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- =i (Cloud)%¢‘ ==

- A B IR Be & 7 i &5 (Computer Network Diagrams) @ & (B i 48R
12 (Internet) EIR B — 452 (Cloud) ©

. %U—E‘E-Eﬂ‘éiﬂﬁl«‘iﬁﬁﬁi;iiﬁ@ BRI EBIEEREZE Internet » B
38 Internet TFHNARFS (Services)ZX N ES (Content) » LLUNEEFER{4ARF5(Web
Mail) ~ BIFFEEARTSIM) ~ ZAENE(Web Pages) ~ #R_L1RE ©
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Super Computing
Cluster Computing

Grid Computing
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"EimESE ) NWEREIZIEHE 1960 &£ RIS
5% John McCarthy °

S John McCarthy 12T "B A AEEA=EOIEMHES

1B 1 IR -

EEEMSHIMEERELR 1960 /) 5

S =T ARFE IR

(BMNERHEEERBHAT]) -
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HEANENETE 1960 FR5IER -
EEEE&H%E "EEAREEZ

2 1 Seymour Cray ©

BRENE—BREYEE
CPU - i HHEZ5CISRZEE /0 BY
BAREER -

IBM Roadrunner @ BRIt 5R &
TRZBHIEMREBAE * B 2008 F 5
H 25 H&lE - HESWEEET
1.026 Petaflop °

2009/5/13

Copyright 2009 - Trend Micro Inc.




RRER

o S—EREEEENEM, ex: Google °

- ZBHA ~ T8 COTS EpkAEEHZEE LAN FEARZNERS
(F#4H) - ARISEMEEREERGEE—HES

- EESoAMETRETEE -

. —TS BRI AR
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%%@% — *i s

T EBIENE (Message Passing Interface)

— HAEE /ZIWER SR AP

- BEREAREF THBHET(FIGER FIENSYEERMERET
— BB - TTIERER /0 - IEERFEE C @S -

SEITEESES (Parallel Virtual Machine)

- EOESEL - RR—ATAEEEERRE
- EREREETERR °

- BuHEEREEER - ERAEGEIE -
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.+ 2006 ZFERF ¢ [GEMERT 45 B EMR AN ERERES o

« T Google FNEFEfH#IR L - F—HIFPERE 20 &F 2U 3k 40 &8 1U

fal AR2S

- MR IF—HIREIARES - #F3ER 100-Mbps Y& KAGEE iR ES

MHEEL -

MR LB —a AR RIRFEBERE—UMIE Gigabit
Upllnk NEA B SERMAWIRHZIL Gigabit 331828 -
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RABER

¢ 1990 fﬂ‘b?)] i  lan Foster B Carl Kesselman #EH—&EZ
T A THEE T EITNESRRIRREER, -

. ?E?E%%%Lé?im (AP Z S EREEGRARERE
55 LEMUIFIE—nwEREEET ) - _fOE
kiﬁ*%ﬂ’]?’s’ EE 0 MN—EEEDEEVFTERE -

- PBERHE—REKEERAEANEEER » BRLLE(ARM

IRloosely coupled ~ heterogonousEigeographically diversed °
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RABER

MEEFEESR (Volunteer computing) ' FEFHEEEEITRKEE
EFE « SEEBiRYE L -

i E /A REE (Utility computing) @ {24 BAIZF
BIERERSEA - MZIEEF &5 Web RFS -
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RABER

« SETI@home

— TEHHTE R EH Search for Extraterrestrial Intelligence ifZ5&TEl
b —IBERARAEBRERGENNEEERINERERER -

« BOINC
— HEREEREEESERANIEEED TR
- EMEAEBUEHZEREAEKANEXREEEE
— #ZF 2009 £ 3 BALE - &3k 55 BEMMERADP A TIYEIERE
3= Z 1.5 Petaflop °
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RABER

* Globus Toolkit
— B "8, BT AR
SEHE{EE - WigtdihIBriE
HoZEME FHESESEND &
MEHEEMT B - MEEETRi
BERE -
— FREVABIRIERE
« GRIP ({8 EBIREMNBAIHE)
- GRAM ({BRRERFIEEEE)
« GridFTP

D Core GT Component: pusic interfaces frozen between incromental releases; best effon suzpon

1 ContrisutonTech Proviow: pusiic imerfaces may change DEtwoon ncromontal releases

: Deprocated Componont: not supportod; wil be dropped in a future rolease
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HEEE

- SEINEERNERLRIELZ—: Client-Server

| EERRAREAR EXARARNE
5 o (__1 /
. BT ERIBIR GRS - ZJ~—~'\

— /Network g
‘1 JI .

~ "

« DNS Ag¥#5 ~ Web BR¥3 °

Servers
Clients
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NERBE

ka3 E =R Pin 2 K - R ERBMIENEE
SRARTS -

Hh=
— Rintias -> ANimfE RS -> =infal RS

51T &
EAR¥5{EI AR Es Z B D ECESK TAE -
- ERERRRREL - MEEEAIL « BEREBREIVE -
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NERBE

- BHHFIER (Data Replication)
— EZEMEMREE ENEZ (DI ER
- RHFNZEME
- RE0AY%
— {5 SPOF (E—RHEL)

« JRHY (Cache)
— O REFINNRIRERHER
— HEERZBIEEERINER - BEE TTL -
— BIEE23EE Web Proxy IREVEEZENHIMEE -
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NERBE

=38 TCP/IP Bt EE 1T o] SEEN

R AR E I E (IP)
- ARESERBENABRARETERBEMIERRE
— FHAE - IPv4 1 IPV6 ©

Bhi=ml @ #E (TCP)

- —HEOSENERIEXRT - alREEBEHEEWE CBIIKFIE
XER&R -

— Socket R 25T
socket() ~ bind() ~ connect() ~ accept() * send() ~ recv() FZH
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rEREE
— HTTP ~ FTP ~ RPC ~ SSH

BiE
— TCP ~ UDP

R REE
~ IP~ICMP

L P
- BEREREE
— Ethernet ~ MAC
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AHNEE

« (Google Big Table
- ARSNGB RERR

metadata ops

[Bigtable master} /

performs metadata ops +
load balancing

read/write Open()

- by 1 bt ¢ - - . L . b s
|:. qQtapie tapiet servel I_ atabie tabiet serve

serves data serves data serves data

\Cluster scheduling system| \Lock service|

holds metadata,
handles master-election

handles failover, monitoring  holds tablet data, logs
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 Hadoop S381z\ g5 A 4% (HDFS)
— {HRIKBEIEE)O)E
- RENFERERF
— BUREIE - MIEEENTNEE
- REENE - XEEXREL
— Write-once-read-many-times consistency model
- BERTEERILBEER A ER
— O] 4EM™ (Java)
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MapReduce

. — BRSO RIEE TR S AREEERIE - 3
EEARIERIE -

- EAEEEMSAES L BETHTEHEDEARIRESRIESR

- EFTRAMR RS EERCRINE R - RS
FIARAMAAHNER -

- HADENVERZM—FBEITT © Bl GFS (Google File System) E
HDFS -
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e

abc.com/index.htm (abc.com, index.htm)
def.com/index.htm (def.com, index.htm)
abc.com/movie.htm  (abc.com, movie.htm)
abc.com/music.htm  (abc.com, music.htm)

(def.com,
def.com/picture.htm picture.htm)
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* (abc.com, index.htm) « index.htm
* (abc.com, moviehtm) + movie.htm
* KRR ITBRGla * music.htm
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Web 2.0

« Web 2.0 BE—AZRBEREFEREB LTS - AHEAZBEEEF
AEMEELNASD @ KHERFZEQNREPIHNEL - &
BEFS#zEMm EEFER - EPRBEEE—EEREEINT
E (Application Programming Interface, API)ZR N4 FA#Y o

- Web 2.0 Eﬂlﬁﬂ’lﬁﬁﬁﬂ’l—zi¥ﬁﬂ’lﬂiﬁ*ﬁ E—RINPBunZEED
ERERHEEEERREN TS
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B e Bl AR5

- SaaS B—EHEERAMREMRELR - EERD - ERHETEER
AHARFSIE S (Service Providers)FRiEE @ ASEVEE AFEFHTEZ VA
M IRISHCNETT @ IR ERAEEPIZE (on-demand)#iEe
FEFRBARTS -

y T#‘ﬁﬁﬁ%&%ﬁﬁﬁ‘ﬁ AR - #E - BEAEHEREEFIERER

- SaaS MFEEE : EHESIE(Administration) ~ BEIEFH X
#E5& (Update/Maintenance) ~ BBIFHE M (Compatibility) ~ EiE
ITE{ZS (Total Cost of Ownership) ~ BEREHEH7ZEN(Global
accessibility)&Z o
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EX RS ENAR#51

- B3R (Trend Micro) EZE

— http://us.trendmicro.com/us/solutions/software-as-a-service/
iIndex.html .
f») TREND
- MICRDO

« Google FEFIBRFS
— http://lwww.google.com/a/help/intl/zh-TW/index.htmi

Google

- Salesforce.com ZEFEREE(CRM)
— http://www.salesforce.com/tw/

@1] - :ﬁroc
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* 5 BNARFS

- S{E& =M Salesforce.com £ - FEETENRIZH—EIFEZEF
8 HFAEABEXKNEMHKAEEREEFL Web
Applications °

- PaaS ERIFE SaaS MENEHRZAMEBIRER - PaaS {2 IEH
$E18EAE i Web Applications ERFZFTE /G fmEd 2 B EESFA
=1 Life cycle * $&H Internet BIT] R » HBHEEA F &%
45 ' BIERBRAE 0 1T BEE @ FRAESFSUUERAILTFAIE
HIFE - Wi E—ARFRERAY Cloudware ©
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Force.com (B Salesforce.com)
— http://www.salesforce.com/platform/

Google App Engine
— http://code.google.com/appengine/

Microsoft Azure IRFEFES
— http://www.microsoft.com/azure/default.mspx

Amazon Web AR¥%
— http://aws.amazon.com/
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B ZRISEIARTS

- (Originally Hardware as a Service, HaaS) 12t Bl EEE WS
e - BEE—EERIEIENF A Platform virtualization) ' {E&
—TERFS -

- HREE - EMRas(Servers) ~ #ArEELHE(Network equipment)
RCISRZ(RAM) A =HERS(Disk) ~ CPU ~ ERIDLEHE ~ &
% o

. BREERERE - BMRE REEREEEEREE -

- [ERETE
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e SR s BIARTS RIS

« Amazon EC2 (Elastic Compute Cloud)
"o R Einte it o] SEEES ERER Web ARFS ... 4

— http://aws.amazon.com/ec2/

amazon
webservices”

United States Europe

Standard On-Demand Instances Linux/UNIX Usage Windows Usage

Small (Default)
Large
Extra Large

High CPU On-Demand Instances

Medium

Extra Large

Qllidll Hidslalive (veidull) 1.1 9D Ul Tlieliiuvly,

$0.10 per hour
$0.40 per hour
$0.80 per hour
Linux/UNIX Usage
$0.20 per hour
$0.80 per hour

160 GB of instance storage, 32-bit platform

2009/5/13

$0.125 per hour
$0.50 per hour
$1.00 per hour
Windows Usage
$0.30 per hour
$1.20 per hour

I CuZ LUITIPpULE UILIL (1T ViIwddl LUITE Wil 1 Eus VUITIpULe JUlliy),
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EinE BN A
IaaS PaaS + SaaS ~ Web 2.0 ~
HBHEAE T (1R 2

MapReduce ~ Ajax - Virtualization
FEF)  HETE Internet 28 L » K
ﬁ@ﬁﬁi%?‘ BEEIRIEX
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- —IEDEINEE (Distributed Computing) RIS @ FEE
Internet Cloud B » HENREO[iIERMFER L ESEEIRKIEH
Web Services - ﬂ%'aEﬁﬁ'ﬁ?*E%ﬁE'Ji_ﬁEfﬂlzr SEDIpagiidaEiE
BN NFIREF - REZEERZEFTAANIEE R EBIEEIF R
(Cluster)iﬁ_ﬁﬁﬁﬁﬂ-:ﬁ EEOWE - KEEERED
# (Cloud Client) °

BinEH

- HNEBLEEinicMZ2RERE - ERAERAREEREAHENE

O848 - BB ZiIFEE » Web Service Providers o] LATEEFY
ZA ENRBHEUTEFTIEEGFTNERN - ERIFMENER

B SRR MEE R =2 I R A S AR TS -
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EimiRiE

- EESFEAREIVHERGT @ I EAMRREEREFRERRE - UEim
%’fﬁﬁi%i*%gﬁsﬂ’lﬁﬁi?z‘b = EEANERERIRE -
w1 gEH (FIUNEREEREFENR) | o UBEFRERW
Eéﬁ (BlanES EARER L TR ) ~ MITRHETF » A&

WEAFTENER  BEEETAIFZEREESE -

MED 26LAICE?2
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EUH RIS

« BREREARBFEENEIEBRARNE RS
— FHENGRAREIFTREHAER
- RETEEFENRGIRINGHES
— FHATEAEWES EDECEEBRARRETLE - EAREMES EHITE
P WK —EFHAS RN - 321555 —afia3 AHEEE -
- BLRBERTES - B0 LHEETRE -
— FDATESERN TIFRFHERAR S LS

MED 26LAICE?2
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Application Services

Infrastructure
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IMFEFimE SR L EAREIUIREEHEiR AP -

- EIE
— Microsoft Internet Explorer
— Mozilla Firefox
— Google Chrome

« TEINEKE
— Android
— iPhone

— Windows Mobile
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FimiRiE -~

- FARFAZEEFNITERRAENREHNERTS -

* Google AppEngine
— OJFERTE Google ERELZRIE L & #11T Web FERHER
— Java H Python H{THSERIEIS
— SEEZIE—MTH Web $1igE3 AR S
— VB RAETEE (BigTable)

 Hadoop MapReduce
— FAZR#IT MapReduce EREANFBRIRBIRAHNESTEFES
— RETE
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DimER - fEfFEslm

=i LRSI -

o KREGHILMERGHTE
— BHRIERRME - Kl -
« HDFS
— Key-Object pair
« Amazon S3 ( B ETZARTS )

- GEiEIENERGETE
— Amazon SimpleDB
— Google AppEngine DataStore
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¢ ER{E *ﬁﬂﬂﬂﬁﬁn
}Eﬁylj\ 1—_|-9/J\
- fEREA

- ERHMEERERER
- BINESR
— BRI
- EBHE

e Xen ~ VMware

- TJHERBEENERIRIR
- FRARH - W
— FCIEHES ~ Wikk ~ CPU
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| BBRHEEETELE(Smart Protection
Network)

* http://itw.trendmicro.com/smart-protection-network/index.php

- T EEANEEAMALE LFEERCIEEER Virus Patterns E(H
IEAER EF o #2005 & » —R#IB50 {EFf Virus Patterns 15
HINZE Pattern database ° EJ2008 £ @ BB 24E1& 05,000

& - BERIIEXRZEHB Virus Patterns R FEIEiREFIE -

BNZEREFRFERIHE - WiEMEREAS R ERISE
& M EEIRHEBIRFRAEZRE -

- HBHEBHRENBEREBRE  BELZEMRELELEERE Internet -
Il SR B RN EiREE XrfT Internet EHIEIEFHIEEA

MBS ERHZN
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"}'Bﬁ%.%ﬁ.%ﬁ(Smart Protection
Network)

- Smart Protection Network | f§ Reputation Technologies * &
ERB S ~ 18R - NEFEHEFNEE - I HFEFMEimME
ZE$lE » FIF Cloud-oriented Architecture LA{EHIEA S 5
AR E -

« Smart Protection Network #&8 Zimfilr - BARAPERED
BFOith - SN2 MEM AN LA - R E SR RENEE
{ReE o
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15517 H ST 445 (Smart Protection
Network)

- MBIL{SZPARFE(Web Reputation Service)

- BEPNENELEEENEERHERREA—  HBLEERI
BESIEHUBI T RAZE % R MBS « ABHLAERE -
NS BB TR IR R R aEFERZE @ B8 TF—EEE
2F43 - AiPH L8 FAEE A RS I A8uG

#
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ISR EAE4S (Smart Protection
Network)

o BFEFHSZENRFS (Email Reputation
Service)

— BFEHAGEERITEBEEZE AR
H{FRIFHNEEERE L,L&Eﬁiﬂ%r
AL B SR EENTREIRERERE
IP ik - FETE D EIRE IP ﬂi!iJJ:El'J
175 ~ EEIFRE - E5cpiAc &Rl

TE o BESEM IP i —KEEhH 0 5=
S EFEMFEIEERALSZBIT o] R
18 WHABPLLEYN ¢ zombies 3§
bAO'E'D'E‘éi Bl B E A\ #3452 R PR E
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f 4§%B)‘i%ﬁﬁ%§($mart Protection
Network)

- TER(SZMRE (File Reputation Service)

- EoMEnEEIHEERIT - BiRERGEERITEENRESM
macimay © fEfked - SIRERESR - WEAPHSIRIVAMIELLEL -
S MEEN A F En 48 45 B = I IREN Gl iR 2R REB R TE IR E B E P HITF
ENEFREREI RIE

HRBREBEIWENEN CHEFES N4 - FTA R P oI AR
ESHRAER - ENESIRIVERNEH S AR - BRES
;%ﬁj;f;@ﬁﬂ—)lﬁ'ﬁ%ﬁﬁﬁﬁaﬁ » INE] BAKIERID T EiAE SR A im Rh e
F==I8] °
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1545 SIS 26 4848 (Smart Protection
Network)

o (TADHIHEEMLT ( Correlation technology with behavior
analysis )

- UITRomREE—RIPHTRNEERR - MFIETEHRESE
B - BUNPEKTRUEESUES  EERETIRFETE—IE
R - BloJpesfIREPNBEEE - BB EEFRESEREMNLL
HARNBEITR - B3P UEIFREH B BHERIIEE -

ea ~
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\
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f 4§%B)‘i%ﬁﬁ%§($mart Protection
Network)

- BfFEIEAEFIIHE

— O RFFEBPIHEmBiig A 5]124x7 B
RBESHEPOZENEBEE  RIHHEm
HYBEEER - Hlal - BEEAPNEEEH
FFEE - BEEIEFLSIEMEIL TR
ZEME  HREEZHPERIR—EERM
e o BRI A ETINE M EERhoneypot ~ &
P~ REBGBAFERNIREAEEEEY
B EFRBREBIREE BRI - WEEE
"BEMENE ) NRZER - EHEMARH
[B) SE B AR R Z R AR TIRE ©
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ZSZEH

http://en.wikipedia.org/wiki/Cloud _computing
http://aws.amazon.com/

] http://www.davidchappell.com/CloudPlatforms--
happell.pdf

http://code.google.com/edu/parallel/dsd-tutorial.html
http://code.google.com/edu/submissions/rutgers/index.html
http://en.wikipedia.org/wiki/Internet_protocol_suite
http://hadoop.apache.org/core/
http://labs.google.com/papers/mapreduce.html
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