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Google 3 Chrome OS 1EER % - 2010 FEFEF
IS HER GEITE7QA)

(8 Atticus Wu it
XELM: FEERE, SRR

m@mkmwww A

€ 9 C 1 hp//www.google.com/apps/ >

Google apps
Stay connected and be more productive

For personal use For businesses and schools

Keep in touch and share with friends and family. Free, Put Google's web-based communication, collaboration and
intuitive locls you can access anywhere with a single security apps to work for your company or school.
account.

@ IM and call your friencs theough your compater

Gmail
Fast, searchable emal with less spam
Business IT managers School IT managers

Google Calendar
. m.msMNMMuu«h Not an IT manager?
Stan colaborating with coworkars: of classmates

A s
Share online documents, presentations, and
sproadshoets

Google Sites
Croate wobsites and secure group wikis



RP 58 Bl CRM ERP , Custon" ApplicXjons
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Identity Synchronization Messaging Platform as a Service

Storage as a Service

\

Infrastructure as a
Service

Commodity Hardware
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'~ User Level i)
| I _ Social Computing, Enterprise, ISV,... | |
G SO LR EEEE LD ~ = IR
User-Level ?QE?'F:' =
Middleware \Web 2.0 /7 1, Mashups, Workflows, ...
"""""""""""""" e
| o
Qos Negotiation, Ddmission Control,
Core fricing, SLA Management, Metering..

)
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Middleware ~

=3

Q/M, VM management and DeploymenE




Amazon : Web Service

AWS amazon
B ¥ v endp ¢ Amazon EC2 webservices

— Small (Default) $0.10 per hour $0.125 per hour

— All Data Transfer $0.10 per GB

&% JRF%+ © Amazon S3

— $0.150 per GB - first 50 TB / month of storage used
— $0.100 per GB - all data transfer in

— $0.01 per 1,000 PUT, COPY, POST, or LIST requests

#. 4 - Paying for What You Use

[
NEHE |
http://eblog.cisanet.org.tw/post/Cloud-Computing.aspx



Google . App Engine

© st ﬁm%% poiFaED R AR
googlel oP oo

o ik
— 500MB of storage

— up to 5 million page views a month

— 10 applications per developer account
e Limit:

— Language: Python ~ Java

— web applications




Windows : Azure

 Windows Azure ¥ — 2 #8PRF21TE % Lo (T4
Azure JRAFT 5B g s JRAFNE 2 PRI E BB o
* _Net services
* SQL services Azure Services Platform
AzureServices |

LIve services

O LiveServices M £J Windows Azure
# W NETServices

SOAP g SOAP p
‘ SQLServices | U e
TR REST REST — N a 8 8
O XML L EATTE XL Your Cloud =
Sgcf)t%are £p an ‘ Application &7 | EndUsers
Application Web Services .

A

Magscer ’ Com'ing Soon
W Visual Studio B 4 e»

http://tech.cipper.com/index.php/archives/332

Developers
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SaaS

. Software as a Service )

4 )
PaaS

Platform as a Service
\_ J
)
laaS
Infrastructure as a Service

- J

NCHC'Y
www.spoutingshite.com/wp-content/uploads/2008/12/saas_and_cloud_computing.ppt
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e Infrastructure stack:

—ull OS access
Firewalls
Routers

_oad balancing
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PaaS

laaS
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Popular services
— Storage

— Database

— Scalability
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PaaS
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« Pay per use

laaS

o Instant Scalability
« Security
 Reliability
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PRAY Amazon Google Microsoft Yahoo
B EC2 App Engine Azure Hadoop
2E f# laas/Paas Paas Paas Software
FRE:F 1% Compute/ Web Web and non- Software
Storage application web
EX- OS on Xen Application OS through Map / Reduce
hypervisor container Fabric Architecture
controller
¢ # —‘5 i & EC2 Web-based Windows Command line
Command-line | Administration | Azure portal and web
tools console
APIs yes yes yes yes
ey yes maybe yes no
A2NES AMI (Amazon Python NET Java,

Machine Image)

framework
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 Hadoop | Hadoop

&
)

o 11GoogleT 5 & 7 ¥ %

* %4 Doug Cutting

« MJavaf %

ERY

o + + 1B & gL Petabyte F B ch T £

« % Apache # %8 & £ € 2 top level project
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S 42k :2002-2004

e Lucene
— % Javazk it en® star < 2 2 351351 FAPI
— 23l ¢ gE - F
R R
* Nutch
— nutch-#_s8 ™ B 3 R 4545 #1 B 4 «rweb search
— 1 #* Lucened 3% B B 3
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i A=k Googlewm <

* Google File System
Sl B VAR ¥ Al A S
— W AT S S Bt 2 R R
vo BB PR AR
— LA CH A BT RREFEBORY
-V F R SR s P R ESES
T 65
- “The Google File System “ 3 # **SOSP’
03 October » T #3x +eir 4 o B
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o A=k Googlew® 2

S |

« Google’s GFS & MapReduce papers
published:

— SOSP 2003 : “The Google File System”

« OSDI 2004 : “MapReduce : Simplifed Data
Processing on Large Cluster”

« OSDI 2006 : “Bigtable: A Distributed Storage
System for Structured Data”

» directly address Nutch's scaling issues

A
http://research.google.com/pubs/papers.html &=~
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Ko A2k 12004~

___________

« Dong Cutting B 4 %% #h = kF in

« Added DFS & MapReduce implement to
Nutch

e Nutch 0.85%2_ {4 » Hadoop = j& = 78 F
« Yahoo *+2006# % * Dong Cutting e 3 &
E,%‘i R %
— Team member = 14 (engineers, clusters, users,
etc. )

21
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BT . g = * Hadoop

-

* Yahoo & & = ¥4 7
 IBM ¥ Google 2~ E R &L Z iz na B 0 %
« Hadoop on Amazon Ec2/S3
* More::-:
n AQ.com n [BM n Powerset
» ADSDAQ by Contextweb s ImageShack s The New York Times
s EHarmony s IS s Rackspace
s Facebook s Joost s Veoh
s Fox Interactive Media s Last.fm s Metaweb

23
NLHLC?Y



S . E— O O I D S D D B D D D S S B G D B D Ea B G D B S ma B S ma B S S B S ma B S S B S S B e

- s e e e o S S S S S B B S B S S B B S B S S S B S B B B B B B B B S e e S B e B e e e e .

* Apache 78 P > Yahoo ‘;7“24 . E!E%ffi? &
— 2006# B 4 222 B R enZ 2338 5 =28 Hadoop » T #-
Hojg * o p IRPRFEP o
— 2008#% 2 : p @ B~ eHadoop & *
— 2+ & PIRE
— # FRELE FHadoop s 1S F
— 5 Petabyteszie | 7
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il
188

500
20
100
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900
20
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Sort benchmark, every nodes with terabytes data.
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Hadoop*tyahoo #3328 & 1535

________

7 #4542 © Yahoo! Launches World’ s Largest Hadoop
Production Application
T p # - February 19, 2008

Number of links between

pages in the index roughly 1 trillion links

Size of output over 399 T8,
P compressed!
Number of cores used to over 10,000

run single Map-Reduce job

Raw disk used in the

production cluster over 5 Petabytes

fp———

m:/gf: 26)
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Hadoop*yahoo:#s

* %2 : Scaling Hadoop to 4000 nodes at Yahoo!
L Hp @ September 30, 2008

£ -7

Total Nodes 4000
Total cores 30000
Data 16PB

500-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 Ngm:za
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| Develop Group Google Apache i
i Sponsor Google Yahoo, Amazon
i Algorithm Method MapReduce Hadoop i
i Resource open document open source i
| File System i
: GFS HDFS !
| (MapReduce) :
i Storage System (for big-table Hbase i
: structure data) i
' Search Engine Google nutch i
| OS , Linux  Linux/GPL j.;-g.
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Hadoop T & 7 = B

Hadoop

JobTracker

Java Java Java

L Inuux L Inuux L Inuux

Yy
NCHLC®Y



/_\- HZQ}EA?E?EH%E el
@ A= ERAARRESTEDID

NATIONAL CENTER FOR HIGH-PERFORMANCE COMPUTING

Hadoop ¢n3 L %% 3% &

Hadoop Distributed File
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HDES

ik 2 HDFS ?

» Hadoop Distributed File System
— Hadoop: p ¢ #x#8 % % > 5 7 Googlesn
MapReduce 7
— HDFS: Hadoop & % # g % % 3h
« 9 I3 " Google File System
— GFSHE_- l[?-e VIR i R VAR T el A= S NN
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HDES

ST 2 3
« Job « Namenode
— EFE - fa gk
« Task « Datanode
= 2 — ?7}*’%,@%
» JobTracker « Namespace
— EARE R - THER
» TaskTracker  Replication
— 1 fEenf 7 — Bl A
« Client * Blocks
— FAREIRPE — # % % H (64M)
« Map « Rack awareness
— ¥ - R R IR kR
* Reduce « Metadata

— 3 _ M E R 7~
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Submit Job

~
)

{JobTracker

G,

Get Block
Locations

> HTTP Monitoring Ul
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Master
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HDFS Architecture

/home/foo/data, 3, ...

Metadata (Name, replicas, ...):

Metadatagpsf”’{ Namenode

Blockops
Read Datanodes Datanodes
; ail— : .
H B - -] Replication = = [ =
m = ,D BB ocks
J/
- i \ | N
Rack 1 Write Rack 2

y’
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EiaRE HDFS i %

Namenode (the master)
R EE 2 - R B, (PR (blocka 7Y

name:/users/joeYahoo/myFile - copies:2, blocks:{1,3}
name:/users/bobYahoo/someData.gzip, copies:3, blocks:{2,4,5}

a4

Metadaga,.,-*"

10 Datanodes (the slaves)
2
! 1 4 2 5
2
3
3 4 4
> 5

/_330
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HDFS 3 f

° B 2 E j?%r'g A lfzum.—: j I‘/‘l’ '7,:3 gﬁ‘mb{-—[
S TR RS RN E i g
o L T S & BT <wa%n B o~ BETAL HLE)
Namenode JobTracker
filel (1,3) Map tasks TaskTracker
file2 (2,4,5) Reduce tasks .
ask for task
Block 1
1 - 2 ! 1|4 2 5
2 N
3 4 S 4
5 5




- TR
— checked with CRC32
— F R AP e R
» Heartbeat
— Datanode #_#f = Namenode:% heartbeat
» Metadata
— FSImage ~ Editlog 5 +2 < 2 % 4% %2 P &
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— % i>%% 0 % NameNodesg#H-v 12 &
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Jobtracker Tasktrackers

/ Master
- S
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asktrackers
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| splito |
[ split1 |

_'_,_4-"

split 2
split 5

split 4

File O
(<b1 loevcal |.'|.r||_-|I
[3) read ; :3
L
ol ru
- file 1

Input
Files

_'_,_o-"

S

(1 fork . e Fork

il IEF::rL.

(2 -

=1r-'.-.-|_n 3 S5i 2N

O “map reduce -,‘
I_V\. w}\

(3] wrille

G

Map Intermediate files Reduce Oulpul
prhasr (ot bocal disks) phase files




MapReduce

e /&% _MapReduce
— Map #-= i 7oA 5 - fekey » 117
<key, value>mﬁo;qL Reducef 3t & #175
Map.i2 & i di <key, list(value)>

> —= 4
® Sg | E. 7 (=
Input | | | |
Intermediate | kKl:wv k1w kK2:w | | kl: k3w k< | kv kS5 | | 55 BA¥ | kl:v kK3
[EG oup by Keyjjj
Grouped |kl |k2 |k3 VW |k4:‘\-'., |k:) |
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e Text tokenization

Indexing and Search

Data mining

machine learning

RN CERIF

http://picasaweb.google.com.tw/cloudexam/
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output
map <7 sort/merge HDFS
------------------------------- > » reduce »  part0
map | D
R > » reduce » partl
5 map |

7 19}
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?"’ |
| am atiger, you are also a
tiger

map |,1
— am,1
nl a.,l
tiger,1
are,1 —
also.1
a, 1l
tiger,1

am,1
a,2
also,1
are,1

a,2
also,1
am,1
are,1
|,1
tiger,2
you,1l

l, 1
tiger,2
you,1l
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MapReduce
layer

HDFS
layer

master

task
tracker

task
tracker

— i

multi-node cluster
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HBase (http://hadoop.apache.org/hbase/) 119
— * Hadoop & A # 2 & Tl E
Nutch ( http://lucene.apache.org/nutch/) “ilidh
— M Hadoop : A& i E 51
Pig  (http://hadoop.apache.org/pig/) ﬁﬁ
— - B¥ * AHadoopt ehT L o F - B RATIES

(Pig Latin )12 i v #£ 8 4 45 efg ;¢
Disco ( http://discoproject.org/) disco
— Nokia#7#7 % e"MapReduce 7 # > * erlang § &t >

* 4 ¥ ripythonsg®s - 4 ivHadoopsp o frd & % o

53
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http://hadoop.apache.org/hbase/
http://lucene.apache.org/nutch/
http://hadoop.apache.org/pig/

s 3t

Hadoop 7 = 4=k
— http://hadoop.apache.org/core/
Hadoop API

— http://hadoop.apache.org/core/docs/r0.18.3/api/index.htmi
Hadoop Taiwan User Group

— http://www.hadoop.tw/

¢ ~ Hadoop=+ #

— http://cn.hadoop.org/doc/index.html
HAT A

— http://en.wikipedia.org/wiki/Hadoop

— http://zh.wikipedia.org/wiki/Hadoop

oy
NLHLCY/


http://en.wikipedia.org/wiki/Hadoop
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http://chinese.storylands.org/1329magic_al/story1c15.php
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