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£ ( What is Cloud Computing ?
& f _ Could we have a simple definition ?
@bout buying NEW Hardware and Software?

% ﬁt a trap to another bubble economD
@ Computing is as simple as 543%%
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D Crzirzciarisiles U
Detzll definition:
http://csrc.nist.gov/

2 Daoloyiznd ioda]s aroups/ SNS/cloud:
computing/cloud-
def-v15.doc

5 Sarvica lYodals

On-demand self-service.
Rapid elasticity

Broad network access
Measured Service

Resource pooling
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Dynamic Resource
amazon
Iy L;J [jes C2oyiye] s [Provisioning between

Public Data multiple clouds
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Google
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Cl10O 2010 3 Virsuzi1lizz1dion, Clotd zind /20 2.0

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

15 156

t

t
Business intelligence (BI) 5 &
Mobile technologies 6 ‘[‘ 12 12 11
Data/document management and storage T 4 10 9 9
Service-oriented applications and architecture 8 4 9 10 7
Security technologies 9 4} 8 - 6
IT management 10 g 4 :
Enterprise applications 11 J E‘ E‘ E‘

* New question for that year

Source: Gartner Executive Programs : “ Leading in Times of Transition: The 2010 CIO Agendlc? 7


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

15 Cloued in2 irz0d of =8 10D 221705 7

Sign in to see and export additional Tren

® distributed computin... ® grid computing

All regions j |Allyears

E';:':]".:'I I'.'".! 11114 'I"]:':':
T B N d" computing space

| HH [2] Microsoft's cloud computing system is growing up
F Philadelphia Inguirer - Moy 17 2009

|c] Google looks to be ‘cloud-computing' rainmaker far other online business serices
Winnipeqg Free Press - Mar 10 2010

0 | | | | | | | | | | | | | 1 n_‘.n.jl 1 1 H.E g i u “S
2004 EGIGE EGIGE : | : 2007 : EGIGE
News refarence wiluma 1 . |r| d | a

0 . Singagnre

Rank by | cloud computing j
. oouth Kaorea

Regions Cities

1. India 1. Bangalo . Hong Kaong
. Singapore

. South Korea . Murnbai . TEIIWEIFI
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Source: http://mmdays.com/2008/02/14/cloud-computing/

Mainframe PC | Linux Iinternet Virtual Org. \\Data Explode
Sozr Clusiay )Disirioliize Gl Cloiel
Compiiar ) Pzrzll2) ) Comouiing Comlotilne)) Corl)iiiingg



http://mmdays.com/2008/02/14/cloud-computing/
http://mmdays.com/2008/02/14/cloud-computing/
http://mmdays.com/2008/02/14/cloud-computing/

Information Versus Available Storage 2007 Dz)iz) Exp]ure
1,000,000 - /
900,000 ———— _g_ |nformation / 'f',f)_,'J 2 rlunzin Gznomics - 7000 25 | /2217

800,000 —#- Available Storage / -f'f)_,’J F-4 _).I:'jJ.C'E.I./ IS — 000 P3-r (=2:r
700,000 / Too 33 Zwnall (no Spzien) — 00 25 | (227

wn
@ 600,000 / /l
— i s
E 500,000 The Worldwide Growth of eMail i The Growth of Images
E / Trillions per Year 600
@ 400,000 w
(a8 M Person-to-Person eMails 500
300,000 / 25 SpafTaERdAlEHS M Digital Still Cameras
! / " e Camera Phones
200,000
100,000
10 200
0 d d ! 5
2005 2006 2007 2008 2009 2010 l I I o
o om m 0N | B B - l
Source: http://www.emc.com/collateral/analyst-reports/expanding-digital-idc-white-paper.pdf T N WD RN AR RO R R | e T e NG B WS mY B 2k Mo

W Computational Load s VT "N world wide web (Wi'i':écé'a)
Large Hadron

| ” (u_fiio;g%) . A2 100% CAGR

u B Genome Data
8x Growth | 18 month

Annual Email Internet Archive

Traffic, no spam
(300PB+) (1PB+)

(1000PB-#)

Moore's Law 1009, CAGR

2x Growth | 18 months

200 of London’s 2004 Walmart
Traffic Cams Transaction DB

(8TB/day)

x Multiplier
l

UPMC Hospitals ALT Babytalk One Day of
Imaging Data 1 & stant M aging
(500TB/yr)

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

Source: http://lib.stanford.edu/files/see pasig dic.pdf Philip B. Gibbons, Data-Intensive Computing Symposium


http://lib.stanford.edu/files/see_pasig_dic.pdf
http://lib.stanford.edu/files/see_pasig_dic.pdf
http://lib.stanford.edu/files/see_pasig_dic.pdf
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
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Aooliczitlor)

soclal Cornouting, Enterorise, 13Y,...
Progrzinlng
Weao 2.0, Masnuos, Workilows, ...
Mlzinzigamean:
Qos Neqotiation, Ddrnission Corirol,
Pricing, SLA Manzagernent, Metering. ..
Virevz1li2z11 01

VI, VML mainaigernznt and Deoloyrrerit

SUINILE L >
Lo 1)} :‘31::31__] rlzirel vy Jz,,r{:

@ j:fﬁ.

Infrast

eyeOS, Nutch, |CAS,
A-RIME, ...

Hadoop (MapReduce),
Sector/Sphere, AppScale

OpenNebula, Enomaly,
Eucalyptus , OpenQRM, ...

Xen, KVM, VirtualBox,
QEMU, Op=nVz, ...

16



N-N-N-N-

Pzt 23 Jntrodiyetiorg o 13551

&)

Powered by DRBL

Jz122 Y/z00¢
(20-"TsUngy Y/z2ne
Jjazz@nche.oryg.tw




Wnat |s DRl 27

* Diskless Remote Boot in Linux —~e
« Network is cheap, and our time is expansive \
* |In simple words, DRBL is ..... (

— Replace IDE/SATA cable with network cable -
— 40+ student PCs connected to one DRBL server '

Diskfull
PC

Diskless

PC Server

source: http://www.mren.com.tw


http://www.mren.com.tw/
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“add, Y2 Inseall DSl ozicizige 2
configurz i 215 DIRBL Server.

Trizr= zr2 lois of s2r/ic acfaes
S55rlD, DrlCPD, TFTAD, J\JJ"J -‘efyef,
1S Sarvzr, (P S2r/2r .
12ty orS So0iing Necotns 14y,
D DHcPD)SSHD| Nis | yP
eYd| EIST)

DRBL Server L4

Dz1sad o 2,058
Ooven Source zis:l
L2220 rlaciing!




ANFiar finin:g “drblisrv =i -,
“drblipush =i, ‘11202 v/ill 2 ooc21inilg,
Vel L0206 Inlird-o.¢2 i TR TPiR00T,

2ol diffar208 configlrziion ila2s for
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NFS TFTPD DHCPD SSHD NIS YP
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SHUAVY SN Al S AN UN GHONING
IS Connigurations

5105775 D105 D10 F.(= D105 A.(=

NFS TFTPD DHCPD SSHD NIS YP

Configq. Files
Ex. hostname

initrd-pxe

vmlinuz-pxe

pxelinux



YAz Soadideg, 2= W=y
1A z1ddr255 droun Dl P10,

BSOS AN TS ol AN T ) Syl A NS I DS ub A

NFS TFTPD o:/crp SSHD NIS YP

Configq. Files
Ex. hostname Lj.l

initrd-pxe

vmlinuz-pxe

pxelinux



YAz Soadideg, 2= W=y
I-z1dedd=255 drog) Drl C P,
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NFS TFTPD o:/crp SSHD NIS YP

Configq. Files
Ex. hostname

initrd-pxe

vmlinuz-pxe

pxelinux
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NIS

GNU Libc

Lonfig. Files

EXx. nhostname

Jniird-p.c2
AN ZIRE Linux Knernel

m Doot’ Loader



vmiinuz.. | vmilinuz. | vmlinuz. | vmilinuz.

pXxelinux pxelinux: Eapxelinux pxelinux

SSHD NIS

Lonftig. Fiies

Ex. nostname

Jniird-p.c2
AN ZIRE Linux nernel

m boot Loader



vmlm uz

vmlinuz vmiinuz vmliinuz |

Jriired Jriired J Jriired 1 Iniird

pxelinux pxelinux ' pxelinux pxelm ux
IP 1 IP 2 IP 3 IP 4

175 TFTPD DHCPD SSHD NIS YP

Aitar doy/alozidineg oot il23,
SGTIPUSHIIN T EIRENWVITIGCONITIY

\[ == r

1IFSRE 00T for 221000 Coglolia plod=,
pxeilinux DOOT Loader



Iinitra Iinitra Iinitra Iinitra
ymiinuz ymiinuz ymiinuz ymiinuz
oxelinux oxelinux oxelinux oxelinux

P Z P J P4

NS

7 ; sNU Libc
GContighkiles .GINU Libc
RSB '

Initra-pxe
ymiinuz-pxe Linux nNernel
oxelinux Boot Loader
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Aoollezitlor) eyeOS, Nutch, ICAS,
Socizl Comoutirig), Enterorise, 1SV, .. X-RIME, ...
Progrznlng Hadoop (MapReduce),
Wab 2,0, Mzshuos, Workilows, ... Sector/Sphere, AppScale

Mlzinzigamean:
Qos Neqotiation, Ddrnission Corirol,
Pricing, SLA Manzagernent, Metering. ..

OpenNebula, Enomaly,
Eucalyptus , OpenQRM, ...

Virstzlizzraog) Xen, KVM, VirtualBox,
VML, VM rrainzigement nd Deoloyrrent QEMU, Op=nVZ, ...
Jnrr" siruciure: Cornouie, 1ic raga, RMetwork ¥




Virez1li~2=z10000 27 =rntilz1t0r 773

Vigtuzl rlaircwzire [ O3S

MAME 0.138
- DOWMALORD Mouw - wielly QEMU
Mac4Lin

( )
ne
. ("\ -
7 ~ -
— Microsoft

vbuntu
\ T G,

Prnysical rlardwzrs [ O3


http://www.zodttd.com/wiki/index.php/Mame4iphone

YWz 15 Vireyzali2z12d00) 77

ApplicationVirttalizationENEXSVAVIVY ATESIITIIAYL

¢too ViriLzllzztlor)

Das;
Clizane Mirezli~zztior)

=0 A2nDasKioy

Prosaniaiion Virtualizaion 250 VYNC, M9 RDP
O3-lzya] Virtuzlizatior) =3¢ Aen, LV
Maiworic Viriuzlizziior) =0 Ooanrlow
Storagz Viriuzlizzaiion =0 Nathoo

tlon

= o~
Iz

C.

& VAU

RataavVistualZzation

Source: http://en.wikipedia.org/wiki/Virtualization


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

Doz Clote 74

Szl ois

77| Eucalyptus

http://open.eucalyptus.com/
It was a research project of UCSB, USA

Now Eucalyptus System provide technical supports.

It designed to help user to build their own Amazon EC2
Its feature is compatible with existing EC2 client.

Ubuntu Enterprise Cloud powered by Eucalyptus in 9.04
You can register trail account at http://open.eucalyptus.com/

Cons . you might need to type commands in some case


http://open.eucalyptus.com/
https://help.ubuntu.com/community/Eucalyptus
http://open.eucalyptus.com/

Doz Clote 7221

WRETIINERIIA

» http://www.opennebula.org OpenNebula.org
» Sponsor by European Union FP7

« Turn Physical Cluster into Virtual Cluster

* manage status, scheduling and migration of virtual cluster
« Ubuntu 9.04 provide package of opennebula

« Cons . You need to type commands to check or migration

]

SEVENTH FRAMEWORK
PROGRAMME
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| e et e i
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http://www.opennebula.org/
https://help.ubuntu.com/community/OpenNebula
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 DRBL-Xen is still need more work to intergrate into DRBL
« Manual procedure could be found at
— http://trac.nchc.org.tw/grid/wiki/jazz/DRBL_Xen

3% trac s

)
Integrated SCM & Project Management logged in as jazz | Logout(o) | Preferences | Help/Guide  About Trac

| |' Wik |' Timeline |' Roadrnap |' Browse Source |' Wiew Tickets |' Mew Ticket |' Search |' Adrnin |

Start Page  Index | History  Last Change

Massive Deplﬂymem of Xen enabled Virtual Cluster using Diskless Massive Deployment of Xen enabled wirtual Cluster using Diskless Remote ..,
Remote Boot Linux Test Environment
Pre-installation
Test Environment Install and Configure DREL
Configure FXELINUx for Xen Metwork Booting
o YMWare Server 1.0.3 Enable ¥end in default rox.d
o YMWare Image debian 4.0rl as DRBL Server Know Issue of DRBL () with Xen

Create ¥en Doml configure files
*en Doml PXE Booting
Case 1. HWM supported
Case 2: only Para-virtualization supported

Reference
{51 DRBL_Xen
-

DRBL_Xen —
State: Powered off

Guest 05: COther Linux

Configuration file: C:\Wirtual Machines\DREL_xenidrbl_xen.wm:x

Yersion: Current virtual machine for YMware Server 1,0.3

Commands Devices

[ start this wirtual machine Memary 256 MB
Hﬁ Edit: virtual machine settings = Hard Disk (3C3T 0:0)

| 5 Rl Y T4 .-hlw



http://trac.nchc.org.tw/grid/wiki/jazz/DRBL_Xen

SUllding Pzz15 Using Didsl-rlzidoon

Aoollezrtlon eyeOS, Nutch, ICAS,
Socizl Comoutirig), Enterorise, 1SV, .. X-RIME, ...

Progreimmlneg Hadoop (MapReduce),

Web 2,0, Mashups, Workilows, ... Sector/Sphere, AppScale

M=z 20200
Qos Necqoilztion, Ddrnission Corirol,
Pricing, SLA Mernzgernent, Metering. ..

OpenNebula, Enomaly,
Eucalyptus , OpenQRM, ...

Virsuz1l12z18101) Xen, KVM, VirtualBox,
VML, VM rrainzigement aind Deoloyrrent QEMU, Oo=nVz, ...

N = e . :ﬂ . 43
Jnrr“ siruciure: Cornouter Siorage, Network
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http://hadoop.apache.org

Hadoop is Apache Top Level Project

Major sponsor is Yahoo!

Developed by Doug Cutting

Written by Java, it provides HDFS and MapReduce API
Used in Yahoo since year 2006

It had been deploy to 4000+ nodes in Yahoo

Design to process dataset in Petabyte

Facebook ~ Last.fm ~ Joost are also
powered by Hadoop



http://hadoop.apache.org/

LI Y ’ - J ’
Dozl Cloie ji Hacior | > orMN2r=2

* http://sector.sourceforge.net/
* Developed by National Center for Data Mining, USA
* Written by C/C++, so performance is better than Hadoop

* Provide file system similar to Google File System and
MapReduce API

* Based on UDT which enhance the network performance

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

\g;‘ ¥
National Center for Data Mining U I C ‘ﬂ I Open Data Group
1) University of lllinois at Chicago Aoan data httpdiwww.opendatagroup.com/


http://sector.sourceforge.net/
http://sector.sourceforge.net/
http://sector.sourceforge.net/
http://udt.sourceforge.net/
http://www.opencloudconsortium.org/
http://www.opencloudconsortium.org/testbed.html
http://www.opencloudconsortium.org/testbed.html
http://code.google.com/p/malgen/wiki/Malstone

SUllding P2z using Didsl-rlzidooo

* Used in http://hadoop.nchc.org.tw

* drbl-hadoop - mount local disk for HDFS and MapReduce

svn co http://trac.nchc.org.tw/pub/grid/drbl-hadoop

* hadoop-register -

web interface with ssh applet

svn co http://trac.nchc.org.tw/pub/cloud/hadoop-register

s trac

Integrated SCM & Project Management

3% trac

Integrated SCM & Project Management

{ drbl-hadoop-0.1

Mame

nlh
| drbl-hadoop

| drbl-hadoop-mount-disk

/ hadoop-register |

Name Size

G
b1 efc

-] adduser.php

Rey Age

182 4 weeks

85 & weeks

Lasi



http://hadoop.nchc.org.tw/

Dermo

L

Ls2rs

necdooo.nicric.org.tyw for raulil

* DRBL Server x1 (hadoop)
* DRBL Client x 19 (hadoop101~hadoop119)

- Based on Cloudera Debian package and enhance security setting
and permission for multi-users.

a - o ¥ OBE) | [ Mihadoop nche ore bwicheck user identificstion php - [ E) ]mlluup Haﬂuup Map/Reduoce Adminizstration - Mozilla Firefox —/|m] ji[

! Hadoop NemsNode hedoop nche.orztw:8020 | | '] Hedoop #R3E

- ¥ OEBEaD |-' hitp:ithadoop nche org. te: 5003040 btrac il 5 7 -

et [rmvamg [Fmeil [pazvengtw@amiloom |2 [EHEE [EE (965577605 |6t [EHETD e (Wt | MR [hedoorttt 3
RO RO @R By TR SEE f hadoop Hadoop MapfReduce Admin-—- | | | Hadoop 1RSE - | &
.

i' i 1. hadoop.nchc.orgtw ‘

hadocop Hadoop Map/Reduce Administration

em are free softwarg

RUNNING|
B Jul 19 22:48:19 EDT 2009
s with ABSOLUTELY NO WARRANTY, to the extent 018 % cbndetel 2 0,
) Fri bfayr 29 232949 TTTC 2009 by oot
009 from wr189-050.nche.org. tw 200907192245

Cluster Summary

Maps Reduces Total Submissions Modes Map Task Capacity Reduce Task
0 0 711 higs) 38 38

Running Jobs

Running Jobs

s -
4 ]

2 e e




Suldineg S5 Usiney) Didsl-ojocliysiar

Need more time to package related software.

drbl-biocluster — batch script of Debian to install bioinformatics
related softwares

svn co http://trac.nchc.org.tw/pub/grid/drbl-biocluster

* Including DRBL - MPICH2 - R - Rmpi - BioCondoctor
Nagios - AutoFACT - BLAST - SIM4 - Clustal
Eland - Velvet - Bowtie - SOAP
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