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| et's start with

a story of
DATA!!



/> 5

Data Explosion!! %%
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# & : 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

Information Created, Captured and Replicated

B-Faold Growth
in Four Years
2005 2010
161 Lxabytes QB Lxabytes
2
2007 & » IDC FAf&

2010 F o Rk~ 12 |
(48 $5 2006 F )

2006 161 EB
2010 988 EB ( 78 #] )


http://www.emc.com/collateral/analyst-reports/expanding-digital-idc-white-paper.pdf
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Digital Universe expanded 1.6x each year!! 4 # 1.6 1z

THE
OIGITAL [T
UNIVERSE: [

- sponsored by EMC 2007 281 EB

1.8

ZETTABYTES 2011 1800 1 (1,8 78).

(1.8 trillion gigabytes) of information 4?

will be created and replicated in 2011- =R E TR AL ?
and growing fast (it has grown by a factor of § in just five years) 5&‘ %%}T a[i/fﬂlq:;}fp %'] P

# & : 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 S



http://www.emc.com/collateral/about/news/idc-emc-digital-universe-2011-infographic.pdf

Now we all
need to store

and process
BIG DATA!




What is Hadoop ?

Hadoop is a software platform
that lets one easily write and
run applications that process

vast amounts of data.

Hadoop = — AR R &M 7S i
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Features of Hadoop

z/
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rladoop (3 Zo i i e e

# & Vast Amounts of Data

— BEARE AR R E TA A

— Capabillity to STORE and PROCESS vast amounts of data.
K& Cost Efficiency

~ TARES—PCHIRZANRERITA

— Based on large clusters built of commodity hardware.
X £ Parallel Performance

— FBHSRXBEAGGER  UEIFR iR R

— With the help of HDFS, Hadoop have better performance.
T Robustness

— F B A SR R ABBUT R ARG EZEL TR

— Robustness to add and remove computing and storage
resource without shutdown entire system. 8



Which companies are powered by Hadoop ??
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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 Tweeter

n AS.com = |EM = Powerset

s ADSDAQ by Contextweb s ImageShack s The New York Times
s EHarmony n S s Rackspace

» Facebook  Facebook s Joost s Veoh

» Fox Interactive Media x Lastfm » Metaweb


http://www.google.com/intl/en/press/pressrel/20071008_ibm_univ.html
http://en.wikipedia.org/wiki/Hadoop
http://wiki.apache.org/hadoop/AmazonEC2
http://wiki.apache.org/hadoop/PoweredBy

Hadoop in productlon run ....

B GEEEEL Y Flo /J_),J/;"‘ o

 February 19, 2008

« Yahoo! Launches World's Largest Hadoop Production Application
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

| over 300 TB,
Size of output compressed!
Number of cores used to over 10,000

run single Map-Reduce job

Raw disk used In the

production cluster over 5 Petabytes



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

YOu can store
and process
BIG DATA via

Large Cluster!!



2. Cloning

1. Setup one

5. Runningu
()

Benchmark
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Add New User Account ?

Upgrad
Pgrade Software ?

HOW
to
share user dagg 2

Configuration S)ym@@mzm@n



How to deploy 4000+ Nodes ?!

& k424 | Scaling Hadoop to 4000 nodes at Yahoo!
&# 8 2 : September 30, 2008

Total Nodes 4000 !
Total cores . 30000 :
Data 16PB i
3500-node cluster 4000-node cluster
write read write read
number of files 990 990 14,000 14,000
file size (MB) 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




* Make Hadoop deployment agile
*Integrate with dynamic cluster deployments

Source: Deploying hadoop with smartfrog
http://people.apache.org/~stevel/slides/deploying _hadoop_with_smartfrog.pdf [LABS""]



SmartFrog - HPLabs' CM tool

Language for describing systems to deploy
—everything from datacentres to test cases

Runtime to create components from the model

Components have a litecycle
LGPL Licensed, Java 5+

http://smarttrog.org/

Source: Deploying hadoop with smartfrog

hp
http://people.apache.org/~stevel/slides/deploying hadoop_ with smartfrog.pdf [I'ABS ]




If you need to deploy in Cloud - try Puppet

RAAEALCHERKENRAEITT
hstack

Hadoop/HBase automated deployment using Puppet

with 23 comments

Introduction 72

twveets

Deploying and configuring Hadoop and HBase across clusters is a complex task. In this article | will show
what we do to make it easier, and share the deployment recipes that we use.

i

W

4o R £ /& Amazon EC2 J:ﬁﬁ%‘ Hadoop 5 %k 8%

For the tl:dr crowd: go get the code here.

Cool tools

Before going into how we do things, here is the list of tools that we are using, and which | will mention in this article. 1 will
try to put a link next to any tool-specific term, but you can always refer to its specific home-page for further reference.

* Hudson —this is a great Cl server, and we are using it to build Hadoop, HBase, Zookeeper and more

* The Hudson Promoted Builds Plug-in — allows defining operations that run after the build has finished, manually or
automatically

* Puppet — configuration management tool We don't have a dedicated operations team to hand off a list of
instructions on how we want our machines to look like. The operations team helping us just makes sure the servers
are in the rack, networked and powered up, but once we have a set of IPs (usually from IPMI cards) we're good to
go ourselves. We are our own devops team, and as such we try to automate as much as possible, where possible,
and using the tools above helps a lot.

https://github.com/hstack/puppet
http://hstack.org/hstack-automated-deployment-using-puppet/

] VL =# J& Puppet

R [ AER 694E% |

Top 10 Tech Skills for 2012

Puppet

If you haven't ever heard of Puppet,
it's time to check it out. The service
is an [T infrastructure management
solution that helps cut down on the
amount of time it takes to handle
simple tasks. Puppet is robust and
useful, but companies need people
who are skilled enough to harness

its power.

(of [0 ]

http://www.cioinsight.com/images/stories/slideshows/SS 142511 CIO_TechSkills/


https://github.com/hstack/puppet
http://hstack.org/hstack-automated-deployment-using-puppet/
http://www.cioinsight.com/images/stories/slideshows/SS_142511_CIO_TechSkills/

Can I install
ONE server to
deploy hadoop

cluster ?
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use DRBL to deploy Eladoyy

* Need to build new debian packages
« drbl-hadoop - Mounting local disk for HDFS and MapReduce

trac s trac

Integrated SCM & Project Management Integrated SCM.8: Project Management
| |
{ drbl-hadoop-0.1

/ hadoop-register|

Name Size Rev Age Lasi
Mame {'r
coll b Jetc 183 4 weeks
| drbl-hadoop - adduser.php 85 & weeks
| check_activate_code. php : 85 & weeks

| drbl-hadoop-mount-disk
| check_user_identification.php E 85 & weeks



Apogut nacdoge. nene gro vy

* DRBL Server x 1 Node (hadoop)
« DRBL Client x 20 Nodes
(hadoop101~hadoop120)

* Powered by Debian Squeeze 6.0.4
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Running Jobs Quick Links
5 3 i Map % Map Maps Reduce %
e PO e o Complete |Total | Completed | Complete
PA: Local
Apriori over
input:
job_201104290234 0905 | NORMAL | h1196 R;L”Jt‘fyv?i?h % 10 |10 100.00%
minSup:
15000, ep:
0.5
PA: Local
Apriori over
=z [0 86z [0 wes I

NameNod EEE HEE HRl B2l TAO FiEH)
B 1. hadoop.nchc.org.tw

Started:

Version:

Compiled:

—Alnlealm

Upgrades:

SRR | inux hadoop 2.6.32-5-amd64 #1 SMP Wed Jan 12 03:40:32 UTC 2011 x86_64
Namenode Logs
e The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the
individual files in /usr/share/doc/*/copyright.

2079646 files and «

WARNING : There al

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent

Confi dC . B
e permitted by applicable law.

DFS Used

Last login: Tue Apr 26 15:45:44 2011 from nat235.dynamic.cs.nctu.edu.tw
h998@hadoop : ~$

Non DFS Used

Powered by Zterm



http://zhouer.org/ZTerm/
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 http://ganglia.sourceforge.net/

Ganglia

sourceforge net

hadoop Cluster Report for Fri, 06 May 2011 12:16:32 +0800

Metric | load one v Last  hour w Sorted w_vl

Grid > hadoop > [SEisesealetEaY

CPUs Total: 72
Hosts up: 13
Hosts down: 0

Avg Load (15, 5, 1m):
49%, 49%, 49%

Localtime:
2011-05-06 12:16

Cluster Load Percentages

O 5o-75 (55.56%)
O 26-50 (dd ,ddi)

Show Hosts: yes '® no
hadoop118

20

0.0
11:28 11:46 12:08

B load one last hour

-~ mal

Overview of hadoop

hadoop Cluster Load last hour
2 X

TO

] [=15]
.
8 TR, W T A A SR -, T £
[
o 40 u
- 30 &
a 20
-
1@
11: 28 11: 4@ 12: 08
O 1-min Load @ MNodes [ CPUs M Running Processes

WM user cPu [ Mice cPU M System CPU [0 WAIT CPU
0O Idle cPU

. Get Fresh Data

Physical View

hadoop Cluster CPU last hour

11:40 12: 00

hadoop Cluster Memory last hour

8O0
" 100 G o
e " 600
& 506 @
W 400
vl
&
11: 20 11: 40 12: 00 200
B Memory Used B Memary Shared B Memory Cached
O Memory Buffered B HMemory Swapped
B Total In-Core Memory BE In

hadoop Cluster Network last hour

k|
3
|
K

11: 20 11: 40 12: 00

B Out

| hadoop load_one last hour sorted descending | columns |4 | ¥ size [small ¥

hadoop120 hadoop117

28 28

;N ;]
11:26 11:40 12:08
B load one last hour

-~ mnl

0.8
11:286 11:46 12:08

B load one last hour

LR Y

hadoop113

28

0.8
11:286 11:46 12:88

B load one last hour

~


http://ganglia.sourceforge.net/
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Can you help me to
deploy my own
multiuser hadoop
cluster like

hadoop.nchc.org.tw?



In 2009, DRBL-rladoyp Live CD r2lzgsad ..,

E# A ¢ http://www.youtube.com/watch?hl=en&v=Ix4WigGVE_A
T #% : http://drbl-hadoop.sf.net

(M Tiibe [ s

Edit Video Detail Edit annotations Edit captions/subtitles AudioSwap Insight stats Promote

Running Hadoop on DRBL Live CD

jazzwbear 8 videos =] Subscribe



http://www.youtube.com/watch?hl=en&v=Ix4WigGvE_A
http://drbl-hadoop.sf.net/

But I want it
installed to disks
for production

What should I do ?



On 11 Fep 2011, 43 stared apout pregee

b

B 48 K K49 F Debian 6.0 B #ibaeik

FourDollars Blog

GNU/Linux, Debian/Ubuntu, Mac OS X, Free Software/Open Source Software, Freeware, and Programming.

Software Development Debian Package

200 2ANEHERA
$4 fY Debian 6.0 BEj{L Tt
84 {E O] P #8 T % Debian 6.0 Y USB Stick

B & E T # debian-6.0.2.1-i386-businesscard.iso (46M) B3
§RiE S —(E USB Stick ¥ EERE, 1058 mount £ Linux & & _ERI5E52155E umount 38
1t root #&PR #0117 (3542358 USB Stick A1 Device Node fiifit /dev/sdc)

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

B ET AR VEH o] FA# %28 Debian 6.0 Y USB Stick i3 $E5i BB R
iE £ Debian 6.0 LLIERIFRTHEE hybrid CD/DVD image B R B i386/amd64 FEE{EH

EMFETRNEME TS AT KNS DHCP LRNRBRIR

RIS E USB Stick B]LAE EE e LA{EF USB Stick SRR R EE T

4788

DasExs v
CEE v |
LRER

Source: http://fourdollars.blogspot.tw/2011/02/4-debian-60.html

!


http://fourdollars.blogspot.tw/2011/02/4-debian-60.html

We install Base Systzem of GNU Debian Linux
with) Deoizan Installer anel :ﬁ)reaie:e:c,ll
According to hitp://example. @om//dk%q]u@ez_@//px@@e%dl cfg
—>  Le il insill (1) Base Packages of Debian 6.0.4
(2) DRBL, JVM, Hlaldl@@p, ate.

(3) Run late_command s,emjptr

» Debian Netinst CD




Reboot. It nad installzd DRBL package and
rc.local script will configure it s DRBL Server.

“Fr ey =\re ' T enr ey pre) e ‘J
Inere are lois of seryice nzadad);

SIFID, DFICRPD, TETRD, NES Szryer, NIS Szrvyar, (P Server ...
7] Eladoo; Apache Cranglis o
Jvt Fadoyp Apacie Canglia ¢ &

; B o
----------------------------------------------------------------------------------- o S
Metworl Booting Aceount Mgnk o

-

LIAIRS THHA




rc.local seript will run “drblsrv” &
“drblpush”, there will be ¢ ggz_ecJ'l_'iim;Lzz,, yenlinwe-pes,
initrd-pire in TE 'F‘T PRC

eaeh DR;FB_,JL U'@f Vi H F”‘Slr?QQI

Cuoiffigr, Hiles
e hoginaibne

yanliguz-pice

el




Then we anaple BB finericr i
BIQ'S Tor eaen DIREL Clicnt n‘odes.

BIOSPX BIOSRX BIOSRX BIOSRX




BIOS Pk i ; BIOSRE




Yhile Bogiing 2208 will duery
e address,f'rom DHCPDl

122 1255




< AR

Afier PXE gei iy [P addresy it yyill doyyalozl
 DOYiing files! Freyin! TFTRd.

%% 1255

 NFS UFI¥L DHCPD SSHD NS YP

initrd-piee

~

yialinuz-pise

wueeliinnue




wioalicig winauliciz walicizg oz

eellilighibe welllighibe elllighoie elllighoie

wueeliinyue



. r. - Favy : T XY l l .“. P l I L% P 9‘. %
After downloading yooting files, serigis in
inited-pice will coniigure NESROUT for

pReuX




Cuoilits, 4 |

Coifign 2 | Coitign? |

Coifiges| |

|
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(Wi TFIPD DHCPD SSHD NIS YR

Conifigr, Hiles
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Debian
netinst CD




Welcome to DPebian GHU-L inuxt
Thiz iz a Debian 6.8 (sgueeze) installation CD-ROM.
It waz built Z01Z0129-00:41: d-i 28001180106+squecezed.
ELPF INDEX

(E'Y TOFIC

This page. the help index.

Frerequisites for installing Pebian,

Boot methods for special ways of wusing this CD-ROM
fdditiomal hoot wmethod=z:! rescoc mode .

= pecia I haoot parameters, overview

dpecial bool parameters for special machines

dpecial boot paramcters for sclected disk comtrollers.
apecial hoot parameters for the install system

How to get help

Copyrights and warranlies,

Hu
n =
; F l|‘||'||||!_4|| Fi8 for detallz. or ENTER Lo bool: awlo ael i‘"ill_llr‘. claz=zc loud .oF :
M e = o
N ;;il-; ¥ i [ 'L—”I-'I'_I Ll =
g N N FEN N N BNEN N N BEN R N BER R N BER R B BER B B BR NER B B BB = wEN § N FEs B B Ha "k SRR B K AEE 0 N @

= 1h: 1

auto url=eagle.classcloud.org

=F MElwora LE




From here you can choose to retry DHCOF network autocont izuratlon {(which mey succeed if
your DHCF server takes a long time to respond) or to configure the network manually. Some
DHCFP servers require a DHCF hostname to be sent by the client, so gyou cam also choose to
retry DHCP network autoconfiguration with a hostneme that wou provide.

MNetwork cont iguration method:

Retry network sautoconf iguration
Retry network autoconf lguration with a DHCP hostrame

Do not conf igure the network at this time

(Tab> moves: <Spacer> selects; <Enter> aciluvates bullons




The IP eddress is unigue io your computer and C four numbers separated by
periods. If uou don't know what 1o use B, CONSULT your network saominlstrator.

CCant Lrues

DWes; «<Spacer sSelects; <Entéer> actlvales buttons




{ [1!] Conflgure the network |

TO Yyour netmEores . Consult OLar
The netmask should be entered as

The netmask is us=d to determine which machines are local
networt sdmindstrator if you do not know the valus.

four numbers seperated by periods.

NeTmask :

{Go Hack: Cont inue:

(Tab> moves: «<Space> selects; <Entér> acilvates bullons




| I': Con+ igure the na

The gatewsy is an IP address (four numbers separeted by periods) that imdicates the
gatewsy router, 8lso known &8s the default router. ALl traffic that goes outside Jour LAN

(for Instance, to the Internet) is sent through this router. In rare clrcumstances, you
may have no router; In that case, you can leave this blank. If you don't know the proper
answer to this guestion, consult your network administrator.

Gt euay :

(G0 Hack> JCoNt Inue

(Tab> moves: «<Space:> selects; <Entér> acilvates bullons




1] Contf Lguir
The name servers are used to look up host names on the netuork. Pleass enter the 1P
addresses (not host names) of up to 3 neme servers, separsted by spaces. Do not use
commas. The first name server In the 1ist wlll be the first to be guerled. IFf you don't
wEnt 1o use any name server, just leave this Tleld blank,

Mame seryer addreszes:

A g gl

<ThE

moves; <Spacer selects; <Enter> actlvates buttons




ME |
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Inable to find the fine-tune file Yopt/drhlss ‘files/sDEMN/DENE.D.5
LDBHE.0.5.drbl, use Soptfdrblssetup/filessDBRfirstboot.defaulti-DBN.drbl
init.dsfirstboot for DRBL clients

guse some problems to EPEL

Thie detault dlsplay
it Deblianm DRBL cllent

| T | k&) o o 3| 3B EFRight Cird
..} AL 4
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o "
lne Devlcs lp
1K http: s dr Ceii] | # i
T hian 6.0.5 Limux (DRBL mode, sostly local
Local operating zyzstem TIF available)
Moy teni civey Messbes UEE
. [ L | [

futomstic boot in 7 secowd:

a DREBL werslon: 16 . 95-1dr-k () 2080-2012, WHC,

|
s Dizclaimer: BEE
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o sy L ks

-rhﬂfh?

iR Wl Lh 'rr_:...

‘»r; HC Tarwan

RETLMBRITL S

& o

7 TSH

DLUTELY HO WhRRaTY

L LY 1]

Cirl



Show me the
Source Code !

http://eagle.classcloud.org/d-i/squeeze/
New versions will be at github ....

http://github.com/jazzwang


http://eagle.classcloud.org/d-i/squeeze/
http://github.com/jazzwang

Attribution-Noncommercial-Share Alike 3.0 Taiwan

@creative
commons
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