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What is Cloud Computing ?
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another bubble economy ?
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loud Computing is as simple as 5..4..3..2..1...
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What you need to know
about cloud computing

Source: http://www.cnet.co.uk/i/c/blg/cat/software/cloudcomputing/clouds1.jpg
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ITrS STILL THE ( "It's the economy, stupid”)

F4 % ( James Carville ) A £]i3 47423E »
ECONOMY ARG L L BT 42 B A5 o

STUPID 1992 %

George (K& | TR ALK

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

CEO BPSE IS Ap AT AR K AR 6 K4, o
- 2002 F

PAUL BEGALA T iF » 53k e3i 1 TRE | %4 T4
AUTHOR OF IS OUR CHILDREN LEARNING? < "It's the data, stupid" >
TR THRGTH > RABRETTRERYGTE
RAEE > T~ FHRRT > BORGARLRR?

- 2007
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R : Wikipedia
PhAVSics : World Wide Web (IOGB

. Computational Load

Cigoiider - obe, ~ o ture! IIGELIONE 100% CAGR

u B Genome Data ."(415"3)

8x Growth | 18 month

Annual Email Internet Archive PhotoSi

Traffic, no spam i
(300PB+) (1PB) (1000PB#)
200% CAGR

Moore's Law
2x Growth | 18 months

200 of London’s 2004 Walmart
Traffic Cams Transaction DB

(8TB/day) (500TB)

x Multiplier
l

UPMC Hospitals
Imaging Data C
a (500TB/yr) (750GB)

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

Sourc

v
..

Phillip B. Gibbons, Data-Intensive Computing Symposium
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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

Capacity vs. Usage
(Traditional Data Center)

Planned Capacity

Compute Power
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Source : http://awsmedia.s3.amazonaws.com/chartO1 traditional 720x540.jpg
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Sign in to see and expaort additional Tren

@ distributed computin... @ grid computing

All regions j |Allyears

Saarch Volume index

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

L3
L L | | [ iy I 4 .
2004 2005 2006 2007 2008 2009 Y2014 H_E g 10Nns
I I I I I I I I I I I I I I I I I “‘
Hrance wWiumea

Maws raf I “ )
o . India
0 ’0“
- - ¢ . Singapore
Rank by | cloud computing j ““‘ —H—L
. oouth Kaores
Regions Cities

1. India

1. Bangalore, India H|:||"|!1 HDI"IH

2. Singapore —— 2. Mahape, India
3. South Korea = 3. Mumbai, India . TEli'l,l'l,l'Elﬂ
4. Hong Kong = 4. Chennai, India
f. Taiwan E 5. San Jose, CA, LISA,
II.... - X
6. Ireland . B Dell Atz n e,
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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
16 -

Cloud computing

t

t
Business intelligence (B) 5 &
Mobile technologies 6 1‘ 12 12 13
Data/document management and storage ¥ 4 10 9 9
Service-oriented applications and architecture 8 4 9 10 Fi
Security technologies 9 @. 8 3 6
IT management 10 "
Enterprise applications 11 I 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 |AII regions

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

cloud computing =100 virtualization 1.45

Saarch YVolume indax Gaog| F Fends i] Microsoft joins ‘vidualization' push
Globe and Mail - Jan 22 2008

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

£J Microsoft Launches Virtualization Blitzkrieg
CRN - Sep 8 2008

D] CA to Deliver Integrated Virtualization Mane

Program
2004 2005 2006 2007 | 2008 | 2009 | 2010 WELT ONLINE - Sep 15 2008
I I 1 I 1 1 1 I I I 1 1 I I 1 I I 1 I 1 I
News refarenca voluma
|E| Wyse and VMware Users and Channel Part

Reuters - Aug 31 2009

4 A Aol \F | Google looks to be ‘cloud-computing' rainms

Rank by |C|DLIC| computing 1‘l Winnipeg Free Press - Mar 10 2010
More news results »

Regions Cities Languag
1. India — 1. Bangalore, India ———————— - 1. Kore
2. Si re —_— 2. Mahape, India —— 2. Engli
3. Hong Kong _ 3. Mumbai, India e — 3. Dutc
4. South Korea — 4. Chennai, India ———— 4. Gem
3. Taiwan — 3. Delhi, India —— 3. Chirun
6. ——& 6. San Jose, CA, USA —— ™ 6. PortL
T - 7. Singapore, Singapore o 7. Thai




"ﬂﬁ*ﬁ%»ﬁw ﬂ==fﬁrr7
//f';lfi‘/)r‘g i-':'—: ':?— /l,/ J'E 7 = [ -’
J =N 7T
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cloud computing does not have enough search volume for ranking .
| | | BB LB RTAR k)
Scale is based on the average worldwide traffic of iphone in all years. Learn more
cloud computing '0 iphone =100 [pad =0.10 androld =010 chrome === 0.25
Saarch Volume indax Google Trl | F i iPhone 3G Success!l!
! Dallas Moming News - Jul

iPad T

400 B 3 I 8| iPod..iPhone..now, iPad

iPhone - F '  Economic Times - Jan 27

Apple unveils the "iPad"
AFP - Jan 28 2010

{ [ & &
L_ e 0 iPad Gag Apps Missing: N
e ——————ae—————— . TR S Vet - PC World - Apr5 2010

2.00

' VAN £ | Apple unveils iPhone 4 an
Android | — o

Myjoyonline.com - Jun 7 21

s Al F | 'iPhone 4 major leap on iP
Rank by | iphone j i Times of India - Jun 24 20

Dy - R More news results »
£ TE) GRAAMFGREES o
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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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. Google App Engine (GAE)
- R AT AATE LR JE AR Google F&X L o
. }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}&}‘ .

~ B BHAR $0.12 £U/GB, AT $0.10 £T/GB

— CPU B $0.10 £ 7U/8F

— 4 489 A4t $0.15 £ L/IGB-4: /]

— EFEA 4 $0.0001 & /A

%% R &k 1 http://code.google.com/intl/zh-TW/appengine/
http://code.google.com/intl/zh-TW/appengine/docs/billing.html
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It was a research project of UCSB, USA 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

e AAEAH Amazon EC2 BLA 8 A P i@

Its feature is compatible with existing EC2 client.

&3 & Ubuntu 9.04 2.40k% Eucalyptus # &%

Ubuntu Enterprise Cloud powered by Eucalyptus in 9.04

A Al A 428t Eucalyptus %8 7 Bl F & B3z Mk %

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

Cons : you might need to type commands in some case

Bl # Eucalyptus B9 % % KR > FH 5%
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 B IL A S
Turn Physical Cluster into Virtual Cluster =
o B 3 E # R AR AR ~ PR ~ 3B AE (migration) Bl
manage status, scheduling and migration of virtual cluster

Ubuntu 9.04 provide package of opennebula

ERE5 0 E 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
(

e

LR



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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Googla 7= G G2 AT L.

» Google £ — & g9 F A 69 = K B 42 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

38


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 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/
39


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/

slziddoy

http://hadoop.apache.org

Hadoop A& Apache Top Level % % %
Hadoop is Apache Top Level Project
B A7 £% 9% Yahoo! ¥ By ~ B4 2% 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 4


http://hadoop.apache.org/
http://hadoop.apache.org/
http://hadoop.apache.org/

"
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http://sector.sourceforge.net/

HEBREHRDF OB ERBER -

Developed by National Center for Data Mining, USA

A CIC++ 3485 » Rz’ Hadoop # 4 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 ‘ﬂl ' Open Data Group
). University of lllinois at Chicago qoen cata httpiliwww.opendatagroup.com/
o, -



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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http://trac.nchc.org.tw/cloud
http://trac.nchc.org.tw/cloud
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