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It changes too fast, don't waste your paper !!

2 % & All Info. will be updated :

— http://trac.nchc.org.tw/cloud
http://www.classcloud.org/media - training course video archives
http://www.screentoaster.com/user?username=jazzwang

= EREHmEE If you need an environment of Hadoop :
http://hadoop.nchc.org.tw

48 B MR8 3t 3% If you have questions about Hadoop :
http://fforum.hadoop.tw
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Let's have a
QUICK

REVIEWS
about Cloud

HEAERELEF? TREHEY LB ?
What is Cloud Computing ?

EMmERERIARE T —HARM ~ MR 7
s it about buying NEW Hardware and Software?

ZHEHTHRAR S RIRELEF R T R ?
Is it a trap to another bubble economy ?

RIS MPATRERLG = ...
loud Computing is as simple as 5..4..3..2..1...
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On-demand self-service.
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Key spirit of Cloud ~
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Everything as a Service !!
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* AaaS Architecture as a Service
*BaaS Business as a Service 3 4 ‘
- CaaS Computing as a Service Custo2r-Oeizniad
*DaaS Data as a Service i, o a3 =3
VT =] y  E|2 i __L‘. !
- DBaaS Database as a Service A A "./J e
* EaaS Ethernet as a Service
* FaaS Frameworks as a Service
*» GaaS Globalization or Governance as a Service
* HaaS Hardware as a Service
* IMaaS Information as a Service
* laaS Infrastructure or Integration as a Service
* IDaaS |dentity as a Service
- LaaS Lending as a Service el A L r Wi T
* MaaS Mashups as a Service
* OaaS Organization or Operations as a Service Autnenitication

A thorizatior
Accourting

- SaaS Software or Storage as a Service

* PaaS Platform as a Service a:

* TaaS Technology or Testing as a Service a
*VaaS Voice as a Service Sarvice
3|/ A : https://www.ibm.com/developerworks/mydeveloperworks/blogs/sbose/entry/gathering_clouds_of xaas

When dld t e Cloud come ?!

)

BREATIHERY T




Srizf rlisiory of Cormpuiingg (11D)

1950 P0)P]

u

1955 J')_).I')"./

u

-

Sourcc: http://pincdakrch. files, wordpress.com/2007/07;

Mainframe
SUEYS
Complizy

19859 “fs: Ul

1977 Apole 1] 95 121 Jor PC S50

Bzl to (207 19705 L.,

1952 TORP[IP 1065 ONU)

ETEL SFES B2

- A‘%PnNET —— =
S P

199 Lin«<

Bzl to fazr JYDIC

J ddd

Srizf rlisiory of Cormptiin:g (219)

Source: hutp://www.nchc.org.iw

Mainframe\ PC | Linux
SRR Cluysizr
Corplizy N ey,

1A




1990 YWorld Yidze Y20 1991 CORS
DYy C=70
. Jz1yz R
Microsoit DCO
1993 Vw0 Brovwsar o
Woszic oy MNeS Disirivuizd Ovjzcis

r)._ NP
~zloc. L o)

Skeletan Server

Client ¢ Stub

(2217 19905 .,

Srizf rlisiory of Cormptiingg (319)

Source: hitp://www.scei.co.jp/lolding/en/de.huml \_‘

Mainframe\ PC | Linux Internet
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1997 Volunizzy Compiiiing
1999 SETIOHOME

2003 Glovys Toolikdg: 2

the globus toolkit®

vww.globustoolkit.org

2002 Bar/do
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2005 Ueliiy Corpiuiing

Amazon EC2 | $3

amazon
webservices™

2005 Noziciz rlzdooo

2007 Cloud Coripiiting
Google + IBM

Google
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Source: hitp:/ mmdays.com/2008/02/14 cloud-computing
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Information Versus Available Storage
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- Il Genome Data
8x Growth | 18 month

Moore's Law
2x Growth | 18 months

x Multipiter
I

Source; hilp://libstanford.cdu/files/sce pasig die.pdl
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(200PB+)
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(1PB+)

tlo 2004 Walmart
T Transaction DB
(8TB/day) (500TB)

UPMC Hospitals
|I'I’|a! |Ing Data
(500TB/yr)

Torashake
Earthquake Model BGE
. (1PB)

Total digital data to be created this year 270,000PB (ue
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What can we learn from the past ?!
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Lesson #3: Extra c
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This is why Cloud Computing matters ?!
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1O 2010 2 Viriuzli~ziilon, Clod ziad 120 2.0

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

solutions

CIO technologies Ranking of technologies ClOs selected
as one of their top 5 priorities in 2010
Ranking 2010 2009 2008 2007
Virtualization t B 5
Cloud computing E f 16 = =
Neb 2.0 4 185 15 ®
= e A T TP = - = ;
Business intelligence (BI) 5 \} 1 EI m
Mobile technolagies 6 + 12 12 11
Data/document management and storage 7 4+ 10 9 9
Service-orientad applications and architecture 8 3 9 10 7
Security technologies 9 :} 8 = 5
IT management 10 1 ) #
Enterprise applications 11 \"L |E |?| |§|

* Mew question for that year

Source: Gartner Excecutive Programs . © Leading in Times of Transition: The 2010 CIO Agenda *
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Sign in 10 see and expor addtional Tren
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Mlc oson cloud computing system is growing up
P <+ hov 17 2008
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Mae 10 2170
: 0 Regions
1. India |——— ..
Rark by [ cloud computng - 2. Singapore
3. South Korea =
Regions Cities -
1. India e 1 3argaore India 4 Hung KDng_ 9
2. Singapore =_ 2. Mahape, India
3. South Korea = 3. Mumbai, nda 5. Taiwan —
4. Hong Kong = 4 Chennai. India
5, Taiwan = 5. SanJose, CA, USA| 6. Ireland =
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Browser difference become entry barrier ?!
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Hadoop (MapReduce),
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Xen, KVM, VirtualBox,
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Dozr) Clotel 7)1

B M KL EZEE & (UCSB) 43 % B %
It was a research project of UCSB, USA

B 77 €95 & Eucalyptus System iz FJ A5 & g #
Now Eucalyptus System provide technical supports.

Bl B o RBHERHT 4TI B T8y EC2

It designed to help user to build their own Amazon EC2
FexmErn AmazonEC2 BA A AN &

Its feature is compatible with existing EC2 client.

&% & Ubuntu 9.04 &g ék Eucalyptus &yE4

Ubuntu Enterprise Cloud powered by Eucalyptus in 9.04

B A7 A 34t Eucalyptus &8 F #3=-F & L MiESE

You can register trail account at http://open.eucalyptus.com/
I BATMD A SR BRER BRI A A

Cons : you might need to type commands in some case

B Cucalyptus 9 # % Fi > 544
http://trac. nche, org, tw grid/wiki/Eucalyptus

/| Eucalyptus

37
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eyeOS, Nutch, ICAS,

Social Computing, Enterprise, 1SV,... A-RIME, ...
BFFEE Prograunming Hadoop (MapReduce),
Wal 2.0 41 &, Mashups, Workilows, Sector/Sphere, AppScale
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Dozr) Clotel 7723

http://www.opennebula.org
& BB % 4 & (European Union FP7 ) % 8h

Sponsor by European Union FP7
AT E R R MR B I R ) R B AR

Turn Physical Cluster into Virtual Cluster
R R E AR~ JE42 ~ Bk (migration)
manage status, scheduling and migration of virtual cluster
Ubuntu 9.04 provide package of opennebula

HRE T T 454 R ATE K B 0938 4k (migration) -

Cons : You need to type commands to check or migration
W% OpenVebula %% %4 - % |
%% http://trac. nche. org. v E—
EEVENTH FRAMEWORR /grid wiki/Open\Tbula -
Wirtualirer o | Wirtualizer |
- 3 | n

Je %22 Control
Qos Neqotiation, Ddrmission Control,
Pricing, SLA Management, Metering...

B #it Virtualization

VM, VM managerment and Deployrment

e
Inf ture: Cornpute @ﬁa >, Network

b S

OpenNebula, Enomaly,
Eucalyptus , OpenQRM, ...

Ken, KVM, VirtualBox,
QEMU, OpenVz, ...

30

Open Cloud #3: rlziclo on
* hitp://hadoop.apache.org

« Hadoop & Apache Top Level B2 % %
* Hadoop is Apache Top Level Project
« BATEX % Yahoo! B8 ~ Bl giiER

* Major sponsor is Yahoo!

* A4 % & Doug Cutting » 2 # Google Filesystem
* Developed by Doug Cutting, Reference from Google

Filesystem

« 1 Java B %t 0 4t HDFS g2 MapReduce API -
* Written by Java, it provides HDFS and MapReduce API

+ 2006 4% A 1= Yahoo P 2RARF ¥
* Used in Yahoo since year 2006
c LHEALTEEGS -

* It had been deploy to 4000+ nodes in Yahoo

* /¥ Petabyte Z& EHF -
* Design to process dataset in Petabyte

Facebook -~

Last.fm ~
Joost are also
powered by
Hadoop

an
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Open Cloud #4: Sacior | J IHETE
http://sector.sourceforge.net/

HEREHEKH P oRFHa dRBER -

Developed by National Center for Data Mining, USA

#HA CIC++ 228 % » K bsksesk Hadoop #.4F -

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

2 T4 Google File System 2 MapReduce 44 4 4]

Provide file system similar to Google File System and MapReduce API
LA UDT & 2 B 438 1 & R iR B AR I

Based on UDT which enhance the network performance

Open Cloud Testbed # % it )3 3g 85 » 3b B #8MalStone kL 58 ¥ bE 35

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

I Mational Center for Data Mining U IC ‘O ' Open Data Group
I University of lllinois at Chicago http:/iwww.opendatagroup.com/

41
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/8% Vast Amounts of Data
- BERMGRRERETHE
— Capability to STORE and PROCESS vast amounts of data.
& Cost Efficiency
A et — A PC Ar2sa iy £ £ 55N
— Based on large clusters built of commodity hardware.
%% % Parallel Performance
- BBy BUAEELANTE Y > URFE BRI E
— With the help of HDFS, Hadoop have better performance.
T % Robustness
- HEEEEAMRE RN AREHEGERRGETEET R

— Robustness to add and remove computing and storage
resource without shutdown entire system.

[0 om o~ software platform
that lefs one easi, Yy write and rur

g1 iEdGiT U Tel process vast
amounts of data.

Hadoop =+ — -
R /& &k

WAL R EREEEEMGLEG 7
247 4 map 3 reduce I A3k 5 L E

Folddzr oFf _rf_._L_/_)_)'J — Doty CHiiiry
rladooy EEEE A/ . Douy Cuiilng

Doug Cutting Talks About The Founding Of Hadoop
clouderahadoop 985K [  iRIEETRIER

v -
B )| 00149 3/0p 3 ERLES

Doug Cutting Talks About The Founding Of Hadoop
http://www.youtube.com/watch?v=gqxC4ur]Ochs
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* Lucene

— http://lucene.apache.org/

— A Java &3t 89 & 20k XU & 3] 3] BAPI

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

— R X FeyE—F R FORFLBRET
LERRB RS %
—Lucene create an inverse index of every word |

n different documents. It enhance performance
of text searching.
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« Nutch # R:B 2|44 15 X & 4936 B A9 HR5A 1
« Nutch encounter storage issue GO Ugl€
« Google fr — b @ if o F 1A 89 = KB 82 B4l
« Google shared their design of web-search engine

— SOSP 2003 : “The Google File System”

— 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-osdiO6.pdf
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— http://nutch.apache.org/
—Nutch & AWK B LS HG R A W s 55 %
—Nutch is open source web-search software.

— #1 A Lucenc & X & B 4%

— 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.
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» Dong Cutting reference from Google's publication
+ 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 20089.

YaHoO! ‘rloudera
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Yahoo is the key contributor currently.

IBM and Google teach Hadoop in universities ...

http://www.google.com/intl/en/press/pressrel/20071008_ibm_univ.html

The New York Times used 100 Amazon EC2 instances and a
Hadoop application to process 4TB of raw image TIFF data (stored
in S3) into 11 million finished PDFs in the space of 24 hours at a
computation cost of about $240 (not including bandwidth)

— from http://en.wikipedia.org/wiki/Hadoop
http://wiki.apache.org/hadoop/AmazonEC2
http://wiki.apache.org/hadoop/PoweredBy

= Ad.com = [BM 1 Powerset

» ADSDAQ by Cantextwah » ImageShack o The New York Times

= EHarmony n 15l 1 Rackspace

» Facebook » Joost 1 Veoh

» Fox Interactive Media » Lastim 1 Metaweh 8
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» February 19, 2008

* Yahoo! Launches World's Largest Hadoop Production Application

"st'r ’} .I'_/..J_./.).)_,.) /’f“ /T] dddd

http://developer.yahoo.net/blogs/hadoop/2008/02/yahoo-worlds-largest-production-hadoop.html

Number of links between
pages in the index

roughly 1 trillion links

Size of output over 390 T8,
compressed!
Number of cores used to over 10,000

run single Map-Reduce job

Raw disk used in the
production cluster

over 5 Petabytes

= mrformzmce Tnoro /200208 oF rlzdooo
rzdooy W#E S E AR E (from) (21109)

£ HH B Bh B R (DE)
2006 A 188 47.9
2006 HA 500 42
2006 +—A 20 1.8
2006 +—A 100 3.3
2006 +—A 500 5.2
2006 +—A 900 7.8
2007 t H 20 1.2
2007 <t A 100 1.3
2007 +tA 500 2
2007 <t A 900 2.5

Sort benchmark, every nodes with terabytes data.
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» September 30, 2008

» Scaling Hadoop to 4000 nodes at Yahoo!
http://developer.yahoo.net/blogs/hadoop/2008/09/scaling_hadoop_to_4000_nodes_a.html

Total Nodes 4000
Total cores 30000
Data 16PB
S500-node cluster 4000-node cluster
write read write read
number of files 990 990 14,000 14,000
file size (MIB) 320 320 360 360
total MB processes 316,800 316,800 | 5,040,000 | 5,040,000
tasks per node 2 2 4 4
avg. throughput (MB/s) | 5.8 18 40 66
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Develop Group

Google
MapReduce

Yahoo, Amazon
MapReduce

Sponsor

Algorithm Method

Resource open document open source

File System
(MapReduce)

GFS HDFS

Storage System

HBasc
(for structure data)

big-table

Search Engine Google Nutch

Linux Linux / GPL

Petabytes
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Information Versus Available Storage
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- Il Genome Data
8x Growth | 18 month

Moore's Law
- 2x Growth | 18 months

e http:

Annual Emall I
Iraffic, no spam  EEEErET-T-ww—
(300PB+)
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100% CAGR
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CAGR

2004 Walmart
Transaction DB
(500TB)

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

UPMC Hospitals
Imag|lng Data
(500TB/yr)
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2 Employment Trends
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simply

job agarch made simple

®en, Hyper V, Hodoop

1p? Y04 360 62MPAS TENDD bV SCRArENg Shem wih commaa.

Xen, Hyper-v, Hadoop Trends
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llul'.:\‘m May 31,2010 SIm plyHired com

-

Xen, Hyper«w, Hadoop Job Trends

"hiz grach displavs the sercentage of jo2s with your search tems anywhere nthe job
I'stng. Since Novemacr 2005, the follow ng has oceurrze:

® Xz juosiraeased 191%

= Hyper-v jobs increased 551%

= |lzcoop jobs dic not change or there is no deta avai able
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Job
— 1=
Task
— T AR
JobTracker
— AEF S RE
TaskTracker
- NI AEAYIATE
Clicent

BAAEFG Y TP 3%
Map
— ¥
Rcduce
— #8F0

SO

R

Namenode

— LAEEHIL
Datanode

— BEktEpgh
Namcspacce

— A7
Replication

- & A
Blocks

1 % B IR (64M)

Metadata
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Tuso L8y dol2s of f/DFS
rIDFS gid 4t i il 52 A &

/ Master Node \ 4 \

* Worker Nodes
‘Manage NameSpace of |
HDFS ||« Perform operation of
« Control Permission of Read and Write
Read and Write
* Define the policy of || « Execute the request
Replication :| of Replication
* Audit and Record the :
| NameSpace * Multiple Nodes :
[ . . : I
\\ + Single Point of Failure /: \ i
g a v
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/ Master Node \ é \

* Worker Nodes

* Receive Jobs from

Hadoop Clients - Excute Mapper and
* Assigned Tasks to i| Reducer Tasks
TaskTrackers ’

* Save Results and

* Define Job Queuing report task status

Policy, Priority and
Error Handling

* Multiple Nodes

- Single Point of Failure )
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master slave
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tracker tracker Submit Job __»JobTracker
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