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What is Cloud Computing ?
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another bubble economy ?

REBEARMAEREHRALD = .. ...
loud Computing is as simple as 5..4..3..2..1...
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What you need to knny::
about cloud computing

Source: http://www.cnet.co.uk/i} c/blg/cat/software/cloudcomputing/clouds1.jpg
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W, Bush, ( "It's STILL the economy, stupid”)
The GOP’s

CEO AP A K S AR A AR
- 2002

PAUL BEGALA  Fshif R > A &3 TRE | T8 T
AUTHOR OF IS OUR CHILDREN LEARNING? < "It-s the data, Stupid" >
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- 2007
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Wikipedia
World Wide Web (IOGB
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. Computational Load

u B Genome Data
8x Growth | 18 month

Jerso

Annual Email Intemet Archive Photosas

Traffic, no spam ;
(300pB+) (SR (2000PB#)
200% CAGR

Moore's Law
2x Growth | 18 months

200 of London’s 2004 Walmart
Traffic Cams Transaction DB

(8TB/day)

x Multiplier
l

UPMC Hospitals
Imaging Data
(500TB/yr)

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

Sourc

v
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Phillip B. Gibbons, Data-Intensive Computing Symposium
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Capacity vs. Usage
(Traditional Data Center)
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Planned Capacity
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Source : http://awsmedia.s3.amazonaws.com/chartO1 traditional 720x540.jpg
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d" computing space

| HH [5] Microsoit's cloud computing system is growing up
r Fhiladelphia Inguirer - Moy 17 2003

|c] Google looks to be ‘cloud-cormputing' rainmaker for other online business sewices
Winnipeg Free Press - Mar 10 2010
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ClO strategic technologies reflect increased interest in “lighter-weight”
solutions

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

Ranking 2009 2008 2007
Virtualization
Cloud computing 16 i

t

t
Business intelligence (B) 5 ut
Mobile technologies 6 ‘[‘ 12 12 11
Data/document management and storage Fi 4 10 9 9
Service-oriented applications and architecture 8 4 9 10 i
Security technologies 9 @. 8 5 6
IT management 10 2 *
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 ”


http://www.gartner.com/technology/research/content/cio_it_executives.jsp
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Searches Websites

Scale is based on the average worldwide traffic of cloud computing in all years. Leam more

cloud computing =100 virtualization 1.45

Search Volume index Gaoag| F rends A

4.0U

2.04

2004 2005 2006 2007 | 20048 | 2009 2010
[ B P e | I I B I 1 1

Mews refaranca wolume

! : £

Rank by | cloud computing 5]

Regions Cities
1. India I S — 1. Bangalore, India
2. Singapore ——— 2. Mahape, India
3. Hong Kong —— 3. Mumbai, India
4. South Korea — 4. Chennai, India
3. Taiwan e — 3. Delhi, India
6. — 6. San Jose, CA, USA
7. 1 == 7. Singapore, Singapore

| Al regions

Microsoft joins vidualization' push
Globe and Mail - Jan 22 2008

Microsoft enters virtualization with Windows
Canada.com - Feb 27 2008

Microsoft Launches Virtualization Blitzkrieg
CRM - Sep 8 2008

CA to Deliver Integrated Virtualization Mane

Erogram
WELT ONLINE - Sep 15 2008

=

Wyse and ViMware Users and Channel Part
Reuters - Aug 31 2009

Google looks to be ‘cloud-computing' rainme
Winnipeg Free Press - Mar 10 2010

More news resulis »
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cloud computing does not have enough search volume for ranking ﬁ T N
| | | RBLERT A TR
Scale is based on the average worldwide traffic of iphone in all years. Learn more
cloud computing '0 iphone =100 [pad =010 androld =0.10 chrome === 025
Search Volume index Google Tri | F A| iPhone 3G Successl!|
! Dallas Moming News - Jul
iPad | &
= “Ph 3L 8| iPod..iPhone...now, iPad
1 one ' Economic Times - Jan 27 «
2.00 A ' Apple unveils the "iPad"
N _ AFP - Jan 28 2010
“ fl - 0 iPad Gag Apps Missing: N
- ————age L— T R — - PC World - Apr 5 2010
2004 2005 2006 | 2007 | 2008 | 2003 2010
; I‘ II I-.e--- o :, I | | I I I I I I I I I I I I 1 E A[}mﬂ unveils iPhone 4 an
. o o 0s4
Android B Myjoyonline.com - Jun 7 2(
0 o F| iPhone 4 major leap on iP
T Times of India - Jun 24 20
Rank by |iphone | -
= JMm 3% v2 More news results »
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Amazon Web Service ( AWS ) amazon
R #E45 R % © Amazon EC2 webservices"

- Small (Default) $0.085 per hour(L) - $0.12 per hour(W)
- All Data Transfer $0.15 per GB

%4 5 JR7% © Amazon S3

- $0.15 per GB — first 50 TB / month of storage used

- $0.15 per GB — all data transfer in

- $0.01 per 1,000 PUT, COPY, POST, or LIST requests
¥4 : Paying for What You Use

\

%5 KR . http://eblog.cisanet.org.tw/post/Cloud-Computing.aspx
http://aws.amazon.com/ec2/pricing/
http://aws.typepad.com/aws/2010/02/aws-data-transfer-prices-reduced.html
http://aws.amazon.com/s3/#pricing


http://eblog.cisanet.org.tw/post/Cloud-Computing.aspx
http://aws.amazon.com/ec2/pricing/
http://aws.typepad.com/aws/2010/02/aws-data-transfer-prices-reduced.html
http://aws.amazon.com/s3/#pricing
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JE I i Applicaiion
Swegiel Compuliing, Enteiomss, 1SY,..

BHET Proygramunlng

Web 2.0 Jrdy, Yashups, Wondlows, ..

b e ;_"_‘ 't_%:fti Y oy
e F 2 Coniyol
Doz )gqotizion, Ddmission Contiol,

) A

Pricing, SLA Management, Metering...

Ji gz, Migiuzlizzition

VML, VI snenagzment end Deoloyment

vb"

%.«ﬂ‘év rLit 7 i.//'\i/,l Tf’jj \.I\/' 18 A

rifrasiructre. Corrig outer
Mestyor—"

eyeOS, Nuteh, ICAS,
H-RIME, ...

Hadoop (MapReduce),
Sector/Sphere, AppScale

OpenNebula, Enomaly,

Eucalyptus , OpenQRM, ...

Xen, KVM, VirtualBox,
@EMM QpenVz, ..
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. Google App Engine (GAE)
- R AT AATE LR JE AN Google F&X Lo
. }Ii’f/\ ;

- 500MB of storage

- up to 5 million page views a month

- 10 applications per developer account
» R

- X3 E A4l Python 2 Java
o ;‘1. %7}&4‘{_ .

~ B BHAR $0.12 £0/GB, AT $0.10 £T/GB

— CPU B $0.10 £ 7U/8F

— 4 489 A4t $0.15 £ L/IGB-4: /]

— EFEAAAE $0.0001 £ AT/EAR M4

%2 R http://code.google.com/intl/zh-TW/appengine/
http://code.google.com/intl/zh-TW/appengine/docs/billing.html



http://code.google.com/intl/zh-TW/appengine/
http://code.google.com/intl/zh-TW/appengine/docs/billing.html

Triraa Corz Tzennologlas of Soodgla Lo
Googls 7 =55 B T

» Google £ — & g9 F A 69 = K B 42 AT
* (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

32


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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Sigranls HBase, Hypertable.
A huge ey-value datasioge Cassandra, ....
Mzip iz JJ L Hadoop MapReduce AP
rrw, ralls) procsss, date) Sphere MapReduce AP, ...
Guygle fitle Jysien Hadeoep Dislributed File System, (HDFS),
Ty siure petevyiss of date) Sector Distributed File System

# % X F3% % # MapReduce API & 1% :

http://trac.nchc.org. tw/grid/intertrac/wiki%3Ajazz/09-O4-14%23MapReduce
HALBAF LR G A As R A&

> IBM GPFS - http://www-03.ibm.com/systems/software/gpfs/

> Lustre - http://www.lustre.org/

> Ceph - http://ceph.newdream.net/
33


http://trac.nchc.org.tw/grid/intertrac/wiki%3Ajazz/09-04-14%23MapReduce
http://www-03.ibm.com/systems/software/gpfs/
http://www.lustre.org/
http://ceph.newdream.net/
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4. Rapid elasticity Siurays Yirivzlzziiogn

c .-

l_, 3~ (‘-— ' H T =4 Ze 4T ),
i S e G iR

e

l'l't



WIS JJJJ APPINY 0T IVPENNSOUTCERIOUN

Z Gl Bl 5 A M B b e 2 EL R Z ok A i bE ghe

= B B ZAw 22 ) ) 52 22 2T B) &) i Al

Monlioring | Ay Ganglia, Nagios
1 :‘:i&f Fritba e i) | DD, SAML

YUl Ve géfmumu Tool

= l =7,

Opziulzyuls, Evclyoius

,\

,‘J

/,—if df)v’f?ngé—.& Z-’r'a’"/'ﬁ: =

C)Solavial Mieturz iz itie S )
S) JJJJJJ_ ﬁf !fJ J«JIJJJ L] 91 Az, KM, Opan'Z

Mt o \ﬁ!fﬁ'J';llJU"”'JlifJﬂJJ

)
¢

Doznrloyy ySulien
):Jrjj z ,r/,——l fJ =3

[

STl UJ:» Ygtuzllizztion | et
B R e

I
tt/l‘
v
gu'e
W2
-
i
P
IN
i
(G



%«)\F%i‘zﬂ:é’y XA ERERE

/\\

PN

_ a@& 1% 1 & (100% CPU 1% A ?)

— HERM ~ =H -~ THEAT
REMETE

— VMWare ESXi / vSphere

— Microsoft Hyper-V

— Citrix XenServer

Fa B % 5

— RV AE IR B AR B AR AN S B 3E R A
— (Server Consolidation)
~ o LRI E LR

— (Ex. #

% BT i A RS 15 )

Operating System

%% %

e -
Windows Server-200s
Hyper-V*

@ahn' CiTR!X@
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- MAEERE R £
— TARM R ? B &9ae TR ? I A AL R R 2
« EAFRFILA
— Microsoft Assessment and Planning (MAP) Toolkit for Hyper-V
— Hyper-V ##4#& L K% Server £ HH N » EAFFERESF
— Open Source: MRTG, Gangalia, Nagios, ....
- RECPUME ~WERAE ~ RFABRBRARFH ~ PRBHAL I H
o RSB RA
_“ﬁ”mﬁﬁmﬁﬁﬁﬁ (REM R E &) -
BN E X Z g6 G350 o


http://technet.microsoft.com/en-us/solutionaccelerators/dd537570.aspx
http://oss.oetiker.ch/mrtg/
http://ganglia.sourceforge.net/
http://www.nagios.org/
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— BRAF R Bk Hyper-V"

— AAERECE S 0 TR R
MEBRRTE

— VMWare Viewer 4

— Microsoft Hyper-V —
— Citrix XenDesktop [E” vmware
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http://www.vmware.com/files_inline/images/vdi_diagram_new_01.gif
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GREEN FAGTORY

WAt 7678 (DRBL) /2 & B m TEMHARERBI 5 F 0 h 5%
http://trac.nchc.org.tw/cloud/attachment/wiki/jazz/09-10-14/TSMC/08-08-1 7_DRBL_Green_C0mputing_V2 pdf
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0.06 1

M Casel (Local Boot with HD) I \ AERE @mﬁ

B Case? (PXE Boot with HD) (Diskless Remote Boot in Linux )

0.05 A

™ Case3 (PXE Boot without HD) bR = A R R e

R bk B B PR T

0.04 A

0.03 A

kW-h

140 4

0.02 4 Lt

100 1

0.01 A

80 -

60

Make kernel -j 1 Make kernel -j 2 Make kernel -j 3 Make kernel -j 4

40

Time (seconds)

20

AR BAFNE S TR F5%
http://drbl.nchc.org.tw , http://clonezilla.nchc.org.tw
MAs E2CC 8% % FR > F45%
http://trac.nchc.org.tw/grid/raw-attachment/wiki/deliverable09/1003anav.pdf

) H g‘/\‘ - ,',:f,
GEL T

‘ B4 B Clonezilla

s Clonezilla

WA R RSB
CRRARER R A K B
1R

B Casel (Local Boot with HD)
M Case2 (PXE Boot with HD)

I Case3 (PXE Boot without HD)

I,
o P

Make kernel -j 1  Make kernel -j 2 Make kernel -j 3 Make kernel -j 4


http://drbl.nchc.org.tw/
http://clonezilla.nchc.org.tw/
http://trac.nchc.org.tw/grid/raw-attachment/wiki/deliverable09/1003anav.pdf
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— RF B KEE | K EHER A
MERE T E : EMC -~ NetApp
HMERM 7L IBMGPFS

— Lustre ~ ZFS ~ GlusterFS...
FA = &

— By &+ £ & (Data Deduplication)
— R E M Ky ~ ¥R

= =2z = e Yo o),
(2) % i

LS ORACLE
FELUSTER COMMUNITY
T


http://www.emc.com/
http://www.netapp.com/
http://www-03.ibm.com/systems/software/gpfs/index.html
http://www.lustre.org/
http://www.opensolaris.com/
http://www.gluster.org/
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RAIMKZEZEEILH)K (UCSB) 9 R E L =

It was a research project of UCSB, USA "—7’7' Eucalyptus
H A7 ©.#% & Eucalyptus System i3 B3] & &4z

Now Eucalyptus System provide technical supports.

£ = B 952 3R1E H A 7T vidTk B 289 EC2

It designed to help user to build their own Amazon EC2

H e AAEH Amazon EC2 BLA & A P i@

Its feature is compatible with existing EC2 client.

%352 Ubuntu 9.04 Z.404k Eucalyptus & &4

Ubuntu Enterprise Cloud powered by Eucalyptus in 9.04

B AT A 424t Eucalyptus &% 7 B3 -F & 3z Mk

You can register trail account at http://open.eucalyptus.com/
BB B ARy BRAEE H B AN

Cons : you might need to type commands in some case

Bl# Eucalyptus B9 % % FaR > F45 %
http://trac.nchc.org.tw/grid/wiki/Eucalyptus


https://help.ubuntu.com/community/Eucalyptus
https://help.ubuntu.com/community/Eucalyptus
http://open.eucalyptus.com/
http://trac.nchc.org.tw/grid/wiki/Eucalyptus
http://trac.nchc.org.tw/grid/wiki/Eucalyptus
http://trac.nchc.org.tw/grid/wiki/Eucalyptus
http://trac.nchc.org.tw/grid/wiki/Eucalyptus
http://trac.nchc.org.tw/grid/wiki/Eucalyptus
http://trac.nchc.org.tw/grid/wiki/Eucalyptus
http://trac.nchc.org.tw/grid/wiki/Eucalyptus

R O DETT ED U o

http://www.opennebula.org

W BN B 2% € (European Union FP7 ) & 8 OpenNebUIa.org
Sponsor by European Union FP7

AR R R AR TR 09 BRI S
Turn Physical Cluster into Virtual Cluster
B3R R R AR RS ~ HEAZ ~ B4k (migration)
manage status, scheduling and migration of virtual cluster
Ubuntu 9.04 provide package of opennebula

EREE  F TS AR AT R B S 0938 4E (migration) o

Cons : You need to type commands to check or migration

M7~ OpenNebula %2 % AR > Application
# %% http://trac.nchc.org.tw/grid
/wiki/OpenNEDbula

———
SEVENTH FRAMEWORK
PROGRAMME

OpenNebula

Virtualizer Virtualizer

i
(

W T



http://www.opennebula.org/
http://www.opennebula.org/
http://www.opennebula.org/
https://help.ubuntu.com/community/OpenNebula
http://trac.nchc.org.tw/grid/wiki/OpenNEbula
http://trac.nchc.org.tw/grid/wiki/OpenNEbula
http://trac.nchc.org.tw/grid/wiki/OpenNEbula
http://trac.nchc.org.tw/grid/wiki/OpenNEbula
http://trac.nchc.org.tw/grid/wiki/OpenNEbula
http://trac.nchc.org.tw/grid/wiki/OpenNEbula
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%% 2% : Embedded systems virtualization: Consider a Hypervisor
http://www.eetimes.com/design/automotive-design/4016811/Embedded-systems-virtualization-Consider-a-Hypervisor
%% 2k : 10 questions to ask when choosing a virtualization solution
http://www.eetimes.com/design/eda-design/4006406/10-questions-to-ask-when-choosing-a-virtualization-solution


http://www.eetimes.com/design/automotive-design/4016811/Embedded-systems-virtualization-Consider-a-Hypervisor
http://www.eetimes.com/design/eda-design/4006406/10-questions-to-ask-when-choosing-a-virtualization-solution
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2 4 ) B 2 BB ) 7,

@{> App Store
NDKIA symbian

B K &R : http://www.iphonic.tv/iphone_screen_amaze.png 41%
K &R @ http://en.wikipedia.org/wiki/File:Smartphone_share_current.png
%% % : iPhone - Playing mame4iphone with a WiiMote
http://www.youtube.com/watch?v=2AqgIWPnrlc

% % : Android running on iPhone!

http://linuxoniphone.blogspot.com/2010/04/ive-been-working-on-this-quietly-in.html & E?mma” & HI_M . -":"-.”dmid
http://www.youtube.com/watch?v=5yO2KQHKt4A ® Apple @ Windows Mobile @ Linux
%% 2% : Android on Motorola Rokr E6 @ Other

http://www.youtube.com/watch?v=-QAWd4ljV3g

%% 2% : 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=Nvj4ObHmxCI
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%% 4% : 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
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%% 2% : Embedded systems virtualization: Consider a Hypervisor
http://www.eetimes.com/design/automotive-design/4016811/Embedded-systems-virtualization-Consider-a-Hypervisor
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Embedded XEN

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

KVM for ARM

http://www.ncl.cs.columbia.edu
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t binary image with

Requirement KV KB Ernbed daﬁ
Hypervisor

Embedded no yes V&5

Frocessor Support

Real-ime o no Yes

Fasl no no yes

communication

Footprint >10MB 16MB <GdkB

Code size . 1005 kLoC .'I 00s kLaC _ 10 kLaC
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h &% : Hacks in Taiwan Conference 2010
http://www.hitcon.org/hit2010/download/6_New%20Battlefield%20For%20Malware%20Game.pdf
E K% & PK/ Hypervisor - New Battlefield For Malware Game jE#tt% - & &4 X7 6937 8%


http://www.hitcon.org/hit2010/download/6_New%20Battlefield%20For%20Malware%20Game.pdf

	頁 1
	頁 2
	頁 3
	頁 4
	頁 5
	頁 6
	頁 7
	頁 8
	頁 9
	頁 10
	頁 11
	頁 12
	頁 13
	頁 14
	頁 15
	頁 16
	頁 17
	頁 18
	頁 19
	頁 20
	頁 21
	頁 22
	頁 23
	頁 24
	頁 25
	頁 26
	頁 27
	頁 28
	頁 29
	頁 30
	頁 31
	頁 32
	頁 33
	頁 1
	頁 2
	頁 3
	頁 4
	頁 5
	頁 6
	頁 7
	頁 8
	頁 9
	頁 10
	頁 11
	頁 12
	頁 13
	頁 14
	頁 15
	頁 16
	頁 17
	頁 18
	頁 19
	頁 20
	頁 21
	頁 22
	頁 23

