* mE L ER K Z ST EILMER

* input ERRARNEREGRNRMAE - IERASRES
*map B2 reduce IRFEALIFIENERNHA

AR A
7 LEA2 TV Z fF 4E hadoop 0.20 F& £ - #1T

E:E‘ -
£ hdfs ERIFEFZRIBES  "/user/SYOUR NAME/input"

nﬁ/-l-jl%le\ JAFTMERIZILE hdfs TRIERIZRA - HILERRARBERIESR - A0JBHE

2. BEETE  BIVRTHERME hdfs WELEES  "/user/SYOUR _NAME/output-
hh2"



public class HelloHadoopV3 {

public static void main(String[] args) throws IOException,
InterruptedException, ClassNotFoundException {

String hdfs_input ="HH3 input";

String hdfs output = "HH3 output";
Configuration conf = new Configuration();
==t
String[] otherArgs = new GenericOptionsParser(conf, args)
.getRemainingArgs();
/I MRSHHEAT 2 RIENHRERAE
if (otherArgs.length !=2) {
System.err

.println("Usage: hadoop jar HelloHadoopV3.jar <local input>
<local output>");

System.exit(2);
}
Job job = new Job(conf, "Hadoop Hello World");
job.setJarByClass(HelloHadoopV3.class);
// set map and reduce class
job.setMapperClass(HelloMapperV2.class);
job.setCombinerClass(HelloReducerV2.class);
job.setReducerClass(HelloReducerV2.class);
job.setMapOutputKeyClass(Text.class);
job.setMapOutputValueClass(Text.class);
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(Text.class);

.

// Al checkAndDelete ERTUFILE overhead AU#E 3R
CheckAndDelete.checkAndDelete(hdfs input, conf);
CheckAndDelete.checkAndDelete(hdfs_output, conf);

/| TUIEERE! hdfs
PutToHdfs.putToHdfs(args[0], hdfs_input, conf);

// &7 hdfs RYE A L AR E
FileInputFormat.addInputPath(job, new Path(hdfs input));
FileOutputFormat.setOutputPath(job, new Path(hdfs output));
long start = System.nanoTime();
job.waitForCompletion(true);

// & hdfs FOAESREUH

GetFromHdfs.getFromHdfs(hdfs output, args[1], conf);

boolean status = job.waitForCompletion(true);

/| Gt EEE

if (status) {
System.err.println("Integrate Alert Job Finished !");
long time = System.nanoTime() - start;
System.err.println(time * (1E-9) + " secs.");

} else {
System.err.println("Integrate Alert Job Failed !");
System.exit(1);

P

o



g6l 0.18 (1)

Class WordCount{

main()

1

JobConf conf = new JobConf(WordCount.class);

// set path

FileInputFormat.setlnputPaths(new Path(args[0]));
FileOutputFormat.setOutputPath(new Path(args[1]));
/[ set map reduce
conf.setMapperClass(MapClass.class);

conf.setCombinerClass(Reduce.class);
conf.setReducerClass(ReduceClass.class);
// run

JobClient.rundob(conf);
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g6 0.18 (2)

1  class MapCIass extends MapReduceBase implements
Mapper<LongWritable, Text, Text, IntWritable> {
private final static IntWritable one = new IntWritable(1);
private Text word = new Text();
4 public void map( LongWritable key, Text value,
OutputCollector<Text, IntWritable> output, Reporter
reporter) throws IOException {

W N

5 String line = ((Text) value).toString();
6 StringTokenizer itr = new StringTokenizer(line);
7 while (itr.hasMoreTokens()) {
8 word.set(itr.nextToken());
9 output.collect(word, one);
Input
Iy / key <word,one>
/user/hadooper/input/a.txt
$. >.|> . * <no,l>
...................... \ ->:""n0 ->|:}news >P1S F -~ 00 P NEWS
..................... ’-/ A A N A ﬁ g A A <news D 1>
No news is a good news. \ \ \ \ \ \ \ <is, 1>
--------------------- AN itr || itr itr | itr itr itr | | itr <al>
\ \ <good, 1> 35
et [ e




—_—

s HMM 0.18 (3)

class ReduceClass extends MapReduceBase implements Reducer< Text,

IntWritable, Text, IntWritable> {

W N

o ~NO O~

1}

<word,one>

<no, 1>

<news, 1>

<is, 1>

<a, 1>

<good, 1>

<news, 1 >

IntWritable SumValue = new IntWritable();
public void reduce( Text key, lterator<IntWritable> values,
OutputCollector<Text, IntWritable> output, Reporter reporter)
throws IOException {

int sum = 0;

while (values.hasNext())

sum += values.next().get();
SumValue.set(sum);
output.collect(key, SumValue);

News
<key,SunValue>

1 m> 1 <news, 2>
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WordCountV?2

SHHA 1)

ﬁﬁﬁ’\ BaeaT - W HIBIMNES B A/ NS - FIRERRREINAE

AIRTTA
5 LEA2 TUE fF4E hadoop 0.20 & L - #4T

hadoop jar WordCountV?2.jar -Dwordcount.case.sensitive=false \
<input> <output> -skip patterns/patterns.txt
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public class WordCountV2 extends Configured implements Tool {
private void parseSkipFile(Path patternsFile) {

public static class Map extends MapReduceBase implements
Mapper<LongWritable, Text, Text, IntWritable> {

static enum Counters {
INPUT _WORDS

}

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

private boolean caseSensitive = true;
private Set<String> patternsToSkip = new HashSet<String>();

private long numRecords = 0;
private String inputFile;

public void configure(JobConf job) {
caseSensitive = job.getBoolean("wordcount.case.sensitive", true);
inputFile = job.get("map.input.file");

if (job.getBoolean("wordcount.skip.patterns", false)) {
Path[] patternsFiles = new Path[0];
try {
patternsFiles = DistributedCache.getLocalCacheFiles(job);
} catch (IOException ioe) {
System.err
.println("Caught exception while getting cached files: "
+ StringUtils.stringifyException(ioe));
b
for (Path patternsFile : patternsFiles) {
parseSkipFile(patternsFile);

}

1

try {
BufferedReader fis = new BufferedReader(new FileReader(
patternsFile.toString()));
String pattern = null;
while ((pattern = fis.readLine()) !=null) {
patternsToSkip.add(pattern);
}
} catch (IOException ioe) {
System.err
.println("Caught exception while parsing the cached file "
+ patternsFile
+ ™ N "
+ StringUtils.stringifyException(ioe));
bl
public void map(LongWritable key, Text value,
OutputCollector<Text, IntWritable> output, Reporter reporter)
throws IOException {
String line = (caseSensitive) ? value.toString() : value.toString()

.toLowerCase();

for (String pattern : patternsToSkip) {
line = line.replaceAll(pattern, "");
}
StringTokenizer tokenizer = new StringTokenizer(line);
while (tokenizer.hasMoreTokens()) {
word.set(tokenizer.nextToken());
output.collect(word, one);
reporter.incrCounter(Counters INPUT_WORDS, 1);



if ((+tnumRecords % 100) == 0) {
reporter.setStatus("Finished processing " + numRecords
+ " records " + "from the input file: " + inputFile);

}
}
}

public static class Reduce extends MapReduceBase implements
Reducer<Text, IntWritable, Text, IntWritable> {
public void reduce(Text key, Iterator<IntWritable> values,
OutputCollector<Text, IntWritable> output, Reporter reporter)
throws IOException {
int sum = 0;
while (values.hasNext()) {
sum += values.next().get();
H
output.collect(key, new IntWritable(sum));
H
}

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

JobConf conf' = new JobConf(getConf(), WordCount.class);

conf.setJobName("wordcount");

String[] otherArgs = new GenericOptionsParser(conf, args)
.getRemainingArgs();

if (otherArgs.length < 2) {

System.out.println("WordCountV2 [-Dwordcount.case.sensitive=<false|true>] \\

")
System.out.println("
return 0;

}
conf.setOutputKeyClass(Text.class);
conf.setOutputValueClass(IntWritable.class);

<inDir> <outDir> [-skip Pattern_file]");

____________

conf.setMapperClass(Map.class);
conf.setCombinerClass(Reduce.class);
conf.setReducerClass(Reduce.class);
conf.setInputFormat(TextInputFormat.class);

conf.setOutputFormat(TextOutputFormat.class);

List<String> other args = new ArrayList<String>();
for (int i = 0; i < args.length; ++1) {
if ("-skip".equals(args[i])) {
DistributedCache
.addCacheFile(new Path(args[++i]).toUri(), conf);
conf.setBoolean("wordcount.skip.patterns"”, true);
} else {
other args.add(args[i]);
H

§
FileInputFormat.setlnputPaths(conf, new Path(other args.get(0)));

FileOutputFormat.setOutputPath(conf, new Path(other args.get(1)));
CheckAndDelete.checkAndDelete(other_args.get(1), conf);
JobClient.runJob(conf);
return 0;

}

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

int res = ToolRunner.run(new Configuration(), new WordCountV2(), args);

System.exit(res);

L
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public class WordIndex {
public static class wordindexM extends
Mapper<LongWritable, Text, Text, Text> {

public void map(LongWritable key, Text value, Context
context)

throws IOException, InterruptedException {

static public class wordindexR extends Reducer<Text,
Text, Text, Text> {

public void reduce(Text key, Iterable<Text> values,

OutputCollector<Text, Text> output, Reporter

FileSplit fileSplit = (FileSplit) context.getInputSplit(); reporter)

throws IOException {

Text map_key = new Text(); String v="";

Text map_value = new Text(); StringBuilder ret = new StringBuilder("\n");
String line = value.toString();

StringTokenizer st = new
StringTokenizer(line.toLowerCase());

while (st.hasMoreTokens()) {
String word = st.nextToken();

v += val.toString().trim();
if (v.length() > 0)

ret.append(v + "\n");
map_key.set(word);

map_value.set(fileSplit.getPath().getName() + ":" + j
line);
context.write(map_key, map_value); output.collect((Text) key, new Text(ret.toString()));
} }
h

for (Text val : values) {
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- public static void main(String[] args) throws
| IOException,

InterruptedException, ClassNotFoundException

{
// debug using

/| String[] argv = { "input", "output-wi" };
/| args = argv;

Configuration conf = new Configuration();

String[] otherArgs = new
GenericOptionsParser(conf, args)

.getRemainingArgs();
if (otherArgs.length <2) {

System.out.println("hadoop jar WordIndex.jar

<inDir> <outDir>");

return;
b
Job job = new Job(conf, "word index");
job.setJobName("word inverted index");
job.setJarByClass(WordIndex.class);

job.setMapOutputKeyClass(Text.class);
job.setMapOutputValueClass(Text.class);
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(Text.class);
job.setMapperClass(wordindexM.class);
job.setReducerClass(wordindexR.class);
job.setCombinerClass(wordindexR.class);
FileInputFormat.setInputPaths(job, args[0]);
CheckAndDelete.checkAndDelete(args[ 1], conf);

FileOutputFormat.setOutputPath(job, new
Path(args[1]));

long start = System.nanoTime();
job.waitForCompletion(true);
long time = System.nanoTime() - start;

System.err.println(time * (1E-9) + " secs.");

. L
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public class TsmMenu {

try {
pgd.addClass("HelloHadoop", HelloHadoop.class, "
Hadoop hello world");

pgd.addClass("HelloHadoop V2",
HelloHadoopV2.class, " Hadoop hello world V2");

pgd.addClass("HelloHadoopV3",
HelloHadoopV3.class, " Hadoop hello world V3");

pgd.addClass("WordCount", WordCount.class, "
word count.");

public static void main(String argv([]) { i
pgd.addClass("WordCountV2",

int exitCode = -1;
ProgramDriver pgd = new ProgramDriver();
if (argv.length < 1) {

System.out.print("****************************************

s\ 1
+"EfER TSM RUEEINEE Ww"+"1E< . \n"
+" Hadoop jar TSM-example-* jar < IJ8E > \n" + " TABE : \n"
+" HelloHadoop: 3t Hadoop B9 <Key,Value> /313 \n"

\n"
+" HelloHadoopV3: % 1 Hadoop I <Key,Value> H#EEAR pgd.addClass("WordIndex", WordIndex.class,
\n" "invert each word in line");
" . HEiG A BIR VAN i 2 (A = .
;J;r \H\ZYordCount. STEMAEBERNKRAND B ESEEZNFZER ped.driver(argv);
+" WordCountV2: WordCount #PEAR \n" // Success

+" WordIndex: R5|BEFRERALIIRENAES \n"

+ "****>!<************>l<>X<***********************\n")-
>

exitCode = 0;

System.exit(exitCode);
} else {
} catch (Throwable e) {

e.printStackTrace();
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