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Information Versus Available Storage

Information Created, Captured and Replicated

1,000,000 -
6-Fold Growth
EI]D.ﬂl]I] — +|r'|fDI'maTIOI"i / in Four Years
soo,000 — —#— Available Storage /
700,000 /
ﬂ 600,000
E" 500,000 / /
% 400.000 /./ 2006 2010
0o ' / 161 Exabytes 988 Exabytes
300,000
200,000
s 2007 & > IDC 7 f
| 2010 & ¢ = £ = 2 |
0 - = = . 2
2005 2006 2007 2008 2009 2010 ( 7}5 ﬁ’k 2006 + )
2006 161 EB
11 ke * The Expanding Digital Universe, 2010 933 EB ( ?F‘ ’P )

A Forecast of Worldwide Information Growth Through 2010,
March 2007, An IDC White Paper - sponsored by EMC
http://www.emc.com/collateral/analyst-reports/expanding-digital-idc-white-paper.pdf 9


http://www.emc.com/collateral/analyst-reports/expanding-digital-idc-white-paper.pdf

Dzyiz) 2o¢ozindad 19,0 ozien) yozr W E5F 29 ) 5 12

THE

=LV AL e

IDC i B # 0 [DC #edy
UNIVERSE: FytE

~ sponsored by EMC I 2007 281 EB
_2008_ 48 CEB ... ,

1 2009 800 EB (0.8 ZB) :
1 2010 988 EB (Fgipl ) |
. 2010 1200 EB (1.2 ZB) !

| 2011 1773 EB ( 558l ) !

ZETTABYTES 2011 1800 EB (1.8 7B)

(1.8 trillion gigabytes) of information %
will be created and replicated in 2011- T LmRAFE?
and growing fast (it has grown by a factor of 9 in just five years) E\“ % %’?;}i,’{ﬂ’f#ﬁﬁilj ?

4y & Extracting Value from Chaos,

June 2011, An IDC White Paper - sponsored by EMC
http://www.emc.com/collateral/about/news/idc-emc-digital-universe-2011-infographic.pdf 4
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BEEAZREAMNKR D CRER — ALK I~ BT
F—FHRERDNAEA TB ZHPB # FH -
'Big Data' = few dozen TeraBytes to PetaBytes in single data set.

Definition [edit]

Big data is a term applied to data sets whose size is beyond the ability of commonly used software tools to capture,
manage, and process the data within a tolerable elapsed time. Big data sizes are a constantly moving target
currently ranging from a few dozen terabytes to many petabytes of data in a single data set.

In a 2001 research report[l‘” and related conference presentations, then META Group (now Gartner) analyst, Doug
Laney, defined data growth challenges (and opportunities) as being three-dimensional, i.e. increasing volume
(amount of data), velocity (speed of data in/out), and variety (range of data types, sources). Gartner continues to use

this model for describing big data.[??!

M e http://en. wikipedia. org/wiki/Big data

-

i

4010

- BFERE > xR 100TB - BAh% > % £ 100TB
o


http://en.wikipedia.org/wiki/Big_data

Gelrtnier Blg Datz Mocdel 7 g 2o a7 7

HE AR EA T EE THF ~ 3P| & TS M]

SRR

Vol A E w Conol
O u m e ,a\ 24 [1] Laney, Douglas. "3D Data Management: Controlling
Data Volume, Velocity and Variety" (6 February 2001)

(a m O u nt Of d ata) [2] Gartner Says Solving 'Big Data' Challenge Involves
More Than Just Managing Volumes of Data, June 2011

A

+ EB

Structured
4EAEA B A

Batch ( #t :RA/E ¥ )
Semi-structured

FEARILAH

Unstructured Realtime ( Bp & &4 )

JE L AR AL B A
Variety &# %tk Velocity ##H3% Ao %

(data types, sources) (speed of data in/out)
6



http://blogs.gartner.com/doug-laney/files/2012/01/ad949-3D-Data-Management-Controlling-Data-Volume-Velocity-and-Variety.pdf
http://blogs.gartner.com/doug-laney/files/2012/01/ad949-3D-Data-Management-Controlling-Data-Volume-Velocity-and-Variety.pdf
http://www.gartner.com/it/page.jsp?id=1731916
http://www.gartner.com/it/page.jsp?id=1731916

. ; o) A5l 4l: FE
120 of Informzriion Mznzigzmaniy 12 [HEE
) . Qualification and Assurance
Validation Linking
Classification Contracts
U i
* Access Enablement and Control
Technology Pervasive Use
Velocity Volume ]
BE o S
Q tificati FooR ¥ ﬁ;i
* Quantrication = s A%
y Pl p IR
= = PR |

Variety Complexity

Source: Gartner (March 2011), 'Big Data' Is Only the Beginning of Extreme
Information Management, 7 April 2011, http://www.gartner.com/id=1622715
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DECISIONS FUTURE

| change, WHAT ACTION?
movement reveals direction

given purpose,

becomes ]

| WISDOM WHAT IS BEST?
understanding, integrated, reveals principles

| actionable

gh;aen insight,
ecomes

o > PAST
OntEXIla es1zeq WHY?
iven meanin = : reveals
7 becomes 7 patterns

| o) 0 @
| - e e . WHAT?
reveals
Q’Vggcgom”teesﬂ relationships

LDATAY
clri= (s (3 (]

http://www .pursuantgroup.com/blog/tag/dikw-model/


http://www.pursuantgroup.com/blog/tag/dikw-model/

cim B 25T bl 2oy LA SET S 1 iR
iEE R O e 22 E) B iy

AR EITE R F DA & F i

e P AR RS e A F 5 BGiE LAMP
4 #P °® SMAQ ( Storage, MapReduce and Query )

' '
‘ . Query
.\, i Perl
& python
% Map Reduce
APACHE
LAMP K
N—

Linux Apache MySQL  PHP,Perl,Python

%< %k ¢ The SMAQ stack for big data ° Edd Dumbill > 22 September 2010 -
http://radar.oreilly. com/2010/09/the-smag-stack-for-big-data. html
B * Xk . http://smashingweb. geb. org/wp-content/uploads/2011/10/apache-php-mysql-ubuntu. png 10


http://radar.oreilly.com/2010/09/the-smaq-stack-for-big-data.html
http://smashingweb.ge6.org/wp-content/uploads/2011/10/apache-php-mysql-ubuntu.png

~
o

Query

Map Reduce

Storage
S——e

Key features

» Distributed

« Non-relational or
unstructured

%% %k ¢ The SMAQ stack for big data > Edd Dumbill - 22 September 2010 -
http://radar. oreilly. com/2010/09/the-smaq-stack-for-big-data. html

11


http://radar.oreilly.com/2010/09/the-smaq-stack-for-big-data.html
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N RS VA X il = 4
FiR IR GE

~
A
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Query

Key features

- Distributes computation
Map Reduce OVer many servers

- Batch processing model

Storage
e —

% %k ¢ The SMAQ stack for big data ° Edd Dumbill > 22 September 2010
http://radar. oreilly. com/2010/09/the-smaq-stack-for-big-data. html 12


http://radar.oreilly.com/2010/09/the-smaq-stack-for-big-data.html

’ ot -
ULIET",F Key features
- Efficient way of
defining computation
- Platform for user
map Honuce frendly analytical systems
—
Storage BB DT TR T
] I m‘g?“ FLE & 5L
I—i

% %k ¢ The SMAQ stack for big data ° Edd Dumbill > 22 September 2010
http://radar. oreilly. com/2010/09/the-smaq-stack-for-big-data. html 13
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Triraa Corz Tzennologlas of Soodgla Lo
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* Google £ — g% 9 F AT 89 = K B s 54T
* (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

14


http://labs.google.com/papers/gfs.html
http://labs.google.com/papers/mapreduce.html
http://labs.google.com/papers/bigtable-osdi06.pdf

IPEIISOUTCENV APPINY 0T R GOY I CYCOIEM ECHNMDIDHIES
/#;

G ':J/ffi~fv“ff// LTS T ) 25 ad
Google = ~ B 4L jiw pd MRS &

=
Q @J‘!MVJ HBase, Hypertable

C
A nuge rey~value daEsiore RRSARIRD, v
M=oR J e Hadooep MapReduce AP
To r)f,rmll, 2] progess daiz Sphere MapReduce AP, ...

o Svaien Hadoop Distributed File System (HDFS),
e oo Sector Distributed File System

15
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http://hadoop.apache.org

Hadoop A& Apache Top Level % % %
Hadoop is Apache Top Level Project
B AT £% 9% Yahoo! &8 ~ B4 923%E A
Major sponsor is Yahoo!

£]44 # 5& Doug Cutting °* 5% Google Filesystem

Developed by Doug Cutting, Reference from Google Filesystem
A Java B > %4+ HDFS 32 MapReduce API -

Written by Java, it provides HDFS and MapReduce API

2006 1% il £ Yahoo W3 R% F

Used in Yahoo since year 2006

S E 7~ BT 1R dp B o

It had been deploy to 4000+ nodes in Yahoo

B2 Petabyte & A4t o

Design to process dataset in Petabyte

Facebook, Last.fm
. Joost are also
powered by Hadoop 6


http://hadoop.apache.org/
http://hadoop.apache.org/
http://hadoop.apache.org/
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Hadoop = — B AE M HiESE E
HATRE B2 THE mﬁﬂ%ﬁ@%bo

NG R — A RESET AL RS » R/
Z2a 7% map & reduce LIEsbAMEER o

1 e g B
Sk 3 e

AR E G f 4 FIE

HDFS % 2% Reduce
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http://sector.sourceforge.net/

HEBREHRDF OB ERBER -

Developed by National Center for Data Mining, USA

A CIC++ 34 E » bz ft® Hadoop #4F o

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

4t T#4L 1 Google File System $2 MapReduce %9 # %]

Provide file system similar to Google File System and MapReduce API
JE7AUDT 2 50 & M3 ¥ 8 A ik B AR F

Based on UDT which enhance the network performance

Open Cloud Testbed A ## 4 B 3X3% 3%, » 3t B 45 MalStonesX A8 #F P 3K 34

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

W
Mational Center for Data Mining U IC ‘ﬂ ' Open Data Group
A University of lllinois at Chicago qoen data httpiliwww.opendatagroup.com/



http://sector.sourceforge.net/
http://sector.sourceforge.net/
http://sector.sourceforge.net/
http://udt.sourceforge.net/
http://udt.sourceforge.net/
http://www.opencloudconsortium.org/testbed.html
http://www.opencloudconsortium.org/testbed.html
http://code.google.com/p/malgen
http://code.google.com/p/malgen
http://code.google.com/p/malgen
http://www.opencloudconsortium.org/
http://www.opencloudconsortium.org/testbed.html
http://www.opencloudconsortium.org/testbed.html
http://code.google.com/p/malgen/wiki/Malstone
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k= Level
Interfaces {E’
High Level M
Unstructured Interfaces
Data “ir amazon
' webservices-
£ 26 -
oY
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FH'E' system

(Frume,
sy SIS
= =&

7

LEETE

Intallicus Dashbaards

— Monitor/imanage
&} Hadoop ecosystem

hiho OLTP
RDBMS fEtH‘)
w meamae Karmasphere -

Sqoop

http://rationalintelligence.com/wp_log/?p=104
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SQL Server Al £ rladooy
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Wy H Azure 27

Mlcmmft'
SQL Server
About SQL Server Solutions & Technologies

(€ Contact Us > | f I & BRI Tube]

Editions Get SQAL Server Learning Center Partners

Share this page

Big Data Analytics

w o0 e

Strata Big Data Conference 2012 and Power View
Contest

Strata Big Data Conference 2012..

{ill

Big Data Solution

Unlock business insights from all your structured and unstructured data,
including large volumes of data not previously activated, with Microsoft's
Big Data solution. Microsoft's end-to-end roadmap for Big Data embraces
Apache Hadoop™ by distributing enterprise class Hadoop based solutions
on both Windows Server and Windows Azure. Our solution is also
integrated into the Microsoft Bl tools such as SQL Server Analysis
Services, Reporting Services and even PowerPivot and Excel. This
enables you to do Bl on all your data, including those in Hadoop.

Key Benefits

# Broader access of Hadoop to end users, IT
professionals and Developers, through easy
installation and configuration and simplified
programming with JavaScript.

# Enterprise ready Hadoop distribution with greater
security, performance, ease of management and
options for Hybrid IT usage.

%+ %k ¢ Big Data Solution | Microsoft SQL Server 2008 R2
http://www. microsoft. com/sqlserver/en/us/solutions-technologies/business—intelligence/big-data-solution. agfk
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Orzelz Jove rlzidooy, 1o

Oracle -4 £ Hacdooo

Manage Packages With UPS My Choice

News Download CMNETTV HowTo Ma

HP OFFICEJET PRO

MAKE YOUR BUSINESS SHINE FOR LESS

LEARM MORE I

CMET * News * Software, Interrupted

Cloudera teams up to connect
Oracle and Hadoop

Cloudera and Quest software are parinering to provide connectivity
between Oracle and Hadoop.

by Dave Rosenberg | June 21, 2010 5:30 AM PDT

‘ A Follow

This week Cloudera, a provider of software and ; _
services for the Apache Hadoop project, is set o s
announce a partnership with Quest Software to =, = ﬂ[ﬂ[ﬂ } ﬂ)

develop, support, and distribute an Oracle
connector for Hadoop.

-

%% %k ¢ Cloudera teams up to connect Oracle and Hadoop
http://news. cnet. com/8301-13846_3-20008242-62. html
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PERE: SWBRETR, MERHIFTRE

BxE: JHET

BRHE: 2012-03-06

[214 ERFEEEHEE]

LERANPEZERMITIESE. MiE. HIFEE. MOD......, SEEBRRERE, NERMEFEMBE30008, e
EEA0EZ, XAZEARBHEASZI0EEEN., RTEE. EIREE, EFASRIOMBMRRE, TEI0ERR
15, ERFATIERFPN, ERHNEHAEEA,

"TENEEREX, ARSI LIFRERSEME, EMMNEERBEAMATESERE, | PEEGEENEERMRFHET
i, 2010FFHE, BRATEEEFENFHEEFR, FASHINERREHadoopii, TEHAEHERTS, MEMATBEBNEHE
=, EEIIEHEHERER,

LAMOD®RfI, —XBETEZ=EH, WFAKHERSEMNERERME T TES ? EEN&XM ? "TRERNEZE, SR4005EAEST TR
AHadoop XEHFES, 137EMERR, BEEE S, o ik,

ERtERR
REHERRNRTESEM, SEMLEEEAR. "BENRBTRETEIRE,  FREECHERE, MERXE—&, TREIRIURMERT,
AFNEHEREF =1, BLLEBTTARISN, EFNFREEFEEZ:E, LEREEFNEEEE,

S35 kiR P ELL IAWBELEL  IRRRAITRIE F AP Y 0 2012-03-06

http://www. bnext. com. tw/print/article/1d/22333

22


http://www.bnext.com.tw/print/article/id/22333

rlinze Noolle

“,,—. - -
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iT ithome.com.tw

+ 2 8 {5 Fi Had oop 2 it 43 718 25 BH 4

Ll READ LATER

T ERHOE R ARSI B R A, TESEENESHARRES —*&
R, FERRFIAA HHadoopE s E BT B TR T —(EHF AR HTIELE R
ERHEEER (BigData) EHTFE, EREEREREREMARKZAT. ST
R AT SRR AR SRR RREOERLR -

ERTEFRFTSENEN, &7 EEAFFEETERLTHE, —HhENEED
o, BiEHEZER, FREERFENER, (ETEEEEEIENENRER
1 o

FEEFEHRITERERESREMMoZERICARE, BEEVEEANTEET S
- —EHF200094F, {55 % E A\ Teradataf’) s (5 ¥ 84 &R AcLDM 9.0/, %
EFELZEREMBENHEER - BEF—F R, EVEAZERNENTZERETEATT
BiEE - B4 - BHEAER, BT NBEFORSITER - AEAZE], FEEEH
ERERELGFEATD, BEANRRENLRERBFEENFRERE, EEET
AR -

c ¢ &7 3% Hadoop Hirs 17 2P > B4 p H ¢ 2011-06-12
http://www. 1thome. com. tw/1tadm/article. php?c=68023
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rlisiory of rlzidooy 0 200~2005
e L, 200 ~2005

rlzaidoog & &G 8

o ﬂ o

e | ucene

— http://lucene.apache.org/
— il Java 36 5 2B U R 9] 91 B API

—a high-performance, full-featured text search
engine library written entirely in Java.

~ R XIHPHE—F  EHFHRREL
BREZSN %

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




rlistory of rlzidooy 0 2005~2008

2 »
-r= -r /

rlzidooy EEF R dy EF R L, 2005~2008

uteh i
— http://mutch.apache.org/

—Nutch & 274 B 2UR 46 25 BT B 3569 4855 4% 5 5] %
—Nutch is open source web-search software.
—#] Fl Lucene &\ & H %

— 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 .0 2005 ~ yloyy
rlzidlooy B Ky B R L, 20085 ~ Moyy

Nutch & & i& 2| 64 5 K & 4835 AR 6908 > AT 2
Google £ — &gk 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, users, etc.)
Doung Cutting joined Cloudera at year 2009.

| @ YaHooO! ‘toudera
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Symbols

! (exclamation mark) command prefix, 368

A

ack queue in HDFS, 66
ACLs (access control lists)

for Hadoop services, 283

ZooKeeper, 446, 456
ActiveKeyValueStore class (example), 464
ad hoc analysis and product teedback

(hypothetical use case), 511

adjacency list, 560

installation, 565

prerequisites, 565

TeraByte sort on, 553
Apache Hadoop project, 10, 12
Apache Lucene project, 9
Apache Nutch, 9
Apache Thrift services, 49
Apache ZooKeeper, 442

(see also ZooKeeper)
APls in ZooKeeper, 453
archive files, copying to tasks, 253
archive tool, 72
archives, 72
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2011-01-28: 2011 Project Deliverable Results had updated~
2010-07-01: 2010 Project Deliverable Results had updated~
2009-03-18: 2009 Project Deliverable Results had updated~
2008-10-08: 2008 Project Deliverable Results had updated~
EmFotEEHS

Paper Reading Schedule (FEEZ{TIE)

Submission Deadline List (3#a#&;1EHE5IF|)

2008 Related NEWS

[ 1: Distributed / Parallel Computing ]
1.1: Kerrighed
12: BOINC

e 2008-05-27: How to Setup BOINC example project
e 2008-02-13: How to Build BONIC Server
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| Accept User

21:18:37

EFS I

- ®Your account has been accecpted from Crawlzilla System
ERAM :
crawlzilla@gmail.com <crawlzilla@gmail.com>
S| AR To: jazz@nchec.org.tw

We are pleased to inform you that your account has been accepted.

Please visit http.//140.110.134.197:8080 to build your search engine!

Thank you for use crawlzilla.

—This mail sent by the system automatically, do not reply to this mail.—
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Crawlzilla Search Engine Handsmn Dis

FolEER REHR SlaveiZ REERE RS

Setup has been submit 11! But, it need time to crawl 111 BRsIENE

ex. 4URLs with 1 depth -> 10~20 minute

4URLs with 2 depth -> 40~80 minute

100URLs with 10 depth -= wery very long ﬂ‘ﬁ"mﬂ“
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The crawling time depends on your system performance, URLs number, and
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Crawlzilla TH$ AT FERRE
 http://demo.crawlzilla.info

Crawlzilla @ Google Code Project Hosting ( ¥ )
- http://code.google.com/p/crawlizilia/

Crawizilla @ Source Forge (Toturial in English)
- http://sourceforge.net/p/crawlzilla/home/

Crawizilla User Group @ Google
 http://groups.google.com/group/crawlizilla-user

NCHC Cloud Computing Research Group
- http://trac.nchc.org.tw/cloud
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