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“As a result of the changes in how businesses and
consumers use the Web, the industry is converging on a
new computing model that enables a siandard way of
building applications and processes to connect and
exchange information over the Web. “

Bill Gates - 1999

Software as a service o -
o O

Truly programmable Web
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SOARHA?

*W3C : A set of components which can be
Invoked, and whose interface descriptions
can be published and discovered.
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Web ServicesK)r=4

Distributor

ivlanufacturing

Supplier Facility

“Growing need for a standard lightweight infrastructure
for data exchange in e-business applications.”
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Web Services

= Web ServicesBI & RIREh

- BFRAFMEWMASERRNALRE, HEETWebRA:
- NEEBL A& REIE£BRkL
= MB2C (Bussiness-to-Costumer) &ZRBZIB2B (Bussiness-to-Bussiness)
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Web Services

= Web Servicetffift
- Web Services &@— 1"\ #r#H 5 01 EiEE
- Web Services E—F I/ EHIES
= SOAP
= WSDL
= UDDI
= WSFL

- Web Services RtEH— T AFBEHI 7 T 01 B
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web services

Web Services Definition by W3C

e A Web service is a software application

e identified by a URI,

e Whose interfaces and binding are capable of

being defined, described and discovered by

XML artifacts and

e supports direct interactions with other software applications
e using XML based messages

e via internet-based protocols

PEEEEERNNENSS.——
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web services

= W3C2004 2 A AMAEERSZZEMAMTEFENX

BARIWeb /55, Bt —ANSCRPLES 2 A M 43T
THRIERERS. Web RS FALESTT PAALER 4% X
(R HRWSDL) RitiidEHCHWED . Hih RGNS
ZEO#R, FHSOAP HXiXEWeb iREHEG.
R ISOAP R ICE—ADFIFHHTTP £FHIKIXML %), 1E
FEERIE R 5 HAhWeb MRBIREE S
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Service Web
«Web servicesZEfy

FPublish
wWsDL, U0

Find
WESOL, UnDDi
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Web ServiceZEf

- Web BRI {“TEE?T;

o ©
WSFL Service Flow

Static —= UDDI

Direct —= UDDI

WSDL

SOAP

HTTP, FTP, email,
MQ, [IOP, etc.
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Web ServiceZEfy

= A B3 {ERV B AL il ik
- EERETMY IS EIEREER HTTP. XML EEEIEER SOAP
WA R PR S5HEA B/ WSDL .

- FiAddkEE 2 A Web AR SE R 1% # X A SRR SRtk

WSDL

SOAP

HTTP
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RESTHLHIWeb

- RESTEH4
- Representational State Transfer ( “FRMRSER” )

- Roy Fieldingt8ZLi$3¢ {Architectural Styles and the Design of
Network-based Software Architectures) B —FwebZE4y

UNIVERSITY OF CALIFORNIA,
IRVINE

Architectural Styles and the Design of Network-based Software Architectures

DISSERTATION

submitted in partial satisfaction of the requirements for the degree of

DOCTOR OF FHILOSOPHY

in Information and Computer Science

by

Rov Thomas Fielding



Architectural Styles and the design of Network-based Software Achitectures.pdf
Architectural Styles and the design of Network-based Software Achitectures.pdf
Architectural Styles and the design of Network-based Software Achitectures.pdf
Architectural Styles and the design of Network-based Software Achitectures.pdf
materials/Architectural Styles and the design of Network-based Software Achitectures.pdf
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RESTALHIWeb
. BHAMWebZEH], RiEEEA-EE- RS- RS RHARESRENH.

Browsers
dumb PC Mac X MNeXT

A

‘
HTI'P FTP Gopher, [ NNTP
-l ﬁ

In ternet
News

Servers/Gateways
- © 1992 Tim Berners-Lee, Robert Cailliau, Jean-Francois Groff, C.E.R.N.
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RESTHLHIWeb

- RABVEIRSER (REST) RN 740 B A R G0+ B SR
TR B — TR

XNAFR “RBIEINGSFERL” 23 EMGEATS T —R
BT FIWeb N FHAIT s Fe R NG — A F 0 D0 20 ol ) X 4%
(—ARBIURESHL , F @i CIRGSHS) N
AFErEE, SECF AT AURM R —AIRESD e
B, SR H 2GS mAT, PUEAAITREE .

A AR Z— o MR TE D X MIE IR

human webFlprogrammable web(ZFHttpFIXML);%H A< i X Jl|
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RESTALHIWeb

- RESTE4
- N BE ARG E T — R XA

- 4% R ER B EIEBE MR AFAEIR (resource) ;

- FNFRT N —PME—RFTFFEFRIREF (resource identifier) ;

= @B AYEIERENO (generic connector interface) &
IR THRAE;

= M AEBFENZFMHRIEFA S BB FZIFIRIRFT;

" T BHERIESR RS (stateless) .

-%ﬁmmw&m,ﬁﬂﬁﬁﬁmﬁﬁﬁ%ﬂ%ﬁﬁmmw&%
ScE
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RESTALHIWeb

* BB RMHTTPA ERIXT R X &

AC D & (e HTTP 5% X W 98 25 1 BH

CREATE POST i)tk e

RETRIEVE HEAD. GET BIRIIE 1. BRHY
(SELECT)

UPDATE PUT BRI A 5 T

DELETE DELETE aeaiapillics

s <
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RESTful Web Services

= REST>8 5 N
- ABTE “BY” XD

“ FAURI ((KEEXEINEBHEN, ELIKEEF JLFTEIEIT, HAEBEHEK
S ATIBFERAHRNMFRIRFF B ESIFRNEY, $5r2NAPRMERE
‘B FiE, TIXERFERRE—HIEIN. BEEMES . EIRZSE
FREVXTRIE B ITEERZEF.

- FAME—. £RE—HaRMMNEVFR, &R TR EPRAWeb A,
&R FHLEHL (machine-to-machine, m2m) &{=s.

http://example.com/customers,/1234
http://example.com/orders/2007/10/776654

RESTE X T MiZ Al iIE Fath (B (X FIKR S AR LR ERAXEBEXRATE)
Web#tr 4, FIEAIHTTPFIURI, B0 {RTE Wit N BRI REIRFRESTE N, B
IR ERFHFEHFE—TER TR WebZE 4 (XIF1LRZ ) IR AR,

(GRAEHREST) by Stefan Tilkov : :



http://www.infoq.com/cn/bycategory.action?authorName=Stefan-Tilkov

Web Technology

RESTful Web Services

* RESTRER N

- B TH B R
- BEER SN APRE T

= KR EMRF AR Sm (IRSTHERE) RO dHuks, Fx/ megEd
BEER N M — RSB A H —IRE

- PR VA
= A Http#RIE
« GETHEE R REHE[IE 2NN FERIR B F R4 R]
- REEBEHTTPR A A G SR MNARZ E

(GRAZHREST) by Stefan Tilkov E



http://www.infoq.com/cn/bycategory.action?authorName=Stefan-Tilkov
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RESTful Web Services

RESTI4 5
= WRE PR RE A A E — MR I EESR, BT L ERER
X Fp R BRI RPEIER B
= F—NEEPAFRRR, aTLERTFARERZE 5.
= FIEAAT AR ST, & 0] AR R AR vEWeb 3] 18 2% Fir

GET /customers/1234 HTTP/1.1
Host: example.com
Accept: application/vnd.mycompany.customer+xml

GET /customers/1234 HTTP/1.1
Host: example.com
Accept: text/x-vcard

PEEEEERNNENSS.——
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RESTful Web Services

RESToCH R |
= Xml
= Json
= Xhtml
= RSS/Atom
= Other Media types

PEEEEERNNENSS.——
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RESTful Web Services

REST4 & T
* RESTERRBEZHFEBAEERESY, BEA4RFEZFin L
= BANEDL, ARSSEImAREIRIERR T BIKIFRZ AN, AR5 HIEE R
B PP EERES . R R B0 B R n] e 4E v
= TTRE LR RS 2RI P om AR B, BRORTER IRIESERY
BRF, BFWREAMBTE &8RS

K EEUiWeb, HTTPFIURIMAY ZREST XUA& B — A E E LT,
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RESTFul WebServicesi] 5Ih N

B
- Ruby
* HEXREIAES
= #E& EE M smalltalkiE S R
= fmIZXAE KU perl T
- Ruby On Rails

1wk XDoclet INACTION

- Restlet(AAFJava)
" L~ smum'u |
- Django(FFpython)
HXChR

OREILLY’ srliierd

- BETERBIwebfRSS, W Amazon S35 |
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ZiHH

“ZitE”(Cloud Computing) 9= 4B (Distributed
Computing). F {7/t B (Parallel Computing)F1M#& i+ & (Grid
Computing) IR R, BiE 2 X E T EHNHEH S,

SHERTHIXNEDLBRESNARIRBESE,, RAFBAFERT
RIS HEAR., EEHEXMRLUE LA RFEEINERT, &
i internetI RIS EM AR S
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oirE KRB E
= 19834, Sun Microsystems#gt “The Network is the
computer”,
= 201229044 4], lan FosterFflCarl KesselmaniE T
“MHg” BB

= 2006438, TF5# (Amazon) Hids#MitE =
(Elastic Compute Cloud; EC2) BR%E.

= 20064F8A9H, GooglefTHERIRE R HESF (Eric
Schmidt) fEI#ES|E¥ AL (SES San Jose 2006) BEX

BY “=itE” (Cloud Computing) E‘]#{;ﬁo

% Sun.

microsystems

The Network is the Computer
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. I;ﬁe%\;en Cohen: mIFHERRBERBEREWHIERRN “ LI AF L

= Douglas Gourlay: mitEERRZR—-IMRKHEE, EF& LR, BALLAP
#EE Internet TV RIEIARARSS, IAE, WEKEF Facebook BRI REAIIE,
H LR AEFHATTE.

= Damon Edwards: mitEEFREZ LS ARBRIRT, RMALWEE R
, AE=MRFRET “=” H), SaaS, PaaS M=itHEFE.

= Kevin Hartig (SUN): =2 —MNERFIEFE, /RIETWE; =EBIR

= Jan Pritzker: =iF&E 2 H P KRR N5 .

= Aaron Ricadela: 3RATAAETHENEAR KA R EDH AR PN FE, A
AEEBMERE TR, AREHAFERMNAHERS, ALK
HITRE. T aitE, BAIEFERMGE S B ESRAE RGBT A
REE, ER ‘= BEE.

= Irving Wladawsky Berger: ZERER, mIFEREKRIREFERERK

BRI AR BN RBE SIS, AT Web k95 H9 75 SN ft4s A > <
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Hype Cycle for Emerging Technologies, 2012

expectations gﬂg,:’,m
FI[EEEE OIS i
Hybrd Lloud Compubing Compilex-Event Processing
= onptna )\ 90— social Anaiytics
E.u D.B'IH -_|| =il [ =g
. ugrnented Reality
. C;"'“":‘_“‘"E 5 & In-Memory Dalabass Managsment Sysiems
P Siloon Annderg:m::: y  Intermel ﬂ?ﬂhgumm
MNatural-Language Chueslion Answring ™ Audio Mining'Speech Analylics
| '""“"ma“tﬁnm“ NFCQ E—roud Compuning
LA p- T I ¥ j i
Autenomous Vehicles Theshy mmmsw? sggmrmwm senvees 0
[}
. lm — Gesture Control . Predictive Analytics
.IEI.IJ'D:IIIE Eﬂfﬂﬂ Remguth:m
. Speech Recognition
u Consumer Telematics
[ Idea it
Volumetric and Holographic Displays - Manage
Quanium Compuling ok o ~ ' Consumerization
Human Augmentation Ayt Media Tablats
Hame Heallh Maonitonng Mobile OTA Payment
Hested Virtual Deskiops
Virtual Worlds
As of July 2012
Technology | ok Of Trough of ST N Plateau of
Trigger Expectations  Disillusionment ope ghienme Productivity
time >
Flateau will be reached in: obsolet

OlessthanZyears O2toSyears @ 5to10years A morethan 10 years & before plateau
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Hvyhbrid

Publics
Extemal

The Cloud
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Software as a Service (Saa$)

Platform as a Service [Paas)

/\
% AR RIS |
H SaaS (Software as a Service ) 1. Salesforce online CRM
G 1ERIRS l: Google App Engine
PaaS (Platform as a Service ) Microsoft Windows Azure
AR E AR5

i: Amazon EC2/S83

IaaS (Infrastructure as a Service)

i
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Netscape Apache lighttpd

BEA/SAP PHP/Perl/Python Hadoop

Oracle MySQL MogileFs

1998 £F 2008 £E 7?

Lighttpd : —#FFHIR Web AR5 2%

Hadoop : XBFBUIRFER SN AREFHNRESE Java RKEEZS
MogileFS: —fEE BT B MBI R Z B LIKEYT BRXHERS
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- Amazon EC2 (Amazon Elastic Compute Cloud )
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he New Pork Times

Late Edition
New York: Today, sunny, a few after.
7.

81 Jow 6. Weather map, Page C19
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US. ATTACKED

HIJACKED JETS DESTROY TWIN TOWERS
AND HIT PENTAGON IN DAY OF TERROR

President Vows to Exact
Punishment for ‘Evil’

A CREEPING HORROR

Buildings Burn and Fall
as Onlookers Search
for Elusive Safety

By N.R. KLEINFIELD

them & flamses.

Every scnd was cause for alarm,
A plase Was an
aeber one a fight-

he
Trade Center towery, the mast hor-
rid thowght of all finally dawned on
them: e

ible, the pe ., the un-
thinkable. 1 don't know what the
g1es of Bell Jook like, bt it's got 10
e Bie this,” said John Malooey, &
security director for an Internet firm
in the trade

Continumed 0w Page AT

A Somber Bush
Says Terrorism
Cannot Prevail

By ELISABETH BUMILLER
‘with DAVID E. SANGER
WASHINGTON, Sege. 11 — Presi-
dent Bush vowed ioalght to recaliate
agasst those responsible for today’s
atacks om New York and Washing-

““These acts of mass murder were
intended 10 frighten our nation into
haos and retres, have

could safely retern to the capital
Tt was & sign of the catastrophic

Continued on Page A4

AMERICAN TARGETS A ball
the secood of two jetliners
Center:

of fire exploded outward after
slammed into the World Trade
 Jews: than two hours later, both of the 110-story
tawers were gone. Hijackers crashed a thied airliner isto
the Pentagon, setting off a huge explosion and fire.

By SERGE SCHMEMANN
Hijackers ramimed jetliners into each of New York's World Trade

Ceater

calamity was al
terror attack in American hist

The attacks scemed carefully coordinated. The hijacked plancs
were all en route to California, and therefore gorged

thelr departures were spaced withio an hour and 4 mimutes. The first,
American Airlines Flight 11, a Boeing 767 out of Boston for Los

Eighteen  minutes _later,
United Atrlimes Flight 175,

left Washington’s Dubles In.
ternational Atrportbound
for Las Angeles, but instead

the

Fight @, 3 Bocing 757 fly-

ing from Newark to San SECONDPLANE Uited Airlines Flight 175
Francisco, crashed near Dearing the trade center’s south tower,

irgh, raising the pos-
sability that its hijackers had failed in whatever their
There were indications that the hijackers on at least two of the
twrney General John Ashcroft told
evening that the suspects oa Fiight 11 were armed
that way. And Barbara Ofson, & television commentator who was
traveling on American Flight 77,

planes were armed with Knives. At
n

smoke and leaping victims, while & third Jotliner crashod into the
Pentagea In Virgiaia. There was 0o official count, but President Bush - v
said thousands had and in the immediate aftermath the

worst and most audacious

being ranked the

with fuel, and

fit M 38 = AR SFAE A 2
AA~/IN s By i ] BL A 271100
T )RR PDF % 3K

mission was.

managed 10 reach her husband,

hijackers were armed with knives and a box cutter.
In all, 244 peopie perished in the four planes and several score
more were known dead clsewhere. Numerous firelighters, police

R e 5724050

afficers and other

in Lower Mashattan were killed or Injured when the baildings col-
lapsed. Hundreds were treated for cuts, broken booes, burns and

‘smoke inhalation.

Bt the real camage was concealed for now by the twisted,

smoking,

people . s
another World Trade Center bullding 10 all 7 hours later, and several
Continwed 0 Page A

Awaiting the Aftershocks

Washington and Nation Plunge Into Fight
With Enemy Hard to Identify and Punish

By R W. APPLE Jr.

WASHINGTON, Sept. 11 — To-
day’s devastating and astoaishingly
well attacks @ _the
World Trade Center towers in New
York and on the

IR H Ok 3y, FFE:
R EZEEA: L

a sense of equilibrium, with war-
planes and heavily armed belicep-
ters crossing overhead, past asd
present_national security officials

fashingroa plunged the
News  nation oo warbike
an ene-
AmBS uy that wil bo hard 10
Idcatily with certaisty

and hard to punish with precesion.

Congressional declaration of war —
but against precisely whom, e i
what exact elrcumstances? War.

whole workd — shook a8 Wijacked

airliners phanged Into bidegs that

symbolize the fmancisl and military

mightof i Usted Siates The senve
and

a
relic of the cold war, adopted a pos-

Continued om Page AN

Security [ e ey
Americans 1ake as their tirheghe MORE ON THE ATTACKS
trom which
recovery will be skow, The after-
shocks will be nearly a8 bad, s hun-  RSCULRS SCOME WicTMS | Fire:
dreds and possibly thousands of peo.  fIENIETs who rushed 19 the trade cear
discaver that friends or relatives ' Were Killed PASE &)
awlul, ey deaths.

died awdul, ey

Sceans of chass and destruction
evocative of the nightmare world ef
Hiercayroms Bosch, with smoke and

SEARCH FOR SURVIVORS  Some peo-
e trapped in the rubble for bours
were rescued. acE

u

Sun, were car-

o

Gav. George E. Pataki of New York,

a icas, spake of *an sacrodi-

bie outrage™ and Senator Charkes E.

Schumer of New York, a Democrat,

spoke of -3 dastardly attack
mere words were

‘As Washington streggled to regan

OIICIALS SUSPECT BN LADEN
after the
attacks were ciied PAGE A3

EXPLOIT WEAKNESS [
had criticized peocas-
rAGE A

o o DR L T
ul:uuov :l-

37301
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£ Windows Azure
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Windows phone

S Wp8F4R
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=it EIHR)
o N

- Windows AzureZ2HRE T AR —ESITERIERS, ARRBH=EL
RSEFEENRIERGSEMEHEERNTE

- =TI R FAEARS (PaaS) , 2012 IERFFH T EME AR
% (laaS) BIHEXBRAR.

22N N
LO Live Services ‘t\r .ﬁﬁ'SemceJL; SQL Services

~

E?a’repoam Services

”~ .
i Windows Azure

—pe




Googlen & EHE AR

VIapREAUCE Bigiabie

- Google}'[#,?'ﬁ?ﬁGFS (Google File System)
- H1THIEA TEMapReduce
- LR L HIEFRBigTable

- S ETEChubby > 4
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Googlenm THERBEBH A

" BN HERLEGFS:

- Client (ZPiR) :GFSEAREI

Efitie N AERFRYTEEDO

- Master (XfR%EES) GFSHEEY R, H#EBLERE—, BAE
RGN THIE, ARBEIMNCHERSEHNERE

- Chunk Server (#3ERIEHEE) Chunk ServertaTmEEHEIET
fE. —ANChunk (H#EHR) BRIAR64MB

v

PR | ot Chunk2a))

GFS#H )i |

A ( Chunk 11 %4
Chunkf{ #)

(Chunk )4, S yynkE)

Chunk %4

GFSTE k454 _» /foo/bar
D s 1 ‘ chunk 2ef0
/Q "f"’, fl.ﬂ:\;E\E:
—>  HEH
i AR RS R eSS ] —  EHER
| K B 55 SR A&
GFSE s b Ik 55 2% GFSE i b 45 4%
Linux 4 &40 Linux & 4;

ol .
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Googlen it H <4

(i

AR

= HiTHIEAIEIRE!MapReduce
- FHAEATIEESHEMSRERSERENER. 218, 9hSiE

EEEEIF,
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