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What is Fladoop ?

eooon o - software platform
thatvletssoneseasilawriterandisun
cpplicerone Hisl process vast
amounts of data.

4/—/% /— — r / g =z /:j a0 /,_j/ /< E jj/M 77 \/f
[ -~ JCCP = — o = hf =

ST ARG ETASL AR T
T ¢ <& map R reduce 1 it 07l S



EEeaIre

f rlz1eore
rlzidooy i2F Gk

iy Al
‘!fff—"

—
—
=
-
_

JJJ ot A

‘\" o |

4 £ Vast Amounts of Data
—#?Eﬁlpqlfr"/i,_ F"f'mnb

_ Tt 7

— Capability to STORE and PROCESS vast amounts of data
& & Cost Efficiency
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B R BN
— Based on large clusters built of commodity hardware
3z % Parallel Performance
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— With the help of HDFS, Hadoop have better performance
¥ % Robustness
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— Robustness to add and remove computing and storage
resource without shutdown entire system
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Doug Cutting Talks About The Founding Of Hadoop
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Doug Cutting Talks About The Founding Of Hadoop
http://www.youtube.com/watch?v=qxC4urJOchs


http://www.youtube.com/watch?v=qxC4urJOchs
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* Lucene
— http://lucene.apache.org/
— % Java K 3 enE ey ~ %7 5151 &FAPI
—a high-performance, fuII-featured text search
engine library written entirely in Java.
— 25l 3¢ gE - 3o RIEH gL B RERT
LR E

— Lucene create an inverse index of every word |
n different documents. It enhance performance
of text searching.


http://lucene.apache.org/

rlistory of rlzidooy L, 200%~2002,

rlidoon 2% Fad £ J e L 20094~400-)

e i
— http://nutch.apache.org/

—Nutch F_& 3B 3 R 4088 9T B 2 chge b iox 91
— Nutch is open source web-search software.
— 41 #* Lucene & ;% E B &%

— It builds on Lucene and Solr, adding web-
specifics, such as a crawler, a link-graph
database, parsers for HTML and other
document formats, etc.



http://nutch.apache.org/
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Nutch encounter storage issue GO Ug C

Google % — gk A X & Pz X B AEHIF
Google shared their design of web-search engine

— SOSP 2003 : “The Google File System”
— http://labs.google.com/papers/gfs.html

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

— http://labs.google.com/papers/mapreduce.html

— OSDI 2006 : “Bigtable: A Distributed Storage System for
Structured Data”

— http://labs.google.com/papers/bigtable-osdi06.pdf


http://labs.google.com/papers/gfs.html
http://labs.google.com/papers/mapreduce.html
http://labs.google.com/papers/bigtable-osdi06.pdf
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» Dong Cutting reference from Google's publication
 Added DFS & MapReduce implement to Nutch
» According to user feedback on the mail list of Nutch ....
« Hadoop became separated project since Nutch 0.8
* Nutch DFS — Hadoop Distributed File System (HDFS)

* Yahoo hire Dong Cutting to build a team of web search
engine at year 2000.

— Only 14 team members (engineers, clusters, users, etc.)
* Doung Cutting joined Cloudera at year 2009.

YaHoO! ‘cloudera
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* Yahoo is the key contributor currently.

« |IBM and Google teach Hadoop in universities ...

 http://www.google.com/intl/en/press/pressrel/20071008 _ibm_univ.html

« The New York Times used 100 Amazon EC2 instances and a
Hadoop application to process 4TB of raw image TIFF data (stored
iIn S3) into 11 million finished PDFs in the space of 24 hours at a
computation cost of about $240 (not including bandwidth)

— from http://en.wikipedia.org/wiki/Hadoop
 http://wiki.apache.org/hadoop/AmazonEC2
 http://wiki.apache.org/hadoop/PoweredBy

» ADcom = |BM » Powerset

s ADSDAQ by Contextweb s ImageShack s The New York Times
s EHarmony 5 [S| s Rackspace

s Facebook s Joost s Veoh

» Fox Interactive Media s Lastfm s Metaweb


http://www.google.com/intl/en/press/pressrel/20071008_ibm_univ.html
http://en.wikipedia.org/wiki/Hadoop
http://wiki.apache.org/hadoop/AmazonEC2
http://wiki.apache.org/hadoop/PoweredBy
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F{p ABH Hi &L B FEF (/D)
2006 Y H 188 47.9
2006 H H 500 42
2006 T —AH 20 1.8
2006 T—AH 100 3.3
2006 T —AH 500 5.2
2006 T—AH 900 7.8
2007 + H 20 1.2
2007 t H 100 1.3
2007 + H 500 2
2007 Tt A 900 2.5

Sort benchmark, every nodes with terabytes data.
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« Yahoo! Launches World's Largest Hadoop Production Application
http://developer.yahoo.net/blogs/hadoop/2008/02/yahoo-worlds-largest-production-hadoop.html

Number of links between

pages in the index roughly 1 trillion links

Size of output over 309 T5.
compressed!
Number of cores used to over 10,000

run single Map-Reduce job

Raw disk used in the

production cluster over 5 Petabytes



http://developer.yahoo.net/blogs/hadoop/2008/02/yahoo-worlds-largest-production-hadoop.html
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« Scaling Hadoop to 4000 nodes at Yahoo!
http://developer.yahoo.net/blogs/hadoop/2008/09/scaling_hadoop to 4000 nodes_a.html

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
avg. throughput (MB/s) | 5.8 18 40 66

12


http://developer.yahoo.net/blogs/hadoop/2008/09/scaling_hadoop_to_4000_nodes_a.html
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Search Jobs Browse Jobs Local Jobs Salaries  Employment Trends

©  Employment Trends /. _DE_I 7] E.)f_,f)ff)ff:’
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job search made simple Tip: You can compare trends by separating them with commas. -{—_

Job Trends for ¥en = Hyper-v = Hadoop . - -
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_f);uu Wi Tool
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Xen, Hyper-v, Hadoop Job Trends
This graph displays the percentage of jobs with your search terms anywhere in the job
listing. Since November 2008, the following has occurred:

e Xen jobs increased 141%

* Hyper-v jobs increased 551%

» Hadoop jobs did not change or there is no data available




Petabytes

Source:
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http://www.emc.com/collateral/analyst-reports/expanding-digital-ide-white-paper.pdf
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Information Versus Available Storage
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1908 1009 2000 2001 2002 2008 2004 2005 2006 2007 2008 2009 2010

Wikipedia
(10GB)
100% CAGR

World Wide Web

Annual Email
Traffic, no spam

(300PB+)

Internet Archive

(1PB+)

(1000PB-#)
2008, CAGR

200 of London’s
Traffic Cams

(8TB/day)

2004 Walmart
Transaction DB

UPMC Hospitals One Dz

Imaging Data
(500TB/yr)

Expe
ee 4PB)

(750GB)

Total digital data to be created this year 270,000PB (oo

Phillip B. Gibbons, Data-Intensive Computing Symposium


http://lib.stanford.edu/files/see_pasig_dic.pdf
http://lib.stanford.edu/files/see_pasig_dic.pdf
http://lib.stanford.edu/files/see_pasig_dic.pdf
http://lib.stanford.edu/files/see_pasig_dic.pdf
http://www.emc.com/collateral/analyst-reports/expanding-digital-idc-white-paper.pdf
http://www.emc.com/collateral/analyst-reports/expanding-digital-idc-white-paper.pdf
http://www.emc.com/collateral/analyst-reports/expanding-digital-idc-white-paper.pdf
http://www.emc.com/collateral/analyst-reports/expanding-digital-idc-white-paper.pdf
http://www.emc.com/collateral/analyst-reports/expanding-digital-idc-white-paper.pdf
http://www.emc.com/collateral/analyst-reports/expanding-digital-idc-white-paper.pdf

K@fﬁ( 5 F nf-}\H
Introduction to'Hadoop Termii

Jz122 Y/z100)
(20-TsUney Y/z1ny)
Jjazz@nche.oryg.tw




Tu/o 2y Zlamiznis of JJJ VAN ESYSTEN
O A N A \_, = =

2"] -
pix!

5 K - s
’ = }]- /,: a*’b SI = I’,r ['t- e e

17



Tzrminologizs of rlzidooo

s

rlidooy = 2 end SLiEg

Job e Namenode
— =Ei% - AR
Task e Datanode
1 iF 7okl & Bk
JobTracker  Namespace
— AR R - HERE
TaskTracker « Replication
— o] 3 fEerE f‘*}% — P~
Client e Blocks
— A E AR P — A E R H (64M)
Map e Metadata
Reduce

2R

1R



— e

Two L2y Hola2s of rlDFS
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"+ Master Node \ - \

\

* Worker Nodes
‘Manage NameSpace of | |
HDFS | « Perform operation of
* Control Permission of § Read and Write
Read and Write |
* Define the policy of |+ Execute the request
Replication | of Replication
* Audit and Record the g
| NameSpace | * Multiple Nodes :
K Single Point of Failure /i \ / / /
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JobTracker

/ Master Node

* Receive Jobs from
Hadoop Clients

* Assigned Tasks to
TaskTrackers

* Define Job Queuing
Policy, Priority and
Error Handling

* Single Point of Failure

v

TaskTracker

* Worker Nodes

* Excute Mapper and
Reducer Tasks

 Save Results and
report task status

* Multiple Nodes




master slave
task task
tracker tracker

MapReduce
layer

HDFS
layer

multi-node cluster

21
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Submit Job
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http://trac.nchc.org.tw/cloud
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