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«  ZREE A#NAE(- ) Hadoopff /1 - % XE 5 T http://www.classcloud.org/media/
« T"TRubyonRails % | £ 3+ % by i8> & http://nchcrails.blogspot.com

- Google App Engine 7 + % by ¥ = http://nchc-gae.blogspot.com/
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The Other Open Source Projects:

Eucalyptus University of California, http://open.eucalyptus.com/
Santa Barbara

The National Center for http://sector.sourceforge.net/
Sector Data Mining (NCDM)
Thrift Facebook http://developers.facebook.c
om/thrift/ —
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Hadoop ?

Hadoop is a software platform that lets one easily
write and run applications that process vast amounts
of data

7
NLCHL "/



 Hadoop Hadoop

« MJavafF &

« p o ficRE

« ++ B & 8L

 Petabyte & &3l &

* %4 Doug Cutting

* & Apache #c# & £ ¢ 2 top level project
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Lucene
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o A=k Googlew® 2
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« Google File System
« SOSP 2003 : “The Google File System”

« OSDI 2004 : “MapReduce : Simplifed Data
Processing on Large Cluster”

« OSDI 2006 : “Bigtable: A Distributed Storage
System for Structured Data”
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i | A2 2004~

___________

« Dong Cutting B 45~ %5 #h < K7 i
« Added DFS & MapReduce implement to
Nutch

e Nutch 0.85%2_ {4 » Hadoop = j& = 78 F
« Yahoo *+2006# % * Dong Cutting e 3 &
E,%‘i R %
— Team member = 14 (engineers, clusters, users,
etc. )

» 2009 # g% 3| Cloudera L)
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BT . g = * Hadoop

-

* Yahoo & & = ¥4 7
 IBM ¥ Google 2~ E R &L Z iz na B 0 %
« Hadoop on Amazon Ec2/S3
* More::-:
n AQ.com n [BM n Powerset
» ADSDAQ by Contextweb s ImageShack s The New York Times
s EHarmony s IS s Rackspace
s Facebook s Joost s Veoh
s Fox Interactive Media s Last.fm s Metaweb
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Hadoop*tyahoo #3328 & 1535

________

7 #4542 © Yahoo! Launches World’ s Largest Hadoop
Production Application
T p # - February 19, 2008

Number of links between

pages in the index roughly 1 trillion links

Size of output over 399 T8,
P compressed!
Number of cores used to over 10,000

run single Map-Reduce job

Raw disk used in the

production cluster over 5 Petabytes
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Hadoop*yahoo:#s

* %2 : Scaling Hadoop to 4000 nodes at Yahoo!
L Hp @ September 30, 2008

£ -7

Total Nodes 4000
Total cores 30000
Data 16PB

500-node cluster

4000-node cluster

write read write read
number of files 990 990 14,000 14,000
file size (MB) 320 320 360 360
total MB processes | 316,800 |316,800 |5,040,000 |5,040,000
tasks per node 2 2 4 4
avg. throughput (MB/s) | 5.8 18 40 66 N§HE537
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| Develop Group Google Apache i
i Sponsor Google Yahoo, Amazon
i Algorithm Method MapReduce Hadoop i
i Resource open document open source i
| File System i
: GFS HDFS !
| (MapReduce) :
i Storage System (for big-table Hbase i
: structure data) i
' Search Engine Google nutch i
| OS , Linux  Linux/GPL _I'b?
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& > |
v gF :
« Job « Namenode
— EFx — e gk
« Task » Datanode
B N 1 2 - P& gk
« JobTracker « Namespace
- A K - IR
« TaskTracker  Replication
— 1 fEenf 7 — B A
« Client * Blocks
— FAREIRPE — F% T H (64M)
« Map « Metadata
— ¥ — R

e Reduce
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Jobtracker
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Building Hadoop

: Hadoop
Camenode -2 - ettt

|
JobTracker
I |
L
I |
I I
Java N Java

Java

Linuux Linuux N Linuux
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_______________________________________________

Submit Job

CEOT

Get Block
Locations

N
{JobTracker}
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> HTTP Monitoring Ul
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Outline

HDFS sz & 9

HDFS s34 %

HDFS &% 4. 2

DFS :#@ ¥ 3 34 9

ADFS 4eife i | H 7 fedd g 7
DFS 7 3¢ 7
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HDFS ?

» Hadoop Distributed File System
— Hadoop: p ¢ #x#8 % % > 5 7 Googlesn
MapReduce 7
— HDFS: Hadoop & % # g % % 3h
» 7 % 1 Google File System
— GFS4_- 'E-‘ VIRNE IS sVAE T Al 1= SR AL 2

gL R TR A
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A

— & R Rt m@t‘rﬁ% &"‘ PR F&
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-
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Metadata (Name, replicas, ...):

/home/foo/data, 3, ...

Blockops
Read Datanodes Datanodes
=l (| i i
Replication
= Blocks
J
h ~ \/ Y
Rack 1 Write Rack 2
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HDFS i& i®

Namenode (the master)
WABRIE - Blr&, Jd v REblockie =
[ name:/users/joeYahoo/myFile - copies:2, blocks:{1,3} }

name:/users/bobYahoo/someData.gzip, copies:3, blocks:{2,4,5}

.-V

Metadaga,.~-"'
/o Datanodes (the slaves)
2
1 1 4 2 5
2
3
3 4 <
5 5

10
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HDFES i& i1

SR R ﬁﬁ"m"i—v
?ff R "”Lﬂ‘!;/_}. %’{ijgﬁ\%] ;I"jf ﬁ}\f%
F Bk L AR ( 'Ei‘% fv B O~ AT FLER )

Namenode JobTracker
filel (1,3) Map tasks TaskTracker
file2 (2,4,5) Reduce tasks .

ask for task

Block 1
i 2 |
> 1|4 2 5
AN
3 |
3 4 . 4 1
5 5




- TR
— checked with CRC32
— F R AP e R
» Heartbeat
— Datanode #_#f = Namenode:% heartbeat
» Metadata
— FSImage ~ Editlog 5 +2 < 2 % 4% %2 P &
.

— % i>%% 0 % NameNodesg#H-v 12 &

2 7~
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hadoop fs [-fs <local | file system URI>] [-conf <configuration file>]
[-D <property=value>] [-ls <path>] [-lsr <path>] [-du <path>]
[-dus <path>] [-mv <src> <dst>] [-cp <src> <dst>] [-rm <src>]
[-rmr <src>] [-put <localsrc> <dst>] [-copyFromLocal <localsrc> <dst>]
[-moveFromLocal <localsrc> <dst>] [-get <src> <localdst>]
[-getmerge <src> <localdst> [addnl]] [-cat <src>]

[-copyTolLocal <src><localdst>] [-moveToLocal <src> <localdst>]
[-mkdir <path>] [-report] [-setrep [-R] [-w] <rep> <path/file>]
[-touchz <path>] [-test -[ezd] <path>] [-stat [format] <path>]
[-tail [-f] <path>] [-text <path>]

[-chmod [-R] <MODE[,MODE]... | OCTALMODE> PATH...]

[-chown [-R] [OWNER][:[GROUP]] PATH...]

[-chgrp [-R] GROUP PATH...]
[-help [cmd]]
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Hadoop Package Topology

bin / % 7 H ¢ 4o start-all.sh ~ stop-all.sh ~ hadoop

conf / TR3K 9K TAE P & 1 R T IR B ¥ ¥ hadoop-env.sh ~ & 78 &
#c hadoop-site.conf ~ 1 Fmﬂb slaves o (7 f :TfL/T)

docs / Hadoop APl #2 3. < i+ ( html & PDF)

Fpeh g * ehwt e B E 0 4o o eclipsesd cu ‘B~ Streaming

contrib/ i,

(e]

lib / ® 2% hadoop & % 2 Y3 hadoop A2 *1 3 & 973 S5 B >
| 4o o jetty ~ kfs o iz o ;g sshadoop 3 7% 2 *~hadoop_home
src / Hadoop £/ 4545

build / B 2 Hadoop $midis el & o 7 45 e ant 423% £2 build.xml

77)

logs / TR PP AT D S (7 L i)



H

Z_4%  hadoop-env.sh

& T Linux % 3 {7 Hadoop =ik & 4~k
— export xxx=kkk

o #kkkiz B B ' » TIXXX & Hc ¥
— #string---

s LfF LW T Rfg T - Tk iTp R

# The java implementation to use. Required.

export JAVA HOME=/usr/lib/jvm/java-6-sun

export HADOOP_HOME=/opt/hadoop

export HADOOP_LOG _DIR=$HADOOP_ HOME/logs
export HADOOP_SLAVES=$HADOOP_HOME/conf/slaves

15
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K Z_A% * hadoop-site.xml (0.18)

<configuration>
<property>
<name> fs.default.name</name>
<value> hdfs://localhost:9000/</value>
<description> --- </description>
</property>
<property>
<name> mapred.job.tracker</name>
<value> localhost:9001</value>
<description>--- </description>
</property>
<property>
<name> hadoop.tmp.dir </name>

<value> /tmp/hadoop/hadoop-
${user.name} </value>

<description> </description>
</property>

<property>
<name> mapred.map.tasks</name>
<value> 1</value>

<description> define mapred.map tasks to
be number of slave hosts
</description>

</property>

<property>
<name> mapred.reduce.tasks</name>
<value> 1</value>

<description> define mapred.reduce tasks
to be number of slave hosts
</description>

</property>

<property>
<name> dfs.replication</name>
<value> 3</value>

</property>

</configuration>

—

7 19
NCHLC™Y



% A - hadoop-default.xml (0.18)

« Hadoop7g 3k %#k
— X thadoop.site.xmlzxk %—;m;—;ﬁ& €% LR
E7E
—§ F e S

http://hadoop.apache.org/core/docs/current/cluster setup.html#Con
figuring+the+Hadoop+Daemons

50
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— core-site.xml

hadoop-site.xml —— mapreduce-core.xml

— hdfs-site.xml

— src/core/core-default.xxml

hadoop-site.xml —— src/mapred/mapred-default.>uml

— src/hdfs/hdfs-default.xml

NEnc )



R A - core-site.xml (0.20)

<configuration>
<property>
<name> fs.default.name</name>
<value> hdfs://localhost:9000/</value>
<description> --- </description>
</property>
<property>
<name> hadoop.tmp.dir </name>

<value> /tmp/hadoop/hadoop-
${user.name} </value>

<description> ... </description>
</property>
<configuration>

¥ *m hadoop core %#x >
'3—9\% http://hadoop.apache.org/common/docs/current/core-default.ntmi

oy
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http://hadoop.apache.org/common/docs/current/core-default.html
http://hadoop.apache.org/common/docs/current/core-default.html
http://hadoop.apache.org/common/docs/current/core-default.html

R 4% ¢ mapreduce-site.xml (0.20)

<configuration> <property>

<property> <name> mapred.reduce.tasks</name>
<name> mapred.job.tracker</name> <value> 1</value>
<value> localhost:9001</value> <description> ... </description>
<description>... </description> </property>

</property> </configuration>

<property>

<name> mapred.map.tasks</name>

<value> 1</value>

<description> ... </description>
</property>

¥ *m hadoop mapreduce % # -
;%-2}\% http://hadoop.apache.org/common/docs/current/mapred-default.html

NEnc )



http://hadoop.apache.org/common/docs/current/mapred-default.html
http://hadoop.apache.org/common/docs/current/mapred-default.html
http://hadoop.apache.org/common/docs/current/mapred-default.html

R A% ¢ hdfs-site.xml (0.20)

<configuration>

<property>
<name> dfs.replication </name>
<value> 3</value>
<description>... </description>

</property>

<property>
<name> dfs.permissions </name>
<value> false </value>
<description> ... </description>
</property>

</configuration>

¥ *m hadoop hdfs % #« >
’3—9\5-53 http://hadoop.apache.org/common/docs/current/hdfs-default.html

NEnc )



http://hadoop.apache.org/common/docs/current/hdfs-default.html
http://hadoop.apache.org/common/docs/current/hdfs-default.html
http://hadoop.apache.org/common/docs/current/hdfs-default.html

R 24 - slaves

« % start-all.sh, stop-all.sh *

C I BT NS B G G B RS

datanode & tasktracker
¢« — {7— iBhostname & ip

192.168.1.1

192.168.1.100
Pcl01

Pcl52

85
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R T4 © masters

o ¥ start-*.sh, stop-*.sh *
« & A F_= secondary namenode

SRR

192.168.1.1

Pcl01

oy
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JAVA _HOME

JAVAZ 22 P &%
HADOOP % 4*
pisthA 2 P &F
HADOOP i p 4x
JobTracker

HADOOP HOME
HADOOP_CONF DIR

HADOOP LOG DIR

hadoop.tmp.dir

mapred.job.tracker
Namenode fs.default.name
TaskTracker (hostname)
Datanode (hostname)
% = Namenode (hostname)

7 H hadoop-
default.xml

EZ_im

hadoop-env.sh
hadoop-env.sh
hadoop-env.sh
hadoop-env.sh
hadoop-site.xml
hadoop-site.xml
hadoop-site.xml
slaves

slaves

masters

hadoop-site.xml



-4 Hadoop ¢ :}F,

° *}’é;\fb

— $ bin/hadoop , namenode , -format

* 24> (B SSH) .

— $ bin/start-all.sh

— $ bin/start-dfs.sh
— $ bin/start-mapred.sh

o Wz EE B P (F €538 SS

— $ bin/hadoop-daemon.sh
— $ bin/hadoop-daemon.sh
— $ bin/hadoop-daemon.sh
— $ bin/hadoop-daemon.sh
— $ bin/hadoop-daemon.sh

start/stop]
start/stop)]
start/stop]
start/stop]
start/stop

itk (B8 SSH)

— $ bin/stop-all.sh

— $ bin/stop-dfs.sh

— $ bin/stop-mapred.sh
H)

namenode
secondarynamenode

datanode
jobtracker

] tasktracker NEr%)



Lb

Hadoop =k it 228 & 35 £

« & * hadoop#h & % Yidp 4
— $ bin/hadoop , fs , —Instruction , ...

« & * hadoopi& & # it
— % bin/hadoop , jar , XXX.jar , Main_Function , ---

/_8\9.
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Hadoop # * %35 4

$ bin/hadoop 3 4 B L\ 53k, ...

fs

jar
archive
distcp
fsck
job
version

-
o
*
wn
\‘f)\“\
EiS j:g

hadoop,fs,—put,in,input

hadoop ,jar ,example.jar,wc,in out
hadoop ,archive foo.har /dir
AJuser/hadoop

hadoop ,distcp ,hdfs://nn1:9000/aa
Ahdfs://nn2:9000/aa

hadoop ,fsck,/aa,-files ,-blocks
A-locations

hadoop, job ,—kill ,joblD

hadoop ,version

o'



Hadoop & 2Hdp 4

$ bin/hadoop \3p £ A L\ 58k, ...

balancer T frhdfs % ;\‘. £ hadoop ,balancer
dfsadmin Aeif ~ % »f;%  hadoop,dfsadmin,—setQuota,3
e ? 0 ﬁ 355? e AJuserl/

namenode g, %g_ & 'EI_‘!:,;EEP 1F hadoop ,namenode ,-format

$ bin/hadoop 35 4
datanode S S hadoop datanode
jobtracker =V R f A ,»\—*Fz hadoop, jobtracker

E
!

tasktracker I 2] hadoop tasktracker
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Map Reduce 4=/

 Functional Programming : Map Reduce

—map( )

11,2341 - (*2)->[2,4,6,8]
— reduce(...):

11,2,3,4] - (sum) -> 10

7 &2 (Algorithms)
— Divide and Conquer
— S 2
o BAR K AMERE RN AR B
Ay iE

oy
NCHC®)



Hadoop MapReduce z_

Hadoop Map/Reduce&_— i % >+ & * enfic gL
o MMapReduce iz A # Rt 2T 0 iy 5938
Thd P+ LPCores < Flg B > T

—

- BT R F S T FAID P s R
o

8
NEHC)



Hadoop-MapReduce i it/ 2

_________________________________

input output
HDFS / map <: __“““__“““““““"“““"“1: HDFS
' A » reduce »  part0
map | D G
T " partl
map < |
JobTrackerj? JobTracker:% #ic JobTracker -+ JobTracker reduce = {$ id
NameNode B~ i TaskTracker % R EEHEE i FrJobTracker
FEREFEYE D TMap:Z & » & s AFE T E & TaskTracker 22 Namenode

blocks EAR N eriTaskTracker3 iTreduce ™A 4 output



MapReduce £2

Input
Map
Output

Select Key

Input
Reduce
Output

<Key, Value>

Row Data
keyl val
Key2 val
eyl val

val | val
keyl val

key | values

Map

Reduce

97
NCHCY)



MapReduce R} j#

Intermediate | kl:v kl:v k2:v

Output




MapReduce in Parallel

: Map Task 1 | : Map Task 2 | : 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

r——— — —_—

Sort and Group
kd v v v

M@

Reduce Task 1

Sort and Group
klwvwvvy [ k3wvy

22




>

= |

lam a tiger, you are also a a2
tiger also,1
11 a2 am,1
map am.1 a1 also,1 are, 1
a,l al reduce )| @m.1 1
also,1 el | tiger.2
tiger,1 am,1 °
you,1 are,1 you,1
map ’ X
are,1 1
tiger,1 [, 1
tiger,1 tiger,2
also,1 you,1l reduce)| you,1
map a, 1 o
tiger,1

JobTracker-iE 1 = #  Mapis &k i¢ - hadoopi& = = JobTracker{ i = i ~@°
Tracker xmap PR RIS PR TaskTracker fzreduce



Hadoopig # *t..

C A RETH B
. 7§72

Text tokenization

Indexing and Search

Data mining

machine learning

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

« http://wiki.apache.org/hadoop/PoweredBy

NERE)


http://www.dbms2.com/2008/08/26/known-applications-of-mapreduce/
http://www.dbms2.com/2008/08/26/known-applications-of-mapreduce/
http://www.dbms2.com/2008/08/26/known-applications-of-mapreduce/
http://www.dbms2.com/2008/08/26/known-applications-of-mapreduce/
http://www.dbms2.com/2008/08/26/known-applications-of-mapreduce/
http://www.dbms2.com/2008/08/26/known-applications-of-mapreduce/
http://www.dbms2.com/2008/08/26/known-applications-of-mapreduce/
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 N@'
behavioral analvsis



http://www.adobe.com/
http://www.contextweb.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,

— generate top wordcloud, and analyze all of our logs

NERE)


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

Hadoop Applications (3)

DropFire

— generate 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 2° a2
Hosting Habitat

— B~{# #7173 clientsegic 48 7 3
— 4534 Geclients & % A A T 3Tendc

NEHEY)


http://www.dropfire.com/
http://www.facebook.com/
http://freestylers.jp/
http://www.hostinghabitat.com/

Hadoop Applications (4)

IBM

— Blue Cloud Computing Clusters

ICCS

— * Hadoop and Nutch to crawl Blog posts # 4 47 2

11T, Hyderabad

— We use hadoop 3 3% # % £2 3% B~

Journey Dynamics

— * Hadoop MapReduce % +7 billions of lines of GPS data & # 24 < i §&
RE M.

Krugle

— * Hadoop and Nutch # # J 4575 465 51 &

NEHE)


http://www.ibm.com/
http://www-03.ibm.com/press/us/en/pressrelease/22613.wss
http://www.iccs.informatics.ed.ac.uk/
http://search.iiit.ac.in/
http://www.journeydynamics.com/
http://wiki.apache.org/hadoop/MapReduce
http://krugle.com/

Hadoop Applications (5)

SEDNS - Security Enhanced DNS Group

— fc 8 >+ R IDNS R RRAIGN E.

Technical analysis and Stock Research

- ATREFR

University of Maryland

— * Hadoop # = machine translation, language modeling, bioinformatics,
email analysis, and image processing 4p i #2 3

University of Nebraska Lincoln, Research Computing

Facility

— # Hadoop#4 £ 200TB HCMS 5 5 4 +4

- ;']’sf;‘%'}ﬁ'}—? % B (CMS > Compact Muon Solenoid) 5 3L &M+ %

e HCERN % 3]5 & $H B3+ 1605 <0 ¥ 2ot GRIF Y o B o



http://wwwse.inf.tu-dresden.de/SEDNS/SEDNS_home.html
http://www.thestocksprofit.com/
http://www.umiacs.umd.edu/~jimmylin/cloud-computing/index.html
http://t2.unl.edu/
http://t2.unl.edu/
http://zh.wikipedia.org/zh-tw/%E7%91%9E%E5%A3%AB
http://zh.wikipedia.org/zh-tw/CERN
http://zh.wikipedia.org/zh-tw/%E5%A4%A7%E5%9E%8B%E5%BC%B7%E5%AD%90%E5%B0%8D%E6%92%9E%E5%99%A8
http://zh.wikipedia.org/w/index.php?title=%E7%B2%92%E5%AD%90%E5%81%B5%E6%B8%AC%E5%99%A8&action=edit&redlink=1

Hadoop Applications (6)

PARC

— Used Hadoop to analyze Wikipedia conflicts
Search Wikia

— A project to help develop open source social search tools

Yahoo!

— Used to support research for Ad Systems and Web Search
— & * Hadoop 5 &2 T2 1% p K #0112 o9 b e %

AR

- WA A RS ELRGARET MR

NEHE)


http://parc.com/
http://alpha.search.wikia.com/
http://alpha.search.wikia.com/
http://www.yahoo.com/
http://www.yahoo.com/
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Outline
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— Hadoop ¢ Hello World => Word Count

— & pF5<=>Word Count 2

SN

—
_ # L

-—

NEHE)



258 2L A~

=% Program Prototype (v 0.18)

b e - -

Reduce
[

=
1

Class MR{
Class Mapper ---{ Map 42 3% 78 :
} L MEpPaEsg Ay ;
Class Reducer ««-§ =~~~ s .
1 { Reduce #2 ;%75 ;
main(){

= (Pl

1}

JobConf conf = new JobConf( MR.class );

conf.setMapperClass(Mapper.class);
conf.setReduceClass(Reducer.class);

FilelInputFormat.setInputPaths(conf, new Path(args[0]));
FileOutputFormat.setOutputPath(conf, new Path(args[1]));

H 8 ok 2Bz ;N AE

JobClient.runJob(conf);

NERE')



= Class Mapper

b e - -

1 class MyMap extends MapReduceBase

. INPUT INPUT OUTPUT OUTPUT
implements Mapper < ‘wey . valE » KkEY 0 | VALUE
2 {
3 |/ = s
. . INPUT INPUT
4 public void map ( key key, wvaLue Vvalue,
OUTPUT OUTPUT
OutputCollector< EY . VALUE > output,
Reporter reporter) throws IOException
0 {
6 [ Tk TESRGRE o A =1 SR T
7 output.collect( NewKey, NewValue);
8 }
9}

NEHEY



ek Class Reducer

b e - -

1 class I\/IyRed extends MapReduceBase

implements Reducer < ey’ | vawe - Kkev o . valuE | >

2 |

3 /I = IEvagvig

4 public void reduce ( e key, Iterator< s > values,
OutputCollector< ~ °VEFT 0SS > output,
Reporter reporter) throws IOException

0 {

6 /1 b 3B Bl = A N e Ty

I output.collect( NewKey, NewValue);

8 }

9 1

NEnED



b e - -

: Class Combiner

ip T~ Bcombiner > T § fg%é%’%t’ & i A% e
WOEERE EqF B

Mapper 3| Reducerﬁw; ﬁig:];&l_ o

— 51 % Reducer

— JobConf.setCombinerClass(Class)

A 1 C 1
B 1 B 1
A 1 C 1 A 1 B 1
B | 1 B | 1 Combiner Combiner
A 2 B 2
A 1 B 1
B 1 C 1
Sort & Shuffle

Sort & Shuffle

7~ .33
1|{[B]1f1]1 1 13
= Al2! [Bl12| [cl1| NEHL



#: - Word Count Sample (1)

1 class Map Class extends MapReduceBase implements
Mapper<LongWritable, Text, Text, IntWritable> {

2 private final static IntWritable one = new IntWritable(1);
3 private Text word = new Text();
4 public void map( LongWritable key, Text value,

OutputCollector<Text, IntWritable> output, Reporter
reporter) throws IOException {
String line = ((Text) value).toString();
StringTokenizer itr = new StringTok-enizer(Iine);
while (itr.hasMoreTokens()) {
word.set(itr.nextToken());
output.collect(word, one);

©O© 00 N O O

Input

1 L/ key <word,one>
/user/hadooper/inplt/a.txt

<no,1l>

...................... 9 no 9 neWS ) iS ) a 9 Ood 9 neWS
..................... //7,‘\ x For A g KA <news, 1>

<is, 1>

..................... AN itr || itr itr | itr itr itr | | itr <a 1>
\ \ <good, 1> Z/’

line < news, 1>




Word Count Sample (2)

1 class ReduceClass extends MapReduceBase implements Reducer< Text,
IntWritable, Text, IntWritable> {

wWnN

IntWritable SumValue = new IntWritable();
public void reduce( Text key, Iterator<IntWritable> values,

OutputCollector<Text, IntWritable> output, Reporter reporter)
throws IOException {

coO~NO O b

1}

< key, value >

<a,l>

<good, 1>

<is,1>

<news, 1->1>

int sum = O;
while (values.hasNext())

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

News
<key,SunValue>

1 = 1 < news, 2> ‘

NEnE')




b e - -

Class WordCount{
main()
JobConf conf = new JobConf(WordCount.class);

/] set path

FilelnputFormat.setinputPaths(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);
/l run
JobClient.runJob(conf);

1

NERE')



B % o Yo R T

— Javac , -classpath , hadoop-*-core.jar , -d , MyJava ,
MyCode.java
2. FE

— Jar ,-cvf , MyJar.jar , -C , MyJava , .
3. {7
—  bin/hadoop , jar , MyJar.jar , MyCode , HDFS_Input/
+ HDFS_Output/

. #7 A ey 7 B 4 5 Hadoop_Home - Lzt v 24 F|HDFS } ehinput B 4+

. /MyJava = %S #2545 P & - ./input; ./ouput = hdfseig :117.
L L et s s fig AP & NCH
* Myjar. jar = 5 1 % 34 ] a



<%, WordCountl 3% (1)

cd SHADOOP_HOME
bin/hadoop dfs -mkdir input

1
2.
3. echo "l like NCHC Cloud Course." > inputwc/inputl
4

echo "I like nchc Cloud Course, and we enjoy this
crouse." > inputwc/input2

5. bin/hadoop dfs -put inputwc inputwc
6. bln/hadoopdfs Is mput

2 -la 1nput

Fo nu1 2 lTwm

-IW-r--r- Lf T TOnp 2B 2009-0%-22 12:15 fugerfwane/input/inputl
STW-t--T-- 3 ST ronp 52 2009-03% H 12:15 fuzerfwanefinpot/input?
wanedvFro:/opt/hadoopt

NERE')



-

- s e e e o S S S S S B B S B S S B B S B S S S B S B B B B B B B B S e e S B e B e e e e .

1. %$EWordCount.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 MyJava
WordCount.java

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

- 97 B e 17 P 4% % Hadoop_Home ( #] 3 hadoop-*-core.jar )
- javac¥i#p¥ 2 & classpath, ®hadoop jarpE# #
- wordcount. jar = #E s %N 0 R TEFF 2 frclass name

- Hadoopit 73 E ¥ » X 3 input #& *x¥|hdfst s 12 i{ hadoop4 +7i&
£ 5 ## 4 (wordcount. jar) # @ >4 7 F* @nodeftic » 425\ eh

> 2 d javadZ N@)


http://trac.nchc.org.tw/cloud/attachment/wiki/jazz/Hadoop_Lab6/WordCount.java?format=raw

il
#

‘% WordCountl FO3 (1)

vane@yPro: fopt/hadoopd mkdir Mvlava

yaneldvFro:/opt/hadoopE javac -claszpath hadoop-*-core.jar -d Mvlawa WordCount.jawva
yane@dvFro:/opt/hadoopd jar -cwf wordcount.jar -C Hylawva .

i panifest

Fhiz D WordCount.class {aa—ISIEJiE%—T4D)fEE%E 51%)

%ﬁiE'Zerdﬂount$Eeduce.class (EE=15910  E=nd2 [ [BE&GE 59%)

FiE D WordCountIMap.clazs (8=1918( ==795"( BE&E 58%)

vane@vPro: fopt/hadoop® bin/hadoop jar wordcount.jar WordCount input! output!
D9/0%3722 11:39:01 WARN mapred.Jobllient: Uze GenericOptionzParser for parzing the argu
mentz. Applications sheould implement Tool for the zame.

O9/0%3722 11:39:01 TNFD mapred.FilelnpotFormat: Total input paths to procezs @ |

O9/0%722 11:39:01 TNFD mapred FilelnpotFormat: Total input paths to procezz @ |
090522 11:39:02 TNFD mapred._ JobClient: RBunning job: job 200903201526 0007
D9/03/22 11:39:02 THFD mapred.JobClient: map 0% reduce 0%

09/03/22 11:39:08 IHFD mapred.JobClient: map 100% reduce 0%

090522 11:39:15 THNFD mapred._ JobClient: Job complete: job 200903201526 0007
090522 11:39:15 THNFD mapred._ JobClient: Counterz: 16

09/0%/22 11:39:15 TNFD mapred.JobClient: File Svatens

09/0%/22 11:39:15 TNFD mapred.JobClient: HDFS bytezs read=%20950

09/0%/22 11:39:15 TNFD mapred.JobClient: HDFS bytes written=130568
09/0%/22 11:39:15 TNFD mapred.JobClient: Local bytez read=168448
09/0%/22 11:39:15 TNFD mapred.JobClient: Local bytez written=336932
09/03/22 %{:39:15 INFO mapred.Jobllient: Job Counters

U89/ 03722 :29: 15 INFO JobClient:

Lannched redoce ftasks=l

mapred.
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<w,  WordCount i ix

b e - -

« WordCount2

http://trac.nchc.org.tw/cloud/attachment/wiki/jazz/Hadoop_Lab6/WordCount2.java?format=raw
* Py

— A REEEEL

— A ? U !
« 3% (& 5 WordCount 7%k 35t )
echo "\." >pattern.txt && echo "\," >>pattern.txt
bin/hadoop dfs -put pattern.txt ./

mkdir MyJava2

Javac -classpath hadoop-*-core.jar -d MyJava2
WordCount2.java

5. Jar -cvf wordcount2.jar -C MyJavaz2 .

B W e

NEE?)



Lubdt 2 PR B

— bin/hadoop jar wordcount2.jar WordCount2 input
output2 -skip pattern.txt dfs -cat output2/part-00000

W&ue@vPrOZfOthhadoop$ binfhadoop dfs -cat OUtD“tEfDﬂrt-DUODU
Cloud 2

20D

1
1
1
1
1
1
1

NEE?)



— bin/hadoop jar wordcount2.jar WordCount?2 -
Dwordcount.case.sensitive=false input output3 -skip
pattern.txt

wanedvPro:
and
clond

NERE?)



AR Tool

o 2 Hadoop ¢ 4 34 {7 eniE 78
-conf <configuration file>
-D <property=value>
-fs <local|namenode:port>
-jt <local|jobtracker:port>

e FiE A G 2 d 2N EIE

— ToolRunner.run(Tool, String[])

NERE?)



DistributedCache
c KREHFTFRFIIPM R FHE
M S Sy SR RPN 1| A L Y g A
%
— 4epattern.txt4y

 DistributedCache.addCacheFile(URI,conf)
— URI=hdfs://host:port/FilePath

NERE?)



_____ >+ Options without Java

« k& 7RHadoopi= &_* Javag§ 1T » (T
Map/Reduce & * #2 & B 7 — T & * Java
« Hadoop Streaming
_3:&{—? TE 1 & > @F % Jﬁ? rr H o Z
(4= : PHP) % * F|Hadoop: mapperr
reducer

« Hadoop Pipes : C++ API

NERE?)
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What i1s Nutch
Why Nutch
Nutch’s Details

Let’s go

Outline

NERE?)



What's Nutch

 Nutch#_— B open source » 2 Java® % #a
E R S 0 TR ER P L dER
SO ch 3R B o

« §]% Lucene 7 &3\ B

* 7% #*tHadoop2

NEHEY)



Nutch’s goals

Q%Eﬁﬁﬁw
fi_@f'ﬁyp'l— 4:’7\‘,;77 ’7'—2

NEREY)



Why Nutch ?

& P
— Opensource > F 3 7 *& &

LS NRERY A AL S

— ¥ 25 LA K p & ghdatamining 1 B

NEHEY)



Who use Nutch

Public search engines using Nutch

Flease sort by name alphabetically

+

@ AslkAboutOil is awertical search portal for the petroleum indust

@ Baynote provides free hosted MNutch search for businesses.

& EeThere BEeSguare is an Event Search Engine for the San Fre
category and get details about events in 4 different wiews.

@ Bigsearch.ca uses nutch open source software to deliver its se

@ BEusyTonight Search for any event in the United States, by ke
from original source Web sites.

@ Central BEudapest Search is a search engine for English langu:
events.

@ Circuit Scoutis a search engine for electrical circuits.

@ Comtec Search is a search engine for Uk Tour Operator FPack

@ Coder-Suche de searchs for coding stuff like apis, documenta
english.

& Comell University Library is collaborating with the research grc
pages based on Mutch. The nutch-based search engine is near tl

@ Cregtive Comimons is a search engine for creative commons |

& Dadi260 Usee nutch search engine for providing search of Ch

@ Ecolhub Web Search an E. coli specific search endine based
therety reducing the numiber of spurious hits. Searches can be o
More resources getting added.

@ Epivista is a search engine of epilepsy related web sites.

@ croscanner is a search engine for german adult stuff. YWwWatching
NSFW)

.....MMaore
(http://wiki.apache.org/nutch/PublicServers)

krugle -+ ey

mutch] Al v [ Ay area ¥
Results
Code Searchfor nutch

Code Files 1-10 (out of about 1549 matching files)
Nutchjava | © | Creative Commons Tools | Apache-2.0

* @author Jeeaoute;rsocircme Charron

o

public interface Hutch {

public static final String ORIGINAL CHAR ENCODING =
"OriginalCharEncoding”;

Nutchjava | €| Huich | Apache-2.0

* @author Jeeaoute;rsocircme Charron

o

public interface Hutch {

public static final String ORIGINAL CHAR ENCODING =
"OriginalCharEncoding”;

NutchConfiguration,java | & | Nutch | Apache-2.0

J#% Utility to create Hadoop {Alink Configuration)s that include Wutch-specific
¥ resources. %/

public class HutchConfigquration {

private final static 3tring EEY = HutchConfiquration.class.getNaune();

private HutchConfiquration() {} // singleton

NutchJobjava | ©© | Nutch | Apache-2.0 | Show Clones
import org.apache.hadoop.mapred. JobConf;
J#% A {@link JobConf) for Hutch jobs. */
public class HutchJob extends JobConf {
public Hutchlob(Confiquration conf) {

super (conf, Hutchlob.class):



o =y,




1) # * 4 4:URL B @
2) #URL&+ » crawldb— "
1.) inject start urls

-1inject

3) ¥ crawldbi® = LB~
# H -—-generate g
4) HFIB o EBRE N

& fetch W (V\
B)* EEBFINE & FRL l -
s#tcrawlDB———updatedb :
6) £ 47 it 73~5eh 3
B OFIIE AR TR R

5.) update crawlDB with new extracted urls

content parser

fetch list fetched content

9) * 2T PRCEFTAF[EIT
10) #-% = Z3g& i 5 lucene 4 34




Plugin

12z conf/nutch-site.xml=plugin.includes/d 1+
o ANUICh# A7 fp 2 F FF - H 7 5y

- parse-xX" i Av > fET XX & R A e 4

- “protocol -xx” : 4c > gt TN R R e R

parse-text parse-msword protocol-file
parse-ext parse-msexcel protocol-ftp
parse-html parse-pdf protocol-http
parse-js parse-rss protocol-httpclient
parse-mp3 parse-00

parse-zip parse-swf

parse-rtf parse-mspowerpoint

7z 136)
N NLCHL3Y
http://wiki.apache.org/nutch/PluginCentral



International

G OPHHT AT E
the page header
— src/web/include/language/header.xml

the "about" page
— src/web/pages/lang/about.xml

the "search™ page

— src/web/pages/lang/search.xml
the "help" page

— src/web/pages/lang/help.xml

text for search results
— src/web/locale/org/nutch/jsp/search_lang.properties
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No ! Nutch

c LUFRTPBAET LFie o TR
e Jdrobots.txt?z web !
e robots.txt

User-agent: Nutch
Disallow: /
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Start

« 23 March 2009 - Apache Nutch 1.0
Released

L_et’s Go
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References..

« Nutch Website
— http://lucene.apache.org/nutch/

« Nutch wiki
— http://wiki.apache.org/nutch/

 Nutch API

— http://lucene.apache.org/nutch/apidocs-
1.0/index.html

NERE)
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http://lucene.apache.org/nutch/apidocs-1.0/index.html
http://lucene.apache.org/nutch/apidocs-1.0/index.html
http://lucene.apache.org/nutch/apidocs-1.0/index.html
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« ~10,000 machines running Hadoop in US

» The largest cluster is currently 2000 nodes

* Nearly 1 petabyte of user data (compressed, unreplicated)
* Running roughly 10,000 research jobs / week
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step 1. 3k T8 » £ B -
step 2. % #java /?
g
step 3. T 3% zxHadoop Q /
step 4.1 % Z_hadoop-env.sh ~
— export JAVA HOME=/usr/lib/jvm/java-6-sun
step 4.2 % Z_hadoop-site.xml
— 2k ¥_Namenode-> hdfs://localhost:9000
KE Jobtracker -> |ocalhost:9001
step 5.1 ¥ 3% i* HDFS
— bin/hadoop namenode -format
step 5.2 £z #» Hadoop
— bin/start-all.sh
step 6. == | ¥ HiF T A
— Job admin http://localhost:50030/ HDFS http://localhost:SOO?O/vﬂ,:-_\ )



http://localhost:50030/
http://localhost:50030/

Hadoop ¥ # 3% 8 7 & W

conf/
hadoop-site.xml:

fs.default.name ->

Node 1

/ Localhost \

hdfs://localhost:9000
mapred.job.tracker ->

localhost: 9001

Namenode

4

conf/slaves:

localhost

JobTracker

Datanode

Tasktracker

\

™ —
—
—_—
—
—
—

— L
- - 41!
-
—-—
—

localhost:50030 )

€7

3
/'_\.
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o stepl. kK ETE » A BRI
« step 2. ¥ #java
 step 3. T §*& K Hadoop
« step 4.1 3k Z_hadoop-env.sh
— export JAVA_HOME=/usr/lib/jvm/java-6-sun
» step 4.2 X %_hadoop-site.xml
— 2k Z_Namenode-> hdfs://x.x.x.1:9000
— 2k z_Jobtracker -> x.x.x.2:9001
« step 4.3 3k Z_slaves ##
» step 4.4 #-F B 0T oHadoop s - i ehfe B
e step5.1 £ ;% i* HDFS
— bin/hadoop namenode -format
» step 5.2 £z #+ Hadoop
— nodeN=#{ = : bin/start-dfs.sh ; nodelJ% = : bin/start-mapred.sh
o sStepb. 7= | & AEFIT KA
— Job admin http://x.x.x.2:50030/ HDFS http://x.x.x.1:50070/

Y,


http://x.x.x.2:50030/
http://x.x.x.1:50070/

Node 1
conf/
hadoop-site.xml: X.X.X.1

http://x.x.x.1:50070

fs.default.name -> ‘
hdfs://x.x.x.1:0000 ||| Namenode
mapred.job.tracker >
X.X.X.1:9001 ‘
| [JobTracker Node 2
OXXX2
conf/slaves: S I ol e B
X.XX.1 : Datanode Datanode | | ! _
xxx2 | ! ,67
: Tasktracker Tasktracker :Lg /
I \ / I~
' |

34 7 namenode -format Ngl:‘_\/
g2 gstart-all. sh


http://www.pc-magazin.de/common/images/firefox_ie_desktop/firefox_ie_desktop_800x600.jpg

conf/ Node 1 Node 2

hadoop-site.xmi:

P / X.X.X.1 \ / X.X.X.2 \ ht'[p://X.X.X.l:S(?
fs.default.name -> A B\
hdfs://x.x.x.1:9000 | | Namenode| || | &
mapred.job.tracker |-p /m
X.X.X.2:9001 ) --—" -

"[JobTracker http://x.x.x.2:50030
4
conf/slaves: S | — R i
ool : Datanode Datanode :g%
X.X.X.2 | I < .
| Tasktracker Tasktracker| | | = g L.
AN N oZ

T N |

34 7 namenode -format 347 start-mapred. sh Ng;\
¥ start-dfs. sh -—
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conf/

hadoop.site.xml:

o"%- 7'E

Node 1

fs-default.name -> >
hdfs://x.x.x.1:9000
mapred.job.tracker >

/ X.X.X.1 \

Namenode

X.X.X.1:9001 JobTracker I«
A ~
| Node 2
f/sl :

contislaves: 1 7y xx2 )
|

?(_'_)T:X'Z — Datanode

sl ) : Tasktracker
| NG -~/

-—
-—
)

Datanode

Tasktracker
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conf/
hadoop-site.xml:

mapred.job.tracker->
X.X.X.2:9001
fs.default.name ->
hdfs://x.x.x.1:9000

conf/slaves:

X.X.X.3
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PANTET <] A
What is Cluster Computing ?

How to deploy PC cluster ?
HPATLT 7

What is DRBL and Clonezilla ?

Can DRBL help to deploy Hadoop ?
PANTET

Live Demo of DRBL Live
and Clonezilla Live e )
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1) Mlzinzgz alouds,

YW padd to sl Scheduler -
Network File System /- 5=/

Fll2s VWi Comotiis g luds

v H Il I D Il D BNEEE NNy

Joo Wi,

OpenPBS

Fllz Snzirdng

LS
4
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\

''EE BEPE BEREE BTEE "RBRY

VIESSE I
MPICH
GCC

ANecollne Y,

SSHD NIS
GNU Libec

YP



] Process - OTlE
Arctijtectyre Aretijtectyre
N
] Systerr
Architectyre
- Netyrory - Syste-leyve
Acrctiiteetyre Miele]leyvzire
Cluster
- e Parallel Stizire Mernor
Computing  — _ i— - /
Cornputing; PrOLIELLInL
i Distributed Mernory
D2zl el OO AT
| Algorithuns
And | | Agolication-level
Applications Midelewzre Prograrritmnirgg

Ref: Cluster Computing in the Classroom: Topics, Guidelines, amd/H;\/
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. Hardware

- [Ethernet Speed / PC Density
- Power / Cooling / Heat

- Network and Storage Architecture
. Software

- Job Scheduler ( Cluster level )

- Account Management

- File Sharing / Package Management
. Limitation

- Shared Memory

- Global Memory Management il
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2. Cloning
19
IR

Elenlne

1. S=:iuo vz
Template

Elenlne

LONIEPI OYAANSLEY,

4. |i15:=1])
Job
Scheduler

S. Ul
Benchmark
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rlovw o daoloy 420000 plods

-rzl)_r_')_r_)_r_)

#4542 © Scaling Hadoop to 4000 nodes at Yahoo!
AL p # : September 30, 2008

Total Nodes E 4000 E

Total cores 30000

Data = | 16PB -

500-node cluster

4000-node cluster

write read Write read
number of files 990 990 14,000 14,000
file size (MB) 320 320 360 360
total MB processes | 316,800 |316,800 |5,040,000 |5,040,000
tasks per node 2 2 4 4
avg. throughput (MB/s) | 5.8 18 40 66

NEnc )
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. SSI ( Single System Image )

- Multiple PCs as Single Computing
Resources

- Image-based
. homogeneous
. ex. Systemimager, OSCAR, Kadeploy
- Package-based
. heterogeneous
. easy update and modify packages
. ex. FAl, DRBL
. Other deploy tools

_ Rocks : RPM only Nnr )



Comuziflson of Clisiar Dagloy Tools

Support Node Cluster
Database
Distribution | Diskless/ configuration = management
installation
Sysmless tools tools

Yes Yes No

DRBL ALL Package

Package
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SmartFrog %

* Make Hadoop deployment agile
*Integrate with dynamic cluster deployments

Source: Deploying hadoop with smartfrog
http://people.apache.org/~stevel/slides/deploying hadoop with smartfrog.pdf [LABS"")



http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf
http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf

SmartFrog - HPLabs' CM tool

- Language for describing systems to deploy
—everything tfrom datacentres to test cases

- Runtime to create components from the model

- Components have a litecycle
- LGPL Licensed, Java 5+

http://smartfrog.org/

Source: Deploying hadoop with smartfrog [LABS""]
http://fpeople.apache.org/~stevel/slides/deploying hadoop with smartfrog.pdf



http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf
http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf

Basic problem: deploying Hadoop

User Job Job Map Reduce Map
Map/ Job Tracker Task Task Task
Reduce -scheduler Tracker Tracker Tracker

Name Iode Data Node Data Node Data Node
HDFS -index
Hardware

+0S =l =21 == ==

one namenode, 1+ Job Tracker, many data nodes and task trackers

Source: Deploying hadoop with smartfrog (I.ABS"q
http://people.apache.org/~stevel/slides/deploying hadoop with smartfrog.pdf



http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf
http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf

I The hand-managed cluster

- Manual install onto machines

- SCP/FTP in Hadoop zip

- copy out hadoop-site.xml and other files
- edit /etc/hosts, /etc/rc5.d, SSH keys ...
- Installation scales O(N)

- Maintenance, debugging scales worse

Source: Deploying hadoop with smartfrog [LABS""]
http://people.apache.org/~stevel/slides/deploying hadoop with smartfrog.pdf



http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf
http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf

The locked-down cluster

- PXE Preboot of OS images

- RedHat Kickstart to serve up (see instalinux.com)
- Maybe: LDAP to manage state, or custom RPMs

Requires:

uniform images, central LDAP service, good ops
team, stable configurations, home-rolled RPMs

Source: Deploying hadoop with smartfrog (LABS""]
http://people.apache.org/~stevel/slides/deploying hadoop with smartfrog.pdf



http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf
http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf

CM-+tool managed cluster

Contiguration Management tools

- State Driven: observe system state, push it back into
the desired state

- Workflow: apply a sequence of operations to
change a machine's state

- Centralized: central DB in charge

- Decentralized: machines look after themselves

CM tools are the only way to manage big clusters

Source: Deploying hadoop with smartfrog [LABS“"]
http://people.apache.org/~stevel/slides/deploying hadoop with smartfrog.pdf



http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf
http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf

Model the system in
the SmartFrog language

TwoNodeHDFS extends OneNodeHDFS {

lTocalDataDir2 extends TempDirwithCleanup {

}

datanode2 extends datanode {
databDirectories [LAZY localbataDir2];
dfs.datanode.https.address "https://localhost:0";
}
}

Inheritance, cross-referencing, templating

Source: Deploying hadoop with smartfrog
http://people.apache.org/~stevel/slides/deploying hadoop with smartfrog.pdf



http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf
http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf

The runtime deploys the model

NameNodeHost

namenode: logDir:
NameNode TempDirWithCleanup

nameDir:
TempDirWithCleanup
dataDir:
TempDirWithCleanup
DataNodeHost2 DataNodeHost2
datanode1: datanode2:
DataNode DataNode
localDataDir: localDataDir2:
TempDirWithCleanup TempDirWithCleanup
Source: Deploying hadoop with smartfrog [LA BS"")
http://people.apache.org/~stevel/slides/deploying hadoop with smartfrog.pdf



http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf
http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf

I Steps to deployability

Configure Hadoop from an SmartFrog description
Write components for the Hadoop nodes
Write the functional tests

Add workflow components to work with the
filesystem; submit jobs

Get the tests to pass

Source: Deploying hadoop with smartfrog [LABS""]
http://people.apache.org/~stevel/slides/deploying hadoop with smartfrog.pdf



http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf
http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf
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. Diskless Remote Boot in Linux
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e MARPEY »FEEF
drbl-hadoop - # i * 4 3% HDFS *

svn co http://trac.nchc.org.tw/pub/grid/drbl-hadoop
. hadoop-register - ;i #:L2'ssh applet

svn co http://trac.nchc.org.tw/pub/cloud/hadoop-register

-' trac 2% trac

Integrated SCM & Project Management Integrated SCM & Project Management
I I
root / drbl-hadoop-0.1 root  hadoop-register |
Name * Name Size Rev Age Las
L./ Tl
-| drbl-hadoop b Jetc 188 4 weeks | wa
_| adduser.php 1.3ke 85 6 weeks | wa

Ao

) drbl-hadoop-mount-disk

-l check_activate_code.php 22k 85 6 weeks | wa




e b fiell IR AT A

- DRBL Server - 1 - (hadoop) ' *: « /homeZ#: /tftpboot= ¥ -
- DRBL Client - 19 - (hadoop101~hadoop119)

. i * Cloudera:-Debianz i*

. & * drbl-hadoop % Z_iZinit.d script X #2843t %
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Cluster Summary

Maps Reduces Total Submissions Nodes Map Task Capacity Reduce Task
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MapReduce ¢ i¢ * /var/lib/hadoop/cache/hadoop/mapred

NEnc )



Jzrs2 Yzine
Yao-Tsung YWang
jazz@nchc.org.tw

Powered by DRBL 7
-—



N EANN

DRBL-

b,
Powered by DRBL



Dol YW D)y or)

P ) g ! o -\ 1T 5 r) P -1 . =
1, Moogr Sapryare Wit Doy or)

http://free.nchc.org.tw/drbl-live/stable/

“a Doyillozid DS arlzicdog g Seplgs
http://classcloud.org/drbl-hadoop-live.sh

http://classcloud.org/drbl-hadoop-live-run.sh
SO DWRNEISIEDS
nizodl/elzisselotdiorg/drolnzidoo o


http://free.nchc.org.tw/drbl-live/stable/
http://free.nchc.org.tw/drbl-live/stable/
http://free.nchc.org.tw/drbl-live/stable/
http://free.nchc.org.tw/drbl-live/stable/
http://classcloud.org/drbl-hadoop-live.sh
http://classcloud.org/drbl-hadoop-live.sh
http://classcloud.org/drbl-hadoop-live.sh
http://classcloud.org/drbl-hadoop-live.sh
http://classcloud.org/drbl-hadoop-live.sh
http://classcloud.org/drbl-hadoop-live.sh
http://classcloud.org/drbl-hadoop-live-run.sh
http://classcloud.org/drbl-hadoop-live-run.sh
http://classcloud.org/drbl-hadoop-live-run.sh
http://classcloud.org/drbl-hadoop-live-run.sh
http://classcloud.org/drbl-hadoop-live-run.sh
http://classcloud.org/drbl-hadoop-live-run.sh
http://classcloud.org/drbl-hadoop-live-run.sh
http://classcloud.org/drbl-hadoop-live-run.sh

Jzrs2 Yzine
Yao-Tsung YWang
jazz@nchc.org.tw

Powered by DRBL - -
NCHLC




