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ITrS ST”. l THE ( "It's the economy, stupid”)

F4 % ( James Carville ) B £)iE 44235 >
ECONOMY, BN P e P PPy r v

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 iFK » 53k e3l : TRE | %42 54
AUTHOR OF IS OUR CHILDREN LEARNING? < "It's the data, stupid" >
TR THRGTH > RABRETTRERYGTE
RAEE > T~ FHRRT > BORGARLRR?

- 2007



http://en.wikipedia.org/wiki/It's_the_economy,_stupid
http://zbookz.com/catalog/still-economy-stupid-p-575.html
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700,000 o Tup B Zeadl (0 Spzun) = VY 25 (2
3 600,000 /l
" -
E 500,000 / The Worldwide Growth of eMail i The Growth of Images
E / Trillions per Year 600
o] 400,000 // el |
o / M Person-to-Person eMails 500 o )
300,000 % mwSpamand Alerts W Digital Still Cameras
/ " 40 Camera Phones
200,000
F&'? 15 300
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10 200
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o om m l | | B N |
Source: 1998 1899 2000 2001 2002 2003 2004 2005 2006 2007 2008 2008 2010 0

2002 2003 2004 2005 2006 2007 2008 2009 2010

" Computational Load o mwn Lot M B world wide web (10GB)

| Cliiﬁgﬁ) | SO0 ~ RSt 100% CAGR

u B Genome Data
8x Growth | 18 month

Annual Email Internet Archive "}‘”m ¢

Traffic, no spam
(300PB+) (1PB) (1000PB )
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
oT
- {>O0TR/vr) (750GB)
Sourde: Total digital data to be created this year 270,000PB (ioc)

Phillip 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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HIRERIER, SFNESERISHERIER, ZMEAESmMER, IUSHEABRIEES
=1, 1THAA GRS,

fF&E: 5tk HE: X TS

BELSE, FEHBEREEHREER, HPER, XK=& (big data) ., §3&KE
(smart assets ) =15, LIEFEBIEERZRE, E=AHN, TROAER, "J#EAT
S ERARLEE, SR RREE=IaH#:

F—. EmEE, Tk, EEECHE-MRERNN, BREAXRSFNEEEEmESR
FIEERIEFER, ARIITFTER, HEEERAEmERRSHER SEZHE. ¥l ZRE
BHEE, SUNEEES, FEEEFET, IEEENEAZRER, AFETREZHE.

—. R=EHill. BAl, EXZHEEER, sthA=REMHEEH, NEABRLUMIIAEN
excelFRER, EEL, AEHSHNERREER ST, EEElE, 2BA. FRETITH
imEl,

. BERE. INEREkEs. EESREHTERE, REEHLLAFIEE,

g 28
XEFRGTH
TREL

SRR B ERER ITROCEALT R M5 254 R RT435455 8 (2010/09 )

http://www.cw.com.tw/article/print. jsp?id=41776
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IREEBcomScorefIist, EEMARBATHET 1, 14087 EEME L, SAREFER
GooglelE FBISRIEER], MEEHRELEFTHBSEMNERSE, EPHE3I5%HABREA,
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the people i pour life,

EMEEEERRATRAERURANE, F1REEFESEA, AEMIBECH "HifE =
B, REBETHEE, OWrIELtEBCRLEEER. BABERFRETNHRERE 2
T8, , FAREA "HIHME, -8, FTRERVHENMHRIRNEGNE, AENMBENRSHEE
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RigEH F B RASE 7 2012 SE Rl T BHAB I AR
iR - EFTE EEREEMEMAYRELL
BEE-

R FRLL R ITEER 20105 EF 12 @AEHER LAE
NEFH - BETH LERELIRER
BB - aithE(location) - Bi{E
(motion)FHRAEYE A &R - FTEE—F
EBRENIHEE -

FAEA LR BE ZRHHARFE 2016 FEHEBHLEHR

(collaboration) ESESENCRERAD  ESFEE
BEREHZECRM - BERBELE
7+ BB #L 3z AA S -

AT 013 EJ/UTHERIPAES 8
B 25%HEER-REE -

R EEEM - iTEREERES - EiShE
HE BECEINMRE SASER
ER{EM 7S - 1BM LLE B & 3r(Oracle)
BRiEZE-

3 WEA - EHELUREZMAE SEF
FRA* 132488 - IBM FRETE 2011 5k
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IR AEE BATERBERAER WE&E2013F

(context-aware computing) B¥ Fortune 500 X tEFHBLEBMES
HMERBE-

REZREIEE REGECIEMEEARMER - RRH M

(storage class memory) FIfERES -

BRIAERER E&% Gartner EiEIR R EEBIZHS

(ubiquitous computing) £ HEEFR -HEASFEBER

SR LUE i8R -

%8 {1t (fabric-based)

R BRI LI T
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Web 2.0 L/ Web 2.0 |/
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Virtualization| / Big Data | /
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eyeOS, Nutch, @f\\g,

F=RIME, ...

Hadooep (MapReduce),
Sector/Sphere, AppScale

OpenNebula, Enomaly,

Eucalyptus , Open@RM, ...

Xen, KVM, VirtualBox,
@EMM OpenVz, ..
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Googla 7= G G2 AT L.

» Google £ — & g9 F A 69 = KB 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

18


http://labs.google.com/papers/gfs.html
http://labs.google.com/papers/mapreduce.html
http://labs.google.com/papers/bigtable-osdi06.pdf

Curz EC JJ-ﬂJJJJj@;QJjE:?l‘S

DPEIESUUTNECEWVI AL JJJ,MJ Y uif Guuglz
G99zl Z 52 GG ST 2 2
Q’jﬂg‘f@gﬂ@ HBase, Hypertable.
atesione Cassandra, ...

Jz, Igrf @ J u @:@ Hadoop MapReduce API
Sphere MapReduce AP, ...

Hadeop Distributed File. Systern (HDFES),
Sector Distributed File System,

# % X F3% % # MapReduce API 1% :
http://trac.nchc.org. tw/grid/intertrac/wiki%3Ajazz/09-O4-14%23MapReduce

R ES TR P W e N
- IBM GPFS - http://www-03.ibm.com/systems/software/gpfs/

> Lustre - http://www.lustre.org/
> Ceph - http://ceph.newdream.net/
19


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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http://hadoop.apache.org

Hadoop & Apache Top Level % % %
Hadoop iIs Apache Top Level Project
B A & & Yahoo! &8 ~ M4 $2:E A

Major sponsor is Yahoo!
£]44 # 5& Doug Cutting °* 5% Google Filesystem

Developed by Doug Cutting, Reference from Google Filesystem
A Java F % » %4 HDFS 32 MapReduce API -

Written by Java, it provides HDFS and MapReduce API

2006 1% A £ Yahoo M 3F R 75 F

Used in Yahoo since year 2006

Cth &7 LB e 2 o

It had been deploy to 4000+ nodes in Yahoo

B2 Petabyte & A4t o

: : Facebook, Last.fm
Design to process dataset in Petabyte

. Joost are also
powered by Hadoop


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++ 345 » 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 ‘ﬂ ' Open Data Group
A University of lllinois at Chicago qoen data httpiliwww.opendatagroup.com/



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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& 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
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 SSI ( Single System Image )
— Multiple PCs as Single Computing Resources
— Image-based
* homogeneous
* ex. Systemimager, OSCAR, Kadeploy
— Package-based
* heterogeneous
* easy update and modify packages
* ex. FAIL, DRBL
 Other deploy tools
— Rocks : RPM only

— cfengine : configuration engine



JA \ALT/ - — _ ]

Cluster
Diskless/ configuration A management
Sysmless tools

Database
installation

DRBL ALL Yes Package Yes Yes No

Debian-
Yes Package Yes
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'ET"\:{ ‘{}Ej FIF Ay ;:_.;I“.i,l -z 25 é"_;:' %‘
2 7] e A, ( DIEL ) #Er
* Diskless Remote Boot in Linux S—_
o MBI AAFEE  ABFR A ZHE o \
o HEFEA BRI vurnn (
— A IR B R B BE AR R o
owered by
—~ TAZANTIHMEREREED —SFRE I
Diskfull
PC
Diskless
PC Server

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


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

* 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 [I.ABSH"]


http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf

Basic problem: deploying Hadoop

User Job Job Map Reduce Map

Map/ Job Tracker Task Task Task
Reduce -scheduler Tracker Tracker Tracker

Nan_'\e hoce Data Node Data Node Data Node
HDFS -index
Hardware
+0S =l =l == ==1
one namenode, 1+ Job Tracker, many data nodes and task trackers

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



http://people.apache.org/~stevel/slides/deploying_hadoop_with_smartfrog.pdf
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ATt DOPMICHECYOTO W
DRBL Server - 1 & (hadoop) °’
Jm K Thome 32 /tftpboot = ] o
DRBL Client-19 &
(hadoop101~hadoop119)

1% ] Cloudera %7 Debian £
1% K drbl-hadoop 73 €

3% init.d script & % 33 &

1# il hadoop-register F 1%k
1% R % 32T ¥ ssh applet /)@
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 drbl-hadoop - # & ~A#%#24% HDFS N
svn co http://trac.nchc.org.tw/pub/grid/drbl-hadoop

- hadoop-register — /%532 ssh applet

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

4 4
L] ]
A% trac Sp trac
.’ Integrated SCM & Project Management T grate d v i BTt Mang gemen

| |
{ drbl-hadoop-0.1

/ hadoop-register|

Name Size Rev Age Lasi
Mame {'r
coll b Jetc 183 4 weeks
| drbl-hadoop - adduser.php 3kB 85 & waeks
| check_activate_code. php .2 k 85 & weeks

| drbl-hadoop-mount-disk
| check_user_identification.php kB 85 & weeks
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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:
; 5 n/lmpy54 | 100.00% 100.00%
job_201104290234_0905 | NORMAL | h1196 finput, with | ) 10 10
minSup:
15000, ep:
0.5
PA: Local
Apriori over
Z[0[Efizfo
NameNod EEE HEE HRl B2l TAO FiEH)
B 1. hadoop.nchc.org.tw
Started: F
Version: 0
Compiled: S
Upgrades: T

Browse the filesyst
Namenode Logs

Linux hadoop 2.6.32-5-amd64 #1 SMP Wed Jan 12 03:40:32 UTC 2011 x86_64

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.

Cluster Summary

2079646 files and «

WARNING : There al
Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.

Tue Apr 26 15:45:44 2011 from nat235.dynamic.cs.nctu.edu.tw

Configured Cap
DFS Used
Non DFS Used

Last login:
h998@hadoop : ~$




7 L b &8 2= bk
22 s e 12 BN -lgee f% - ) >
A P8 AL Gz ). J11=

%A 8 ki Ganglia £ 2 & TN K £69 8 SR

http://ganglia.sourceforge.net/

Ganglia hadoop Cluster Report for Fri, 06 May 2011 12:16:32 +0800 . Get Fresh Data |

Metric [loadone | |¥ Last [hour | v Sorted |descending v Physical View

sourceforge net

Grid > hadoop > [SEisesealetEaY

Overview of hadoop

CPUs Total: 72 hadoop Cluster Load last hour hadoop Cluster CPU last hour
Hosts up: 18 70 100
g @ &0
S y
Avg Load (15, 5, 1m): @ - & 20
|
49%' 49%' 49% 12 o 11: 20 11: 40 12: 00
Localtime: 11:20 11: 40 12:00 B User cPU [ Nice cPU M System CPU [ WAIT CPU
2011-05-06 12:16 O 1-min Load [ Modes W cPUs W Running Processes O 1dle cPu
hadoop Cluster Memory last hour hadoop Cluster Network last hour
+
Cluster Load Percentages 800 k |
w100 G u |
O 50-75 55,561 u Y oo k|
B 25-50 cdd.ddi) & soe S ;
o 400 k
ot
&
11: 20 11: 40 12:00 200 k
B Memory Used B Memary Shared B Memory Cached o
O Memory Buffered B Memory Swapped 11:20 11:40 12:00
B Total In-Core Memory BE In B Out

Show Hosts: yes ® no | hadoop load_one last hour sorted descending | coumns [4 | ¥ size [small | ¥

hadoop118 hadoop120 hadoop117 hadoop113

20 28 28 28
;N ;]
11:26 11:40 12:08
B load one last hour

[ Y

0.8
11:286 11:46 12:88

B load one last hour

[

0.0
11:28 11:46 12:08

B load one last hour

leee T mab

0.8
11:286 11:46 12:08

B load one last hour

[ ]


http://ganglia.sourceforge.net/

’j" (4 ;{’:‘/)\a .;i o ' e\ > ol
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Cloudera £ 847 & : 1% A init.d script £ 723} &

— name node, data node, job tracker, task tracker
I REHRR

— i i#% DRBL A Z$# 4 <& lopt/drbl/sbin/drbl-useradd

1 Fl #Ta3% HDFS %K B 4k

- @ EWHFIE R E > T hadoop fs -mkdir tmp

R AE % HDFS # IR

- WO EWPFIE R E > T hadoop dfs -chown $(id) /usr/$(id)
HDFS 1% 7 /var/lib/hadoop/cache/hadoop/dfs
MapReduce 1% Al /var/lib/hadoop/cache/hadoop/mapred
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Config;. Files

Ex. hostname. m 0e =
initrd:pxe. Kerne mu
vmlinuz-pxe. L iy _}_jf Q,IJ

pxelinux
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Config; Files;
Ex. hostname _ __
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pxelinux pxelinux pxelinux pxelinux

Config. Files

EX. hosthame

IMUPORE
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/miinuz y/miinuz /miinuz /miinuz
pXxelinux pXxelinux pXxelinux pXxelinux
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