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Cloud computing hype spurs confusion, Gartner says
http: //www computerworld.com/s/article/print/9115904
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Information Versus Available Storage ZUU A AL AR=RIN OV E
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100% CAGR
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[ B Genome Data
8x Growth | 18 month

Annual Email Internet Archive p““m §

Traffic, no spam
(300PB+) RS ) (1000PB#)
200%, CAGR

Moore's Law
2x Growth | 18 months

200 of London’s 2004 Walmart
Traffic Cams Transaction DB

(8TB/day)

Xx Multiplier
l

UPMC Hospitals
Imaging Data
(5007TB/yr)

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

Phillip B. Gibbons, Data-Intensive Computing Symposium

Source: http://www.emc.com/collateral/analyst-reports/expanding-digital-idc-white-paper.pdf 11
Source: http://lib.stanford.edu/files/see pasig dic.pdf
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STUPID 1992 %

George (K& | TR ALK

W. Bush, ( "It's STILL the economy, stupid”)
The GOP’s
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- 2002 -F

PAUL BEGALA T iFK » 53k e3l : TRE | %42 54
AUTHOR OF IS OUR CHILDREN LEARNING? < "It's the data, stupid" >
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- 2007
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#t3ZEH (social computing)[EE 8 EFacebookEAMEAMTIEBREFEEIE, URATEENARERENEY
Z—, BIBM, WE(Microsoft) BAEX(Oracle) FAREEEEARENE L ZEMhEZE, EHER(Data
Warehouse)¥ & TeradataRIRETEEH ST, EMASEHXRENEANETE T, EFEEHEEAMNEH 1132
¥, 1 (socialization of data), UBEHESITHR, RSEFERFITALEBEIFEREA,

TeradataZEHBEREZTHMTEIEEDarryl D. McDonaldit25HEEBFRERSEHHF EHEREAELET, BRTE
MEESESH, SRUARMNEMANEHIE, WIRFID, SRERE., HRPE, NESHERES, SEHRSHE
FONTREANTGE, EFEETUREBEFEEZ, MBS EEFEEHENEHNEEREEEEaITNEHET
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McDonald®R, FacebookBrIiEEEEHEBSEEEAMAR, MiER(Tweeter)8 Xt FHB8,500FEAMEELE,
ErCEENEEBMARS S EEHBHEEREANEREETEEEN S, BENABEFESHBAEMEITE
F.

el 2l Teradata 2 MSEBHEEAEAEMNI 000ZRHEEERPETHH, BRSEHEEARNLAFETRE
ETMNESE, URSHEZ0FERLUTAERFEHARELSS, McDonaldsk, SEHMAREANETRE, LA
BRIt R RFAEEHEERE. THSENER,

SERR CRABEINAR THAEGERGSEHLEZML  (2010/10/27)
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* (Google shared their design of web-search engine
— SOSP 2003 :

— “The Google File System” GO Ugle

— 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
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Hlgjraala HBase, Hypertable.
A huge ey-value datasioge Cassandra, ....
Mapreduce Hadorop MapReduce AP
To parallsl piossss daz Sphere MapReduce AP, ...
Google File Sysiem Hadoop Distributed File System, (HDFS),
Ty store peiEyiss of de) Sector Distributed) File System

¥ % X F3& 3 % MapReduce APl T 1F :
http://trac.nchc.org. tw/grldllntertraCIW|k|%3Ajazz/09-O4-14%23MapReduce

HALBAF R G AAs R A&
> IBM GPFS - http://www-03.ibm.com/systems/software/gpfs/
> Lustre - http://www.lustre.org/
> Ceph - http://ceph.newdream.net/
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JEF 25 Application 2205, Nuleh, ICAS,
Soejal Compuling, Enferprize, ISV, SRIME, ...

Proyraiinlng Hadoop (MapReduce),

1, Meshu s, Wordlows, ... Sector/Sphere, AppScale
&ﬁll i}a Conitrol

e Ayt Openilebula, Encmaly,
Qo3 Neqoliation, Ddmission Contirol, A AR
Pricing, SLA Management, Metering... Bucalypius , OpenQRi, ...
E3e Virtualization Hem, VUM, VifualBoy,
L, VI management and Deployment: QEMU, OpenVZ, ...

% H

‘Infr Structure: Cornpute 'f;@é%a e, Network

25




http://hadoop.apache.org

Hadoop A& Apache Top Level % £ %
Hadoop is Apache Top Level Project
B AT £% 9% Yahoo! ¥ B ~ B4 $2:E A
Major sponsor is Yahoo!

£144 # & Doug Cutting * 5% Google Filesystem

Developed by Doug Cutting, Reference from Google Filesystem
YA Java B & > #4E HDFS $2 MapReduce API

Written by Java, it provides HDFS and MapReduce API

2006 1 F £ Yahoo M 3% R 75 F

Used in Yahoo since year 2006

Eth £ 7> ET18 8p B o Facebook, Last.fm,
It had been deploy to 4000+ nodes in Yahoo Joost, Twitter
i 32 Petabyte & &A= © are also powered

Design to process dataset in Petabyte by Hadoop
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http://sector.sourceforge.net/

HEBRETHRDFOABEHEERBEER -

Developed by National Center for Data Mining, USA

A CIC++ 73 #E » A E Hadoop £ 4F o

Written by C/C++, so performance is better than Hadoop

4t T340 Google File System $2 MapReduce ) # %]

Provide file system similar to Google File System and MapReduce API
A7 UDT =k 3 5 1h  RAwig TAH G s

Based on UDT which enhance the network performance

Open Cloud Testbed A # #5233k 3% » i F 4 MalStone zX A8 #F b2k 78

Open Cloud Consortium provide Open Cloud Testbed and develop
MalStone toolkit for benchmark

w »
National Center for Data Mining U I C ‘ﬂ ' Open Data Group
A University of lllinois at Chicago anen data httpdiwww.opendatagroup.com/
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it 1S Hadoop ¢
LHRE rladooo FEATE 2Y

zidooo o 2 software platform
iGN ClSaoRBaaSTIyaVIlresanaan
“oollezidlons itz process vast
amounts of data.

= 52 b g r"élﬂ Lz
)

fu,/wy Fe —1ENGA 47 Jf) = 5 }J}, B2 2 ik

W@ﬁ@%ﬁ%ﬂrf

’Z]J_—QJJ—_ 7"“[ f))-ﬂf" ’"I[Jlﬁg’ 7@% = rl’ébj ,_E% y 7z / £
L4Ti map % reduce ILiks7itLE W

c \\
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rlz1 000 FEE
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JobTracker

1

1

Namenode

Java

Linuux

_-[ Nodel T

Java Java
Linuux Linuux
'[ Node2 ]'""[ Node3 J"'g'l“




Fazilures of rlzidooo Lo

—_ & b 32 D 5 o
! - ; = J_ A A /.- e =
Z, /E- W etE BN Lf=F it =<2
J-J ;-l LJ \r)\r)p «{\(, —-,——‘ 4”/" I = .':J j ’I‘\l— ‘r,—( /{l e

# % Vast Amounts of Data

— ARG RE EA A

— Capability to STORE and PROCESS vast amounts of data.

& & Cost Efficiency

~ TUARALEE—& PCHIRZNEEREN

— Based on large clusters built of commodity hardware.

& # Parallel Performance

— EB RN R ARNF B 0 ABATE Prig o) & &

— With the help of HDFS, Hadoop have better performance.

T 5% Robustness

— F R B A SR 0 BRI B B RAT O AR ARG EH B R

— 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
clouderahadoop 9&7&

|

= iRERITRERHE

cT S CC) r

Doug Cutting Talks About The Founding Of Hadoop
http://www.youtube.com/watch?v=gqxC4urJOchs
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T R L, 2002~2002)

rlzaidoog & &G 8

o n o

* Lucene
— http://lucene.apache.org/
— A Java 3XETHE9 Sk a8 U R 5] 5] # API
—a high-performance, full-featured text search engine
library written entirely in Java.

— 2*? gl L P FFE—F » FHF R F AR E T KRR
54 %

— Lucene create an inverse index of every word in different
documents. It enhance performance of text searching.
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rlzidlooo G2 g3 o JE iR L, 2002~2002)

T e i
— http://nutch.apache.org/

— Nutch & A B 2R 46 25 BT B 25 04 #8355 48 5 5] %
— Nutch is open source web-search software.
— #] B Lucene & =\ & B2

— 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.




rlistory of rlzidooo 2.0 20024 ~ 3loyy
rlzidooy B iy JE R L, 20020 ~ Moyy
* Nutch & K& 2| 6% A K 2 4k BAT AR » AT F 3]
Google £ — &k o F 169 = R B 4EH AT -
* 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 2006.

— Only 14 team members (engineers, clusters, user
* Doung Cutting joined Cloudera at year 2009

r(
YAHOO! ‘rloudera

atc.)
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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
in 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/AmazonEC?2
* http://wiki.apache.org/hadoop/PoweredBy

» AD.com = [EM » Powerset

s ADSDAQ by Contextweb s ImageShack » The New York Times
s EHarmony n 5] s Rackspace

s Facebook 1 Joost s Veoh

» Fox Interactive Media s Lastfm » Metaweb 7
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* February 19, 2008

* 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 320 ',
P compressed!
Number of cores used to over 10,000

run single Map-Reduce job

Raw disk used in the

production cluster over 5 Pelabytes




rl=] rJoop 1) orodiectlon £ s

* September 30, 2008

ELESE A rlacdooy B

* 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 -+ =
avg. throughput (MB/s) | 5.8 18 40 66
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Crawlzilla ?

y 3@%?%/5«%%6 AL 5] &

El by 3K 7Y

— z‘@i@ ;’:'ﬂﬁﬁﬁ
— PRI A FH ARSI
o W
— G RAEE AT

o 2 E 3k
F S @ http://crawlzilla.info/

A

— =3 . http://sf.net/p/crawlzilla

| sourceforge |

crawlzilla

L4 HOME swiki ¥ pownLoaps O piscussion [ svn o (¥ LNk

(I

crawlzilla

Crawlzillais acluster-based search engine depleyment tools. It helps user to build search enginein your cluster, and offers management
mechanism (such as: cluster management, crawlmanagement, index pool management...).

Documents:

Whatis Crawzilla
Installation
Usage
Disscusion

Bug report

Download:

‘ﬁ’h crawlzi”a Search projects

VI gamwemsamestri-ansmmms

Project Home Wiki Issues Source Administer
Summary | Updates | People
Tip: Project owners, see our Getting Started guide for steps to configure your project hide

Crawlzilla SR TS5 %A B HEE Starthis project

Activity: «1l High
Code license:
Apache License 20

Labels:
Nutch, SearchEngine, Hadoop,
CloudComputing, crawlzilla

External links:
TF#iCrawlzillagLse

Visit The English Version ;?:S:‘: foads
[ Crawizilla f&1]
Owners:
Crawlzilla 2~ "SRRI PRMAEMTH | o TSERE - praucl320 ol ey S unia
pdf - word UL - IR EOERRNEER - FRTREN - 57EEN) - IRENLBEHEE Committers:

EHERNEBHCEBIHNSSE- rider.tu, jazzwang.tw

Z1ES Crawlzilla 5 EHT—RAHENE - S0ETETRRINRELTEE (N8l - HaliRiEEE) - People details »
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http://code.google.com/p/crawlzilla/
http://sf.net/p/crawlzilla

R FHEN
3 F o) FR )

Crawlzilla @

c RAE SR FI ERik s RTH
BBy KOl 0 A9 F N IR ARG 0 B

s RV EE S RLBYYNE S R E
2

« 5 B EAR e I AE (
doc, ppt, pdf... ) ~ ABIE L 3|59
B4 48 35 B 3
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Crawlzilla !

; 4 ™ User
Admin T

Crawl-iZ i &E 53

CraalsllaEB N E

b - CrawNGERE =

HEE 08

FIIEERME

arewile

i S MEER AR (AT 2547) -

1B% . Kk

MEERFREERRAE ¢ |4 ¥ LA | | | &S B )R] Fod | P L0 | SO0 | | 0 5 ) 5 S ) A 2 | |
{ R ATARPER
» sEzE Option) ) BESBERNENCY |
eioeel Cumier b High Brrrmired i) J'.'Twﬁ:ﬂ]?
I | iy
iEH =&8
~ AR

=3 | EETE Cnar_3

BT ITEEAE R ¢ hor ninMDB/MNarl_3/findex '%h
HBSIZELRE - OK @mml‘llﬂ]-m

MSETREE 1 3 ; _ 4 EES
I 3F5B5AR : 20110503-12:15:19 ﬂﬁﬁﬁﬁ | Search |m
— v EiTREAE : 0:55:53 = S o e
& i B D /191 MR A 8 B R Tomcat ) )
2% datanode & tasktracker EEPEIEER * hitpi/iwwinarl.org tw/tw/ Hits 1-11 (out of about 11 total matching pages):
i#E nanenode & jobtracker
ﬁg’?ﬂi:l‘z’ﬁ" Toacat » SRR R AETH B
ﬁml:i " o B TTRRRLM I EEEERES, . "THR .. BTBRELHEE ..
& ';'" B 23| EEAZ - narl 3 https:/fintra.nchc.org.tw/HCMS/itr/inform_info.php?post=1302156081 (cached)
v R Isox#: . ERREEE
T mESTAmaL . BHRRELR S EFEERTOP ..
e @Eres s | | eme | s cof http:/fiso.nchc.org.tw/document/ (cached) (explain) (anchors)
o sitewww.narl.org.tw 248 1 sitewww.sth.org tw 20
2 Sitewmw nspo.org tw 3 a sitercontncree orgtw 3 EETE:EFEEENL
a siteswwniac.nar.org.tw 2 s sitesi-one.org.tw 2 - FEORGHAREER 2007568 . EETHRGEHHES ...
s sitewaww cicnard orgtw 1 7 sitewww mirde.org tw 1 http:/fwww.nchc.opetw/tw/about/history.php (cached) (explain) (anchors)
8 SIlEWeﬂl.HSC.QOV.lW 1 =] Sitemwwitri.org.mw 1
site . ttfri.narl .org.tw 1 11 sitewww itrc.narl.org.tw 1

I FH > EE bR D K = s
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AT 69 R B

* Crawlzilla #473& i 4% AR AR T vL$8 3K
HEBEF5 % » WL A AAIE TR [ 4
F 5] BT ARAR B o

s LW EEANRERE  ZERAEAER ~ 4
WS R RGN A &

c {LEAE » ZAEANN DR RER T HEIER
BTy 551 % » RAZTE R KR RAL
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R ERNOAELERA N &

e AJAX £ 4, W3C standard

BFoRAFIOEMBFRRE ¢
e Google like
o LI E ~ A~ 5 F4iTIE

RIEEEE R XA EHE . Model-View-Control

o BB~ EXABAFNA
o 2ERAL
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— TANET 2010 : Higfh & & & X4 F 3] % - Crawlzilla
— INTENSIVE 2011 : Crawlzilla - A Toolkit for Deploying Cluster
Search Engine Quickly and Easily
o WLpgipE
- BRI EBEEFTHFIEF
* LinuxPilot Taiwan Vol.98 2011/01/13
— B AR 46 75 8] 35 R B A K&
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i 3
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MATIONAL CENTER FOR HKGH-PERFORMATKE COMPUTING
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Hits 1-11 (out of about 11 total matching pages):
EERLASRR

.. "TTHiRELHEEEEERER, . TTHRE ... BITBRELEEE ...
https:/fintra.nchc.org.tw/HCMS/itr/inform_info.php?post=1302156081 (cached)

.- R RLFHIERIEIEREE TOP ...

http://iso.nchc.org.tw/document/ (cached) (explain) (anchors)

- FETHRELAEEEE 2007F68 H ... FETHRELFEEE ...
http://www.nchc.org.tw/tw/about/history.php (cached) (explain) (anchors)
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fp B AT Y 5 69 B ]

FAA Apache License 2.0 °
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H8 FZURAE LS5 E Crawlzilla B AR
§ 5 2MAT £
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