W AR VTG ATI OTTRONGA G RGO P I

9 AN AN
rau-Tsuny Yy
jazz@nche.ory.tw




W HDRAWI N RS ex 2/ =

. AN
- BRPs IR SR A
— jazz@nchc.org.tw

i

[ X

— http://trac.nchc.org.tw/cloud

IART R ~ 5% AR EBEES

I

—=
=

RE

BR39 /2 3% b

Y VAL Y

1

EIENIG AL

—@%2%?’”%t&’ﬁaﬁﬁ’m&/x%%<ﬂﬁ°

FOSS 4% f 3
Debian/Ubutnu
Access Grid
Motion/VLC
Red5
Debian Router
DRBL/Clonezilla
Hadoop

/

1T %y 77 74 55 o) B A
TRTC WSU/
Haduzilla /
Hadop4Win / Ezilla

iy
DRBL/Clonezilla

Partclone/Ezilla
Hadoop Ecosystem

2



~= ] (V2 Y- L0 N — ey = 2 [}
<= ° ";F‘ —= _gtf= f/l — | K 2, -
IREZ g2 cn S=E g E - A% ,{.: -
=3 > 4

=y, nEr JEE 2k ML M SE vy L5 2. EWE| spil
kg G 2 g ol i g2 Sk 27 T Hod
= 2N <2 I 7 ) =g J22 ) == i) <

=

2 bz ogpon o {;r " "r L. b
Ziir;.//r;ﬁjﬂ)_:,’?“ﬁ}] 4 12 / ){/.// 3 r[, p}l\:’ f@ };// /f/rl;jr

. £ Elgy HE R 25 el L gl
& PP SR T LA
"’ F XY / =2 ,-z)_:' H (R
Do AP Moy o 2R 2 o e



-
== 2
rd

= ' ‘|"‘ [ ‘_.,_
EEZ il "?:‘-‘j- S oE =
] .»)“-; < 4;

(-
LIE,
&L
(1
|?I>\
N

(1
§
ll—_lL

L
9
‘E
c

&)
(K
(U
g

Q
(6
(=
L
@
'L
ﬂ,‘_—,
:5
LL__

9 AN AN
rau-Tsuny Yy
jazz@nehe.org.tw




| 8 & T FT Y
: What is Cloud Computing ?

e

= Imie S A E—IGE FT e fia

e —IRRE ° &
= ImHY S SR ATE 11
MO {ERE SRR TUHICHER

y

http://www.youtube.com/watch?v=bJLSAcU60O3U &4 [ EmEHF | RIFHATH?
http://www.youtube.com/watch?v=VIMtd3nfPqc T onEF



110 J)
- Il e et o LA
Google Does J Office 385

=L, whily A0 L, L2y, b pH—= =
S el Tie S e S5 g T
=< A AT =i A 2 ) 2

—

Outloolz — llebmail —-
Wail YWeb Apps =-
Mail Mobile Apps




> ~ - -

Tz Wisdom of Clolds (Crovwels
g T N T, E ke LA ZEme EE LS LA G Ey L) _cEE S LL P EE
’:;, 21iT) /:\?' e/ ’:,—— 2IiT) 30 ] f = e )}{/‘.\’9{\. E] /" /‘.’:f‘[‘ A4 EJ’Tj /.:_'1] =

2006 %8 A 9 @1

Google PATRAEE ( Eric Schmidt ) 7 SZE_S 08 &3 & S i
MEs#E 5 ( Cloud Compuiing ) J ,:.fi ST %j@}%ﬁ?«%

\\’\‘\
ﬂxﬂ

2006 % 8 A 24 Ex
Amazon ¥ Elasiic Compute Cloud 4% £ EHE F ﬁ‘%ﬂ&%

THE WISDOM OF % /
CLOUDS -

What you need to knny:.r
about cloud computing

Source: http://www.cnet.co.uk/i/c/blg/cat/software/cloudcomputing/clouds1.jpg




2wy I Arenlizeiilrs tovwzird Clotd Cooliilne 4

~ » )
| /T‘:! é‘g ‘,"{L

- Iéﬁ" o2 ‘l..— ;j\'_*,l.':l ; 1 . \\‘ L~ } ;rr/ Z / -‘:f g
Ji| & B3 2R 0 J WG 0 TG T AR v

A

LR T

FhFGTITEA | A R A E KR

Devices share the wisdom of Cloud

i B

AF B

~

SHEE
& BIR 5

~ 7
~

SHie
I

\




yhadlyzl Usilnifion of Sludel Su p,nﬂm@
Z .:."r\;‘ T - n ":J' "-3)' A : ZF o
=B Bl gt 2e A 2 15T #

_'-—.|| 2 b Yo -I%l-l -~ = 'h Eﬁ’ !)Ei& #’::;/.:ra
IR TN AGAE TSI i g g e T

-~ e :_,//5 .--i :’i-‘:'—’:;?N
OISETVICERVIDUETS =B Aot =,

1. On-demand self-service.
I = 2t 4. Rapid elasticity

2. Broad network aﬁ,ee,gs, Wit A
i 85 73 [ 5 ) FEAR S ’r”lléé"oféi a5 E S. MDA@‘!M m&
A s Er e i 2 | ) A

3. Mmmmﬂ_) kA oA i g il 4 i) A /)/g/

5/ FEZE



A Vzoloymzng Wodsls of Slots] Cuingiislneg
,J'..’— ro b - L L Lk rlr’"]]

rr’....' ‘\':./r‘:- '/ =l
= "ﬁ:f\, 2 i 8 ) 7 ﬁ"ﬁ” o8 e 7=

Dynamic Resource Provisioning
between public and private cloud

)t s amazon e o B 2 & b
_IJ 1l OJJ o C JQ 1l SJ webservices™ / '/ r:- :fr'r; L/ E] 2y f/r/j— Z r i 'r‘rl;/ -
/- JF| 5 Pl - JH £ s i R

Google

Acaclemia &#‘Tf’/

10



BISETVICENVIOU ETSIOTEGI OU L'JJ W@JJJJQ,JJJJ'MJ

~— ,fc.f_‘. r ..I ",’:r I, 'r_;:‘_ h\ ’.7‘ — "_.,':.‘. I, -h‘.— 1 .’_
= -5k "]L: E ey = I S e = hﬁf
= gt 2, () 52k 2N, e A

E . servicelOriented
I o flickr Architecture
14ty Ce o9

) Utility,Computing

sSoftwarelas
- ’ -~ - = : - "= = ".‘h - ]
lifrsigUeilro 215 2 J20/de2 WENIRILOCZ0 a Service

/2 _g-f::'?_ 20y 5| e Pingldentity”
4"’:_‘// "rf,'-})- '?‘ﬂ} /,"‘]j;,; ,’j{’/j GOGRID
» TRICIPHER
M MOSSO /
Google
B Apps
PJQQJS o O
__F" /’ ; ﬂ' 2 i /,«;—, 48 ﬁ "\ NETSUITE _
l—l'_— /" (i //// Google App h

Engine

Facebook F8 3 (e Meeting Lﬂ

Microsoft
slia Dynamics CRM ki
T'CE.COIMY’ 3 Connect
platform as a senice S OTIWdre i+
w_s PlatformlasialService @ jE)I'CC R IGHT SErvices'
BUNGEE )u

ST/ E RS R RS T WA ) @congvect— e
g ]l ,r SoftwarelasiSelf;
rﬁ/ RS ;2,]7}/ /// Service

11



et
Tl 32

3 -
RS ,m,wr,
= =l

o

/

g M
U
» - rF(

f

i Clotie] Sugtiile)




. = SEE b e bE e = _b 'j,rﬁl Lke p
I =/l '/),g,/l‘rf_‘— 2N, VS, = I | S AT

PTECWEYA ECHIDIOYICS)

Saa

f @

uiuimis usu Saos
A s

i PP AR Ay

PaasS

2l Jﬂm 52 I20Y0cs

e @; rll'ljf‘]! ,/{'

laas

Iz igoilns 2152 200,
Shet fIE)
~ ﬁ];«;!ij)fﬁ/j‘

=0

—

Web _.@

!»fr

% 2 Ay

&QD@J

/w Ll
ST

V/Muglizaﬂm

.,/, ff‘}i {4 ”fJfJJT




L
| %

< Your Sigrprise Cloldd
N,_ g ) B AE L 2

B %i%PR§}:> P TEEE

Cloud CRM Mashup Service

N,

2> API LN €

éuinCAPI _> Su%ly Cha?r; _>
N,

Y AR _ fs Hpd AR T
Static VM Dynamic VM

W ). 2 4 R 2 AL R A
5F /0 4 )'J =3 q/é")&ga

—\

Build Private Cloud Adopt Public Cloud Be Hybrid Cloud
/ Community Cloud




of

Gzirinzr Prlosiiy Nlzieedc fo

2 Gartner

benefit

less than 2 years

transformational virtualization

& 1S }"%?1}
F o BRI P

high

%E; ~ Big Data

Source: “Hype Cycle for Cloud Computing, 2011, David Mitchell Smith, Gartner

http://www.gartner.com/id=1753115

L
\1\\\&
!
T C
\

b2 i) |

9

years to mainstream adoption

2 to 5 years

"Big Data" and Extrema
Infermation Processing
and Managem ant

Cloud Advertising
Cleud Computing

Platfarm as a Service
(P aa5)

Fublic Cloud
Camputing the Glouwd

Applic ation Paas (aPxas)
Cloucisel Pladom s

Cloudg-Enabled EF
P latrorm s

Elastcity

Entanced Mebwork
Dielhvery

Infrastrichure as @ Senvice
EERY

Multtenancy
Private Claud ©omputing

5tu1ﬂ:,rears

Cormmunity Claud
Devlps

Hybrid Cloud Computing
Real-Time Irfrastoecture

Cloud Application
Oevelopment Sersices

loud Parallel Procassing
Cloud Security

L oun Secunty and 25k
Standars

Cloud Serdces Brokerage

 loudbursting
Private Paas

r Clodd Comotiing, 20109 4

15


http://www.gartner.com/id=1753115

3

Tz idzkigfon 92592320 Slotld Somnptiiing i Futsonl)

9 AN AN
rau-Tsuny Yy
jazz@nche.ory.tw




%ﬁ%% qur'e'l'lj briflrant

aMmazon

webservices™

\

 FOXCONM SEE%E8 A pea
REHIXEER Inventec T T



amazo0n
webservices™

Google

2]

' 28 fis
Computer

Guanta

mEREERE
Inventec

i

[



JE TR 3538

(0%

2 P &, . <l e\, 1 2
%ﬁ%—@ qureﬂj briflliant /‘:r;/t;\’% F :,_Ei

amazon

webservices™

= ‘f“ Z,;F
- ,'— /’ﬁ:‘ ):»4‘[‘))

******************************************* T cpeh G L'F/ get
® 22 et T "'"/ el
il
FOXCOMNnN e,

BHFEEIXEFEE



" rd - o ’ rd rd rd y - ] ” al -.r .p y r a.l ——
Ralzitdon gziywaz) Clold Tacnnologizs zind Fostconn Producis
il im ZE S bdy cly mRe ik HE S b bz LA N M| et 22
Far 115y 1B 2 wre B S O 30 ) SE AT B B FE G

Web 21-@ \ : -

2z T

42 20 Mgy

|

PANET

ot

<&

irtualization {D @

1,
;,/ 44

Jis e AT

20



@@@@

»
-

yJ A2 ho2 ’ r f 9 _
é;','—“—’—‘-/:rrr"f's’ ,’ f’lr’/ ?’ i ik ff(’ ,,r,, (JP)T

~—
-

9 AN AN
rau-Tsuny Yy
jazz@nehe.org.tw




C19 2018 3 Yirs lJJJ"’CJJJQ-ﬂ-B), Clote zinel 1z 2.9

****** r__ = ,:_"-f_ = = =E= «&f, Lt ’,f"?:: _n"% 25
AR 2000 25 CLO G -F LB B T4 it 4

ClO strategic technologies reflect increased interest in “lighter-weight”

solutions

ClO technologies Ranking of technologies ClOs selected
as one of their top 5 priorities in 2010

Ranking 2009 2008 2007

Virtualization )
Cloud computing f 16 %

4 15 15
Business intelligence (BI) 5 i
Mobile technologies 6 1‘ 12 12 11
Data/document management and storage 7 4 10 9 9
Service-oriented applications and architecture 8 4 9 10 L
Security technologies 9 J} 5 6
IT management 10 ¥ *
Enterprise applications 11 J] ’E‘ E| E|

* New question for that year

Source: Gartner Executive Programs : *“ Leading in Times of Transition: The 2010 CIO Agenda 2y 145
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Innovate in Your Network Learn More Develop

OpenFlow enables networks to evolve, by giving a remote controller the power to

modify the behavior of network devices, through a well-defined "forwarding ."‘
I.

instruction set”. The growmg OpenFlow ecosystem now includes routers, switches,
virtual switches, and access points from a range of vendors. . W ‘

Pa rtlt:|pate

kir on (ONF) is now the home of the Of
the ex cttmg atandardl'*atton and commercial development and deg

OpenFlow News

Boston CIO Workshop on Expanding OpenFlow/SDN Welcome to the Open Networking Foundation!

SUCCESS ) The Open Networking Foundation is a nonprofit organization dedicated to promoting
D L Ry a new approach to networking called Software-Defined Networking (SDN). SDN
The GENI CIO Workshop held in Boston on July 7 was a success with rep allows owners and operators of networks to control and manage their networks to

best serve their users' needs. ONF's first priority is to develop and use the OpenFlow

protocol. Through simplified hardware and network management, OpenFlow seeks
to increase network functionality while lowering the cost associated with operating
networks.

http://www.openflow.org/
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View on Github  Open

Hacking Conventional Computing Infrastructure

We started a project at Facebook a little over a year ago with a pretty big goal: to build
one of the most efficient computing infrastructures at the lowest possible cost. We
decided to honor our hacker roots and challenge convention by custom designing and
building our software, servers and data centers from the ground up - and then share

these technologies as they evolve.

The result is a data center full of vanity free servers which is 38% more efficient and 24%

less expensive to build and run than other state-of-the-art data centers.

By releasing Open Compute Project technologies as open hardware, our goal is to
develop servers and data centers following the model traditionally associated with open
source software projects. That's where you come in.

SERVER designing vanity free, low cost compute nodes

DATA EENTER designing energy efficient data centers

http://opencompute.org/

Since 2011 April

§ Lo

Intel Motherboard

The v1.0 Intel motherboard is a dual
Xeon® 5600 socket motherboard wit
we have a new v2.0 specification._..

AMD Motherboard

The v1.0 AMD motherboard is a dual
socket motherboard with 24 DIMM sl
doubles the compute density, suppol

Power Supply

The Open Compute Project 450W po
converter, single voltage 12.5VDC, l
supply used in high-efficiency applic:
includes...

Chassis

The Open Compute Project chassis is
the cther components in a server, in
motherboard and power supply. Over
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Open Compute Project: facebookf KB
BITBSCARDS | BN E: PES BRAM: 2011-04-08

i 7 AR RREERRESESOMARSHERR. Q10
IFiRREIREES - H “HIRIER SEAERSIELEET - The

Open Compute Project » facebooki I {AIIR25/E [ AR EESTEHRA Y
FTE ¢ BB IS BT = -

S s SHMKBKTA BHEZFOpen Compute

T tHRERTERE ¢
Project(OCP)X %
= o LIERHRLS 2011/ 111 211 W

B+ tEiET [RIR
T—rRIgNENE, EEEEETEHFacebookTFERMOCP(Open Compute Project)-FAHRIEEER

Google - facebo %, LEEXEEERHEEATFAMNMNERSER®, BERCEMBUSE. AHHEN
iRt ES . HEHEEFTE, SEAREEREENRGEE, 2EREXERESH. HED

Egﬁ—@—ﬁ,*ﬁ¥ma

1
EREMEREFFREREIAENRT, 28 "EUHEME ., BENEIRSATTERS

UG HRE T, EEHESTRAMENSRERE: "SIERME, : BEWEPIKET

[1] Open Compute Project : facebook =iz

http://www. bnext. com. tw/article/view/cid/0/1d/17924

(2] F+BExZ3T L #7714 #F Open Compute Project(OCP) & %

http://www. digitimes. com. tw/tw/dt/n/shwnws. asp?1d=0000259916_1YA8GT432BZVPB5RJ1HZX 44
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http://www .netadmin.com.tw/article content.aspx?sn=1202070005
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%% 2k : Embedded systems virtualization: Consider a Hypervisor
http://www.eetimes.com/design/automotive-design/4016811/Embedded-systems-virtualization-Consider-a-Hypervisor
%% 4k . 10 questions to ask when choosing a virtualization solution
http://www.eetimes.com/design/eda-design/4006406/1 O-questions-to-ask-when-choosing-a-virtualization-solu%r{ 45
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*2zBlackBerry.

@> App Store
NOKIA Symbian

41%

K AR © http://www.iphonic.tv/iphone_screen_amaze.png

K B : http://en.wikipedia.org/wiki/File:Smartphone_share_current.png
%% &% : iPhone - Playing mamediphone with a WiiMote
http://www.youtube.com/watch?v=2AqgIWPnrlc

%% A% : Android running on iPhone! ) )
http://linuxoniphone.blogspot.corr?/2010/04/ive-been-working-on-this-quietly-in.htmI ® Symbian @ RIM Android
http://www.youtube.com/watch?v=5yO2KQHkt4A ® Apple ® Windows Mobile @ Linux
%% 4% : Android on Motorola Rokr E6 @ Other
http://www.youtube.com/watch?v=-QAWd4ljV3g

4% A% : Dual Boot Windows Mobile and Android
http://www.redmondpie.com/how-to-dual-boot-windows-mobile-and-android-on-windows-phone-9140407/
http://www.youtube.com/watch?v=Nvj4ObHmMxCI
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%% %)% : Embedded systems virtualization: Consider a Hypervisor
http://www.eetimes.com/design/automotive-design/4016811/Embedded-systems-virtualization-Consider-a-Hypervisor

%% %)k . Securing Smart Grid Devices - Using Virtualization to Protect the Grid
http://embeddedinnovator.com/securing-smart-grid-devices 50/45
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Embedded XEN

on ARM platforms
http://embeddedxen.sf.net

- rg’t

Bt

SourceForge.net > Find Software >

g Embedded XEN on ARM platfﬂrms Alpha by rossierd

Summary | Files | Support Jevelop

EIMREU U U ATl 1 Zatio)
ZEE R

suurcgm

Find Software Develop Create Project Blog Site Support About

mbedded XEN on ARM platfiorms

Requirement | KVM Xen Embedded "
Hyparvisor

Embedded o Yes5 V&5

Frocessor Support

Real-lime no no YEs

Fasl no no yes

communication

Foolprint >10MB 16MB <GdkB

Code size . 1005 kLoC .“I 00s kLoC _ 10 kLoC
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cloud computing, hadoop, big data, nosql Job Trends 3::( ﬁk'ﬁ‘]‘% ?}[‘ % ‘Fﬁb’%éj\#}? ’ #E,( ;}}5‘
e o zane » INAeed $Z simply hired & 2 3] &9
s o — o MR AT R AR E R
= Big Data > Cloud Computing >
Hadoop > NoSQL

CIlO technologies Ranking of technologies ClOs selected as

0.2 one of their top 3 priorities in 2012

Percentage of Matching Job Fostings

Ranking 2012 201m 2010 2009
/ Analytics and business intelligence 3 =}
. . . . . . Mokile technologies 2] 6 12
lan 0@ lan 07 lan 08 lan 08 Jan'1@ Jan’'1l Cloud computing (Saas, laas, Paas) @ 16

llaboration technologies (workfl
Indeed.com searches millions of jobs from thousands of job sites. Collaboration technologies (workflow)

This job trends graph shows the percentage of jobs we find that contain your search terms. Virtualization
Legacy modernization

Find Cloud Computing jobs, Hadoop jobs, Big Data jobs, Mosdgl jobs
IT managameant

18 = i

13 14 @

12 9 8

10 |§] 15

Customer relationship management
ERF applications

Security

Social mediaVeb 2.0

Job Trends for Cloud Computing = Hadoop = Big Data = Mosgl

0 m -~ ot &[]
=
=
(]

5
=
]
[
- =

o AT Gartner CIO Agenda 2012 71 =% :
s 1] Business Intelligence (Big Data)

€y~ _——~________ [2] Mobile technology
oo May 10 Jul10  Sep 10 MNow 10 Jan11  Mar 11 Baw 11 Ju11  Sepil  Mow 11 3: Cloud Computing

May 1, 2010 - Nov 30, 2011 SimplyHired.com
L =

%+ %k ¢ http://www. gartner. com/DisplayDocument?id=1524714 55
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Bit (b) lorO

Byte (B) 8 bits
Kilobyte (KB) 1,000 bytes
Megabyte (MB) 1,000 KB
Gigabyte (GB) 1,000 MB
Terabyte (TB) 1,000, GB
Petabyte (PB) 1,000 TB
Exabyte (EB) 1,000 PB

Zettabyte (ZB) 1,000 EB
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Information Versus Available Storage
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2005

2006 2007

The Expanding Digital Universe,

2008

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

2009

2010

a"*' I (A= 4 ) I( r -r |
-2 -<— I1Ie= u’/., J r :r‘ /f,
AT/ 7T ] 3

Information Created, Captured and Replicated

6-Fold Growth
in Four Years

o

2006 2010
161 Exabytes 988 Exabytes

2007 &= - IDC 3¢ 7%
2010 & ¢ = & = & |
(4p# 2006 &+ )

3

2006 161 EB
2010 988 EB ( 3g il )
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Dziiz) 2ocolosiondd 4&7- 2007 &) T 208 7 B 0F | A

2009 = » IDC3g %

Digital Information Created, Caplured, Replicated Worldwide 2011 # g SRR -
Exabyles <#E$;’L 2006 ‘& )
1.800

o Tenfold 2006 161 EB

w0 | Growthin 2007 281 EB
1,000 Five Years! MP2 playors 2010 988 E J

Dipilal camorgs

B (7 E
800 | Camara phones, ValP, R
l‘.‘lq:u;:-:i;i -.':‘11:1.-;-1-::_; Lapiops 20 1 1 1 773 EB ( F'

o0 1 Datacentor applications, Games,
400 walsllile images, GFS, ATMS, Stannars

Sansors, Diptnl redio, DLP theaters, Telematics,
200 Paar-io-paes, Email, Instant messaging, Videoconferancing,

CADIMCAM, Toys, Industniad machines, Securily sysiems, Applances

2006 2007 2008 2009 2010 2011

41 & The Diverse and Exploding Digital Universe,

An Updated Forecast of Worldwide Information Growth Through 2011

March 2008, An IDC White Paper - sponsored by EMC
http://www.emc.com/collateral/analyst-reports/diverse-exploding-digital-universe.pdf
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IDC i B # 0 [DC #edy
UNIVERSE: EitE

~ sponsored by EMC B 2007 281 EB
2008...48.(.FB.....................

£ 2009 800 EB (0.8 ZB) :
2010 988 EB (5EiRl ) |
: 2010 1200 EB (1.2 ZB) :

: 2011 1773 EB ( 5g#))

ZETTABYTES 20111800 BB (1,8 7B)

(1.8 trillion gigabytes) of information 4}
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 ?

41 & 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 59
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'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 repc:-rt““ 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.l*]

I et http://en. wikipedia. org/wiki/Big data

-

L-------.....________|||ll----)

-_—\

BFORAE - 5 100TB - B#% 0 % £ 100TB
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Gartner Big Datel Modsl 7 & & 2rr a2 7

HE A WL TEE THE) ~ T & TERME)

5H R

YN =
VOI u m e /El 7]:+ gi 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

Structured
AR AR
Batch ( #tX1E ¥ )
Semi-structured

FEARLAH

Unstructured Realtime ( 7 B 541 )

JE &AL AT
Variety &# %tk Velocity ##H3% Ao %

(data types, sources) (speed of data in/out)
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Source: Big Data, not Big Problems, http://www.talend.com/products-big-data/
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Perishability Fidelity

* Qualification and Assurance

pp— e
Validation Linking
Classification Contracts

10 1

* Access Enablement and Control

s 2
Technology Pervasive Use
Velocity Volume .

P Big Data

L e £ g% iE

* Quantification -«»,_‘
J PR
= = I 2 |
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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iPhone i e
Googlel$ SR " ATEX.: XKANX
BERS|E

2012502H15H 00:11
BhaY: HARMERSL, @0 ! (FEETI: 3FEY, A L)
EERHE / FEWE

BEASER, TOERBREGIME ? SEAEER, FENHIEURELEE ? GooglefIE
REIEEAmMIt SinghaiiBE 7 — 4B, "GooglelEZB At TEF, EMERT "EE, B, X
RESSIERENFRZFABFTHEE, HS|ZEEE "HA. RIEETE. .

Siri.
Your wish is
its command.

Siri on iPhone 4S lets you use your voice

to send messages, schedule meetings,

place phone calls, and 1r.;---:~..A<,-.45

[jc_. things just by talking the way you ta k.
understands what you say, knows

what you mean, and even talks back.

® Bondering Constellations

l&_tﬁf Shawers * Appares
Radian} dimension

# Common calendar
oxcurEnce

l[;mrdml'.r

- iinor axis

* {incertsinty Maes

AGoogle kR §EEA " ATER ., . (H / NEmashable.com)

http://www .ettoday.net/news/20120215/25085.htm GG
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fs R e A ¥ g B LAMP
WL AP B iR SMAQ ( Storage, MapReduce and Query )

s "‘-.
* Query
MHSEE} Y Perl
@ python
Map Reduce
APACHE
LAMP o
e
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-smaq-stack-for-big-data. html
Bl & k& : http://smashingweb. geb. org/wp—content/uploads/2011/10/apache-php-mysql-ubuntu. png 69
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Query ORREG A ET S LT B
b it 7
i
Map Reduce Key features
- Distributed
« Non-relational or
Storage unstructured

.~ ___________________J

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

Key features

- Distributes computation
Map Reduce oVer many servers

- Batch processing model

Storage
—

%+ %k ¢ The SMAQ stack for big data ° Edd Dumbill - 22 September 2010 -
http://radar. oreilly. com/2010/09/the-smaqg-stack-for-big-data. html 71
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Qu ery Key features
- Efficient way of
defining computation
* Platform for user
Map Reduce nendly analylical systems
I!!'_’I
Storage S A S
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%+ %k ¢ The SMAQ stack for big data ° Edd Dumbill - 22 September 2010 -
http://radar. oreilly. com/2010/09/the-smaqg-stack-for-big-data. html 72
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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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Sligraula HBase, Hypertable:
A huge ey-value datEsioge Cassandra, ....
Meyoitsducs Hadoop MapReduce AP
T parallel process date Sphere MapReduce AP, ...

Hadeop Distributed File. System (HDFS),
Sector Distributed File. System,

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

HALBAF LR KA R AR
> IBM GPFS - http://www-03.ibm.com/systems/software/gpfs/

> Lustre - http://www.lustre.org/
> Ceph - http://ceph.newdream.net/
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B MmEiTE LA PCIl Express (PCIEJ@;RHFE’JIEI%EEEE(SSD), SET8 0] o4& B aut¥ A Serial ATA
(SATA)Ek = Serial-Attached SCSI (SAS)/ T EBIERERERE1ERE; F— IR E RIS EESATAEESASMFEIR S
EnEnEm, I :EhimiEEEINEESFEEEINEE,

X5, BEEE(Dell). Z¥FH(Intel), £ (Micron), BB (Oracle)ldStecHEHB0FKME, M 7 —EE
¥ BEEEFEE NVMe (Non-Volatile Memory Express)N“EIZ#E, HBZIZENEHERERIEFTESSE
bk £,

http://www.eettaiwan.com/articleLogin.do?artld=8800664853
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CPU usage - by week
|| W T~

25 26 27 28 23 30 31
Cur: Min: Avg: Max
3.90 1.1 3.92 27. 96
2. 84 Q.63 52.08 1085. 85
1. .08 Q. as 1.15 2.20
170. 22 38.73 284,43 418.11
224 53 @. 62 TO. 24 355. 46
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Mermory usage - by week
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rlow to scale Uo weo service

, PT /.; I ,r ,/ ’,. 2 2 1_::.
- -rrl| 22 .'= ]E ' el ) - roF
- 1B B A ) S S

— l’

perlbal

“LAHMM Linux
MPPS?” | [ css+Js
Smarty | 1| lighthttpd

- R oI | Linux
1 MysaL | it PHP |
| Linux | Memcached | | Hadoop
MogileFS

i Apache

- L L

I Linux

Where we can go: horizontal LAMP scaling example

2. A few definitions

Source: http://www.slideshare.net/mallipeddi/scalable-lamp-development-for-growing-web-apps



® Perlbal - http://www. danga. com/perlbal/

b o e — ., o Without Memcached
. BRE] PIREDP i\-‘l 15

®[.0ad balancer

® \MogileFS - http://www. danga. com/mogilefs/

4 oee When Used Separately

L A 'Ef{ ;\: 7}'&% "./%— ,;i ROTH Total Usable Cache size: 64MB
®Distributed File System for small files
®5 223 % MogileFS 4= Hadoop if & £ ka2 | #h% @

® nmemcached - http://memcached. org/ With Memcached

®Share Memory
\ P ?‘7}»’& B R BaRt e > 2o gt B~ (Cache) & 347 web \ web
server server

® \Moxi - http://code. google. com/p/moxi/ | |
®)\emcache 7 PROXY Totad Unnio Bacte scn: 128018

® More Resource:

® http://code. google. com/p/memcached/wiki/HowToLearnMoreScalability
® http://www. slideshare. net/techdude/scalable-web-architectures-common-patterns-and-approaches
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Source : http://en.wikipedia.org/wiki/Data integration
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Data Source A

~

T
(—

Data
Warehouse

> ETL

Data Source B

\__________/

Data Source C

Figure 1: Simple schematic for a
data warehouse. The ETL process
extracts information from the
source databases, transforms it and
then loads 1t into the data
warehouse.
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Data Source A

Wrapper

------------------
...........
. .

£
e .

. L

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

i Mediated Schema

Wrapper :
: “Virtual Database”

Data Source B ¢

- =

N
4

* +
"""""""""
------------------

Data Source ¢ | Wrapper

-

Figure 2: Simple schematic for a data-
integration solution. A system designer
constructs a mediated schema against
which users can run queries. The virtual
database interfaces with the source
databases via wrapper code 1f required.
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' I 2
Data scientist: The hot new gig in tech V\{chatmlidmatasmen B

By Michal Lev-Ram, writer September 6, 2011: 5:00 AM ET Mining data Statistics
Companies that want to make sense of all their bits and bytes are hiring so-called data
scientists - if they can find any.

| | il v i
il bl i ied dadii diadldis
o RNl R

Collecting and formatting Information analysis
the information

Interpret Leverage

i, b
ILLUETRATIOMN: =AM FOTERZA

FORTUNE -- The unemployment rate in the U.S. continues to be abysmal (9.1% in July ), but
the tech world has spawned a new kind of highly skilled, nerdy-cool job that companies are
scramblina to fill: data scientist.

|— 2L )'L y / ~ T,
l - A @)
g wl = £l A ﬁ@, » 3 '
/ =1 i /\ 2
E?J % xe3s (F ORTUNE) Sk B
Representation or visualization in Implications of the data,
LL Bﬂ({ J . )\ J. ' the form of presentations, application of the data, interaction
] / ﬂ’ ﬁ J infographics, graphs or charts using the data and predictions
A °
formed from studying it

Source : http://tech.fortune.cnn.com/2011/09/06/data-scientist-the-hot-new-gig-in-

tech/ 9 1
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Cloud computing hype spurs confusion, Gartner says
http: //www computerworld.com/s/article/print/9115904

ZEEWEH (Cloud Computing)
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