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Autonomous // /
fully cooperative / / Complete replicated
AULONOMOUS Decentralized master
on sub-task /Dartial replicated
Central master copy

Master-slave

Primary/backup storage

Multi.  Multi. Multi EE{;F%?E

cores computers processors

Enslow’s model
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A distributed system is a model in which
components located on networked
computers communicate and coordinate
their actions by passing messages

e A computer program that runs in a

distributed system is called a distributed
program

o = RFHIE
— & FiT4 © Lack of a global ‘clock’

— 715317 : Concurrency of components
— LHRIT : Independent failures of components

Colouris, Dollimore and Kindberg (2005)
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— Receive(Msg)
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— Read(key)
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* Eﬁ mw}x TCP/IP model
-TePip BB e 1

= Application layer 7. Application
(FTP, SMTP, Telnet)
ISOS% =81 r—
_ = Server i )
Transport layer '---4 5. Session
(TCP, UDP)
4. Transport
Internetwork layer . 3. Network
(IP) !
: 2. Data Link
Datalink layer --- 1. Physical
(Ethernet, SLIP, PPP)  f-----
0SI reference model

Transmission medium
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JLEFHE  BEREIENSZER

Application system #1

Message queue
subsystem #1

Application #1
PUT message

Application system #2

Message queue
subsystem #2

Application #2

ueue
Q GET message

Queue-based messaging system
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Message server

Pubillsher' | _ Subs'crlber
messaging client | — Topic messaging client

Subscriber
messaging client

Publisher
messaging client

Subscriber
messaging client

Publisher
messaging client

,I >
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Publllsher. ‘ Topic Subs.crlber
messaging client N messaging client

Message service backbone
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— RZEIEESend , [Gl2FReceive
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— BHZE : waitEEIFEEREZES
- JEfEE : TCFEEMEESDHERFIF . HiZRMO|

Blocking Non-blocking
Readiwirte
Synchronous Read/write (o] NONBI:OCK\

IO multiplexing

Asynchronous
y (select/poll)
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 RESTfulliR%%
— BEFHTTPINY , BEGET/SET/POST/DELETESHE(E

 WebJjR 5%

— BEFSOAPIHYAIniEZIEA , @ &SOAPHESS.
WSDL. XMLINYE
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A2 EWWW

» Word wide web “J5 4" RAEH 1 HEK ML
FiEKE (CERN) W45 Tim Berners-
LeefliRobert CalliauF 19894 54eiR ), fib
MR s PR L LT REW lﬁJCERNBQT“Jr
R, iR AR 35 B L _E AR AT DL F
— P RIEEE BT -

e A THIHINTERNETACHI'Y, Berners-Leefe

1984@?%&7“’“’“’@?4&7?%; XA (Hyper-
text) ARG, RABXEMBSERBIAR,
A ] SO AF B R A B T R, WWW R
F /RSG5 ash 285K, 27 RS2 A
HTTP(Hyper Text Transfer Protocol) VpiUHAT

B -
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s BXAFCIES ( hyper text markup language , HTML )
o BIAEEINY ( hyper text transfer protocol , HTTP )

- ARAPEERE—HES

* WWWIR 4%
- FRFEXEFNIE

BT

— UL IRS fEhttp Y AINIESREIE R , FHEERhttpHE

EIRE
« WWW %58
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Al _________________________________________________________________________|

Client Server
Http request
App' GET “http://www.buaa.edu.cn "<CR> 2 Appl
Http response
HTTP L 200 *” <CR> <html file in MIME format> HTTP
Transp Initiate connection (hdshk) Transp

Package data (add TCP header)
send http request packet

TCP Assemble response TCP

gbreak into several packets)
end http response packets

Close connection (hdshk)

Net send data to next hop | Net Net
IP ARP to provide ReRyicaa IP IP
Link IP/MAC translation Link Link
ethernet ethernet ethernet
Router(s)
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« HTTPREHyper Text Transfer Protocol (& A&{EHHil)
485 . RFC 19458 L THTTP/1.0htA, H 5354 M5k
BRFC 2616, RFC 2616% X T4 XY H FHEK— A4 as—
—HTTP 1.1

o HTTPHMIUREH T NWWW AR 55 25455048 SCA 2 A H ) %28 i 4%
EL. B DRSS E R, Mg EmEl. B
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Z PSR S 3RMEM . HTTPR—AMTRAR Lo

\ W K ens
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< Client Server
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HTTP

o HTTPHLEG R AS: HTTP/1.0. HTTP/1.1
- ZEHTTPL. OHHYA , BRI SvebIRSSREIERIS , RasRE—

MwebiBiE,
- HTTP1. 1#HY , RVTFERIRSwebRSZe3HEIEER | T—MEE
L3RENZS PwebFiR,
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o BPumiE LRFHRE, MREZHFRENWebEE, HRZAK
PR ARG R RIET —PMHTTPIER. — P BEHTTPERA
BT ANE:

—ESRAT, BTIEE L VUSRS — el B RIS
PR ATIER, T E S RISE k2 B 2 ATRG TP A0 R s -

¢ ﬁgfﬁ"l : ERATH TR E RS

. » VA S vl = =SV \3"';“ N
GET /books/java. html HTTP/1. 1 €15 R1T e WA,
Accept: */* R

Accept—-Language: en—us

Connection: Keep—Alive . e .
b MBS TR sk

Host: localhost > 6%4\%5\%&— BT, LR
SD

Referer: http://localhost/links. a B — L INE SR
User—Agent: Mozilla/4.0
Accept—-Encoding: gzip, deflate _/

S €— 5T
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o FHRITHMGETHRZ HIFERGT X, HRITA:
POST. GET. HEAD. OPTIONS. DELETE. TRACE. PUT
¥ A : POST. GET

*  AEPOSTERGET, EBFITMIMRSFARIRREANWEBSIK, XwidhyXmy X5 LRz
P IRE £, 2P vl X Wiy AR e A — LR 4 IR 55 4% -

- WERBIACETHE R , M LAESREGURLELE B LA AR 15 3RS IR SS 2RV |
SPEIEZELIGHTTSEE | HUan -
GET /mail/1.html?name=abc&password=xyz HTTP/1.1

GETH R : URLAHE G HF IS BRGMRBE, HBERART e S
© IR EAPOST R, WIWT DAYETE R A IS4 N 20 o) IR 9548 A 0E B, pilam:
POST /serviet/ParamsServiet HTTP/1.1
Host:
Content-Type: application/x-www-form-urlencoded
Content-Length: 28

name=abc&password=xyz
Post i RMIHF i : AL HHHFET R -
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FHTTPIR R sk

Accept: text/html,image/*

Accept-Charset: ISO-8859-1

Accept-Encoding: gzip,compress
Accept-Language: en-us,zh-cn

Host: www.it315.0rg:80

If-Modified-Since: Tue, 11 Jul 2000 18:23:51 GMT
Referer: http://www.it315.org/index.jsp

U%?r-Agent: Mozilla/4.0 (compatible; MSIE 5.5; Windows NT
5.

Cookie

Connection: close/Keep-Alive
Date: Tue, 11 Jul 2000 18:23:51 GMT

. L1nuxtlﬁ jCurlfy 4
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—AMRAAT BT SN, Hrb i — Ll B LA
PR E TR, SRS P 2 B R 2 AT R

° g-igm‘l. RSITRTHRERARS S
; e / RHERRIAIBLER
HTTP/1.1 200 OK €©IRSIT
Server: Microsoft-IIS/5.0 -
Date: Thu, 13 Jul 2000 05:46:53 GMT S S Sk Tk R 28
Content—Length: 2291 " S HEXRER, UEHKIE
Content-Type: text/html >~ 6%/[\:/'%4%\ ‘DQ_ E’\J?Eizﬁ, Eﬁ%%ﬁﬁﬂﬁ
Cache—control: private 5§;ﬁgﬁ%yizﬂg
_/ o :
_ Vs g EF—)LEERIEEIE.
CHTMLY € —NEAT =T
<BODY>
""" ei'leilji[?é‘: —_— | KRR B EE P
[B]X B H 4=
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« RFTAT
WiX: HITPRAS HRKEHE RESNS<CRLF>
S| HTTP/1.1200 OK

* RSBAHTFERRFENFERALELSR, BR—A=ZMHTEHRZ
o WIRDRZFG A HOR, WTHiA:

REHE & X

100~199 LR IHBNORE R, TR P i 4k SRR RS TN —IRIE SR A BE 58 B A PR
o

200~299 R IO SR I L 5E BN A HEE FE, 200

300~399 HNSERIER, P FEik—SdiER. B, EREEECLEs—)
Wrhl, 302, 307F1304

400~499 2 i HE SR HR, 404

500~599 AR 55 g v H B 1%, FH 500
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C RURRES

« 301: KRAEEIR

— a.com/old/url Reponse: 301, a.com/new/url

location /old/url/ {

® 302: llﬁﬂ#g%ﬁ return 301 /new/url/; NglﬂX@EEE’JﬁU?

}
Client request: Client request:
GET /index.php HTTP/1.1 GET /index.html HTTP/1.1
Host: www.example.org Host: www.example.com
Server response: Server response:
HTTP/1.1 301 Moved Permanently HTTP/1.1 302 Found
Location: http://www.example.org/index.asp tion: http://www.iana.org/domains/example/

e 401 (FHRER) %X?iﬁﬁﬂﬁﬁ Xﬂ‘%%ﬁ
SEBIMITT, ARS5%5 0] ABIR [B] B o B

« HARFIZH
-en.wikipedia.org/wiki/List_of HTTP_status_codes

28
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HTTP i o 2 Fo— 1 5 W =%
CA
. HTTPT%Z%“F A FE e 2 3

Location: http://www. 1t315. org/index. jsp
- Server:apache tomcat
- Content-Encoding: gzip
- Content—-Length: 80
- Content—-Language: zh—cn
- Content-Type: text/html; charset=GB2312
- Last—-Modified: Tue, 11 Jul 2000 18:23:51 GMT
- Refresh: 1;url=http://www.it315. org
- Content-Disposition: attachment; filename=aaa.zip
- Transfer—-Encoding: chunked
- Set—Cookie:SS=Q0=5Lb nQ; path=/search
- Expires: -1
— Cache-Control: no-cache
— Pragma: no-cache
— Connection: close/Keep-Alive

——— Date: Tue, 11 Jul 2000 18:23:51 GMT

29
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AL

JSONfjA

¢ JSON(JavaScript Object Notation) 0

— — i SRR ZIRE

- SFARENRES | FAIRSF SR

— EFJavaScript Programming Language, Standard
ECMA- 262 3rd Ed|t|on December 1999E|’J—A¥E

— JSONZEF

Java, JavaScrlpt PerI Python%; __”*'*

- XAFFFHREEN
— Key-ValueZ=JjtiH , ATRREEN

- 58

:“a”,” b”,”c”]

- —RRFCH!

HidR(EE

o WEH[ZFEwww.json.org/json-zh.html

31
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1 | request.open('GET', requestURL);
{ 2 | request.responseType = 'text'; // now we're getting a string!
"firstName": "John",
"lastName": "Smith", 3 | request.send();
"isAlive": true, 4
nage": 27, .
"zgzress"- ( 5 | request.onload = function() {
"streetAddress": "21 2nd Street", 6 var superHeroesText = request.response; // get the string from the response
:citi;i "fzgnYork"' 7 var superHeroes = JSON.parse(superHeroesText); // convert it to an object
sta : ,
npostalCode™: "10021-3100" 8 populateHeader(superHeroes) ;
Bo 9 showHeroes (superHeroes) ;
"phoneNumbers": [
( 10 | }

"type": "home",
"numbexr": "212 555-1234"
b,
{

"type": "office",
"number": "646 555-4567"

var myJSON = { "name": "Chris", "age": "38" };
my JSON
var myString = JSON.stringify(myJSON);

"type": "mobile",
"numbexr": "123 456-7890"
}
]l
"children": [],
"spouse": null

A W N

myString

oo0ooo
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AL

* XMLRY™ 4
— XML , EkFR/90IH"

BEik

Language ) , E—HaILIR

. EHBSRHE

ﬁ?wscﬂﬁiﬁ?“h&

g2 S ( Extensible Markup
IREEE CRIFCAIRICIES

(W3C) 8z , 1998828 , XML1.0Fp%

=, CEMEMRIER ) KRR,

— XMLSHTML—###82SGML-fr/E18

BiRcCIES

Ik 5elk HTML ( BlENXAHRiciE

Standard Generalized Markup Language ) B9F£. H

FSGML+5 X,
LB EH¥.

* XMLIZjHE

EADRTFE , XABREHE

, [EitEiNn

FRAW3CIEFHAAISGMLERZ-XML

— XMLE—EENXIEXIMCAIRN , frciSXiE D S
FXhXLeapEMMLARR. XML Y —/E:

_.EH’JL Hl£ THIL

*H’JzEWEbF'EE'JWﬁ

-3

AWeb#§
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XMLZAS 75 il

Root
element

XML declaration

_<PurchaseOrder>
<CUSEOMEYr> —----mmmmm oo

<Name> Clive James </Name>
<BillingAddress> .. </BillingAddress>
<ShippingAddress> .. </ShippingAddress>
<ShippingDate> 2004-09-22 </ShippingDate>

</Customer>
<Customer>

</Customer>
<Customer>

<Name> Julie Smith </Name>
<BillingAddress> .. </BillingAddress>
<ShippingAddress> .. </ShippingAddress>
<ShippingDate> 2004-12-12 </ShippingDate>

</CUSLOMETY > ------m oo oo

-</PurchaseOrder>

Prologue <?xml version"l.0" encoding="UTF-8"?>  ---------------0=
<!— File Name: PurchaseOrder.xml -->  -----cooooo----¥200

Nesting of

elements
L

within
root
element




 XMLATHTML G X 5B

XMLAHTMLER R H T IREBIR BB RS, HE5H
ERBEMFR, EEAEAR R LR X5,

B EEEATILA:
HEHTMLBRAX S XKNE, FEXML

LA

IBAERKAE that K NEERIER .

HRIC A HTMLEEAEFRFRIE, MXMLE
HEEHRT.

fERAE HTMLETER7E, MXMLETHRAREAS

RERBIENEE. HTMLIEEEME REE
—ig, EnEPHEXEHEERHE, XML
— BHIEME R~ F
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V.X4

— BEHTML Y A

<body> F

>

<p>

Each table starts with a table tag.
Each table row starts with a tr tag.
Each table data starts with a td tag.
o>

<h4>0ne column:</hd>
<{table border="1">

{tr> Each table starts with a table tag. Fach table row starts with a tr tag. Each table data starts with
<td>100</d> a td teg,

{ftr>

{/table>

One column:
<h4>0ne row and three columns:</h4>
<{table border="1"> |
<> 100]

<td>100</td>

ggiggggzgi One row and three columns:
<ty
</table> 100([200[[300

<h4>Two rows and three columns:</h4>
<{table border="1">
<tr>

<td>100</td>

SEmes
o

{tr>
<td>400</td>
<td>500</td>
<td>B00< td>
>
{/table> ‘

Two rows and three columns:

</body> |3
<Shtml> -

37
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XMLE KL HAET L R F M T = i 5 REER
HATEEL, AR F S T ER RS R 48RRI XML
¥E. CRRBTHIAUTILR:

LA

FEXMLAR AT AR BXSCHE R R B RO 3 4R,

BRHE R
_ XML SR S RMEEN R TR ST, RIS
BEHER EEFEHESTHESHERAR. WHTML,
PDFEFER -
S 452 B 3 36 XMLARIZIE S MiB RIS Hs, TolEit s

FAEMHLRE LRk, ARALUESTENES L
fEMH. FHRA—MEIRIZIRAIES -
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XML IEUAEE Web

e Y S
R XML Al B B Sfd EHI8 R S0E Web
o IJ‘_F%IM‘%%@WE

C ,ﬁ'ﬂﬁTﬁ EK%ﬁl;.l ﬁf':'ﬂg Bj R/AFRER E 114
a]— nﬁ 7)) E5heE—T
gg\l PR u Er— HiEFEER | %T*E
XML , @ zﬂfﬂggggﬁﬁ— *E[% ue&ﬁi* ?ﬁvl

: %
Eggena*v s af)z(M?ﬂ? A e (5 s
A B R

£) 5 XML ZRR# TR RN TE
. XML iﬁ%ﬁﬁﬂz@

— EEILME XL STREHLIRRSA IS B SR (1)
R m§$) PR AR S R E A L T ekecohiE

XLE XML TR
* XML iﬁ@iﬁﬁ? " ———
il -
E i 5
XML b Ch first-
name> E@ﬁ-n Hig—%\!&«agﬂ% X Chip B9 <frs

,.o
"EII]]
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XML Information Set

— http://www.w3.org/TR/xml-infoset

XML Linking Language (XLink) Version 1.0

— http://www.w3.org/TR/xlink/

XML Path Language (XPath)

— http://Iwww.w3.0org/TR/xpath

XML Pointer Language (XPointer) Version 1.0
— http://lwww.w3.org/TR/xptr

Namespaces in XML
— http://www.w3.0org/TR/REC-xml-names

The Extensible Stylesheet Language Family (XSL)
Document Object Model (DOM)
HyperText Markup Language (HTML)

The Extensible HyperText Markup Language
— XHTML™ 1.0

Resource Description Framework (RDF)

AL

40


http://www.w3.org/TR/xml-infoset
http://www.w3.org/TR/xlink/
http://www.w3.org/TR/xpath
http://www.w3.org/TR/xptr
http://www.w3.org/TR/REC-xml-names

XML 5544

XML o8 T 2ESCA AR, 23R — i PU#B 434k :

AL

XML3Z#5 /9= R

XML 2B E X

XML ERE

XMLFRIR R EAR

2B MRS B — XML

14:! jﬂ—FFﬁﬂ—‘:

Linear sequence

<book>
<chapter n="1"> Title 1 </chapter>
<section n="1.1"> Section 1.1 </section>
<paragraph> .... <paragraph>
<section n="1.2"> Section 1.2 </section>
<chapter n="2"> Title 2 </chapter>
<section n="2.1"> Section 2.1 </section>
< paragraph > .... < paragraph >
</book>

Tree
Book
Chapter Chapter
Section Section Section
Para

41
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LR XML ERARH S, EXMLAPBHAFETLR.
XML B TER — B BRI Sk ARiT AR AR IT ] B4 B B
JC#*%aAa

<root>

AL

<a>this is test</a>
</root>

TRaITTRBARIRES

XML HEHPHE—NTTREHRART R, FEAM—PXMLIEHRERR

— N TTEEHRARTERE. HRAEHNRRBET TR, FLRLALERBN
BREERITER.

RiZENFAERBBRRBZTRZNE, EXMLP, IRTZNEPFEST
1%, BoaxEEHIGZREFEBRTEE GEEERSETENXT <a></a>

= <a/>)

42
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* XML MHESMEEHE—NR—TORP . KB~
ﬁ%‘%;*ﬁiﬂ%, ‘BEE X A AN A
‘BILR -

e £<?xml version="1.0"7?>

e L!-- A well-formed document -->

o <XML WV A4>

e Hello, World!
o </XMLVAY>

43
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Rk FRE WA TTRE,

<root>
<a attribute="aa">this is test</a>
</root>

BiEE
EBit&

XTFRZNEMFITENTI/LA 0.
BN EVFAS| S5k, : attribute1=*aa” ZKattribute3=‘aa’ ;

TE B MBI FE AT 13
RS — T BB AER AL & AL
RIEETRAS @7, ", “WEFH.

44
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TR AbBfR & 5K

LA

o HEFE<!--...... -->

* MRS <?.....P> AT HLEWHMER (H

WIXMLARHTIE) $eBtH5h =B -

o SE{R<IENTITY dw "developerWorks">: SEfR R

SRR G RIELAEMREAR, XML #r
R FH S AR B B OSB3 SR SO I N 0K

BRI, xthk | BARR | ®ENEE
It &lt; <
TiE X ARR T Fis: ot &gt £
amp &amp; &
SEARFEXMLOCES F B —#% 5 A& T - P
apos;
&L, quot &quot; " 45




CDATAY

W CDATAY o] DLE A 3t 2s, ZECDATAV B/ HERARIC. X
B, MR EETRBSHIMRIEER, HERI AR S/ERIER
B, i RREBTXAREE, A HACDATAY REIE XA
%218% . CODATAFF EBHTHAESHA. AAIXMLIANARMHTML
W& WTFBIR:

<?xml version="1.0" encoding="gb2312"?>
<EFF>

<title>test</title>

<HE>
<I[CDATA[
if(20<10){
return "{REF";
}else{
return "hello";
}
11>
<IRE>
</[F2FF>

EE & “<![CDATA[' “11>"ZEFEEEMACDATAY 5 “]]>”
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2R E L T URI;
ARE R EEAE T H M —

<root
xmins:h="http://www.w3.0xg/TR/ html4/"
xmins:f="http://www.w3schools.com/furniture">

<h:takle>
<h:tr>
<n:td>Lpples</nh:td>
<h:td>Bananas</h:td>
</h:tx>
</n:itable>

<f:takle>
<f:iname>African Coffee Takle</f:name>
<f:width>80</f:width>
<f:length>120</f:length>

</f:table>

</root>
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- R S

o« Wifh e L BIETNR
— MHZEBITEN ( Document Type Definition )
siiaifR DTD
— XML Schema
e XML Schemas i :
— [ERAXMLIEZX
- SZFEERE
- i &
— FRiLEESIE
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XML Schema#iis

e XML Schema Part O: Primer
— RENIIAIR |, BEEINET L ? MEERL ?
— http://www.w3.0org/TR/xmlschema-0/
e XML Schema Part 1: Structures
— EXXMLYXEEMAIRT
— http://www.w3.0org/TR/xmlschema-1/

= XML Schema Part 2: Datatypes
- EX T —HiRER3E
— http://www.w3.org/TR/xmlschema-2/
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http://www.w3.org/TR/xmlschema-0/
http://www.w3.org/TR/xmlschema-1/
http://www.w3.org/TR/xmlschema-2/

AL
File “Person.xml”

XML schemaFfIsL | LAY

File “Person.xsd”

<?xml version="1.0"
encoding="UTF-8""?>

<Person
xmlns:xsi="http://www.w3.0rg/

<?xml version="1.0" encoding="UTF-
8"?>
<xs:schema
xmlns:xs="http://www.w3.0rg/2001/
XMLSchema'">
>» <xs:element name="Person">

2001 /XMLSchema-instance"
xsi:noNamespaceSchemalocation="
Person.xsd">

<First>Sophie</First> —

<Last>Jones</Last>\\\\\\\
<Age>34</Age> \\\\\\\\\\\

</Person>

<xs:complexType>
<xXs:sequence>
’—__,,—)»<xs:element name="First"
type="xs:string" />
<xs:element name='"Middle"“
type="xs:string"
minOccurs="0"/>
T <xs:element name="Last"
type="xs:string" />
T <xs:element name="Age"“
type="xs:integer" />
</xs:sequence>
</xs:complexType>

</xs:element>
</xs:schema>
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Schema Wrapper

AL

<xs:schema
xmins:xs=“http://lwww.w3.0rg/1999/XMLSchema”
targetNamespace="http://www.mpeg.org/mpeg-7”
version=“1.1">

</xs:schema>

xmins:xs - ‘xs’ prefix to reference elements defined in a schema from
another namespace

targetNamespace - all the elements and types defined in this schema
come from this namespace. Use this URI to import or include these
definitions in other schemas
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XML Schema

AL

<?xml version="1.0" encoding="UTF-8"?>

<xs:schema
xmlns:xs="http:/ /www.w3.org/2001/XMLSchema">

<xs:element name="loan">
<xs:complexType>
<Xs:sequence>
<xs:element name="initialBalance" type="balance" />
<xs:element name="currentBalance" type="balance" />
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:simpleType name="balance">
<xs:restriction base="xs:decimal">
<xs:totalDigits value="10" />
<xs:fractionDigits value="2" />
</xs:restriction>
</xs:simpleType>
</xs:schema>
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e <element name='QName'
ref="QName’
type='QName’
use='optional | prohibited | required'
form='qualified | unqualified'
id="ID*
default='String'
fixed="'String'>

Content:
(annotation?,((simpleType | complexType)?

(unique | key | keyref)*))

e </element>

AL
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AL

<element name=“myglobalelt1” type=“mySimpleType”/>
<element name=“myglobalelt2” type=“myComplexType’/>
<element name=“myglobalelt3”>
<complexType>
<element name=“mylocalelt” type=“otherType”/>
<element ref="“myglobalelt2”/>
<attribute name=“mylocalattr”’ type=“date”/>
</complexType>
</element>
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e <attribute name='QName'
ref="QName’
type='QName’
use='optional | prohibited | required'
form='qualified | unqualified'
id="ID*
default='String'
fixed="'String'>
(any attribute with non-schema namespace)>
Content: (annotation?,(simpleType?))
e </attribute>

AL
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(il
. <simpleType

final='#all | list | union | restriction)'
id="ID*
mixed='boolean’
name='NCName'
(any attribute with non-schema
namespace)>>
Content: (annotation?,(restriction |list | union))

o </simpleType>
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AL

<simpleType name=“US-State” base="string”>
<enumeration value=“AK”/>
<enumeration value=“AL"/>
<enumeration value=“AR”/>
</[simpleType>
<attribute name=“State1” type=“string”/>
<attribute name=“State2” type=“US-State”/>
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 <complexType abstract='boolean'
block='#all | List of
(extension | restraction)*
final="#all | List of
(extension | restraction)*
id="ID¢
mixed="boolean’
name='NCName'
(any attribute with non-schema namespace)>
Content: (annotation?,(simplecontent | complexComtent
((group | all| choice | sequence)?,
((attribute | attributeGroup)*,anyAttribute?)))
¢ </complexType>
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AL

<complexType name=“personName”>
<element name=“title” type=“string”’/>
<element name=“forename” type=“string”/>
<element name=“surname” type=“string”/>
<attribute name=“age” type=“integer”/>
</complexType>

<element name=“producer”
type=“personName”/>

60



 EARBRREEY

<attribute name=“myAttribute” default=*42">
<simpleType base="“integer”>
<minExclusive value=“0"/>
</simpleType>
</attribute>

61



 ERERREEYL

<element name=“personName”>
<complexType>
<element name=“title”/>
<element name=“forename”/>
<element name=“surname”/>
<attribute name=*“age” type=“integer”/>
</complexType>
</element>
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o HixERBc=mRIEARK—1NES ;

o HREMUUVGTCERIBAR—INES | TIA RIS
EIERBREEER ;

e HEFF - all/sequence/choice

o alllEFILERBUEEINFHI, B4HFIiH
Al BRI — K o

o choicef{ iffE <choice> FHEHHHE—IILHR

MRS ITR T

o sequenceBTRTFILRLMILINFHB . BT
2P O BMERIREL
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http://www.w3school.com.cn/schema/el_all.asp
http://www.w3school.com.cn/schema/el_choice.asp
http://www.w3school.com.cn/schema/el_sequence.asp

H 75

<group name=“myModelGroup”>
<sequence>
<element name=“firstThing” type="“type1”/>
<element name=“secondThing” type=“type2”/>
</sequence>
</group>

AL

<complexType name=“newType”
<choice>
<group ref=“myModelGroup”/>
<element ref="“anotherThing”/>
</choice>
</complexType>
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AL

<attributeGroup name=“myAttrGroup”>
<attribute name=“myD1” type="“string”/>
<attribute name=“myD2” type=“integer”/>
<attribute name=“myD3” type=“date”/>
</attributeGroup>
<complexType name=“myDS”>
<element name=“myelement” type=“myType”/>
<attributeGroup ref="myAttrGroup”/>
</complexType>

it : BRI RERRE
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AL

* ImportFeREAFSIBB— 1 BFZENTRE

<schema xmins="http://www.w3.0rg/1999/XMLSchema"
targetNamespace="http://www.mpeg.org/Examples"
xmins:html="http://www.w3.0rg/1999/XHTML">
<import namespace="http://www.w3.org/1999/XHTML"
schemalocation="http://www.w3.org/XHTML/xhtml.xsd"(>

<element ref="html:table">

</schema>
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AL

e JAXP: Java API for XML Processing

« JAXB: Java Architecture for XML Binding

e JDOM: Java DOM

e DOM4J: an alternative to JDOM

o JAXM: Java API for XML Messaging (asynchronous)

e JAX-RPC: Java API for XML-based Remote Process
Communications (synchronous)

e JAXR: Java API for XML Registries
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AL

AR H

Ziithx.ﬁiﬁﬂi
— BRI
—*H&Mﬂ.
- |RIE ﬂ—ﬂhWW HIRIE
%ﬁrmr¢ ITEHEEIE
REN , A2 ﬂM@
i ESuR N )i — s S |
— E$ME $Mﬂ MTJ- _t ’_ |1pplcalc:11| Ilapmcalon?ﬂ
g (B3f5 HISSSHIED E I PR
TG, (8. ITFTEALT, R | et
ﬁﬁ“%ﬁ'\’. MR Bizini#izE :
R BT %

— A ZHMAIRRICIETE R
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Client machine

A

Client process

— k=add(i,))

proc: "add" b=
int:  val(i)
int:  val(j)
Client OS
N

Server machine

Server process
1. Client call to P
procedure sy
Server stub -
_ Client stub ™ —_k=add(i)) |—
proc: "add"
2. Stub builds int:__val()
message int: Aval(l)
proc: "add"
int: val(i) Server OS
int:  val(j) )

6. Stub makes
local call to "add"

5. Stub unpacks
message

4. Server OS
hands message
to server stub

3. Message is sent
across the network
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AL

o A4k (Serialize)

- BSHHIRE(EREAFT , EiTMEE

e A4k (Deserialize)
— BRZIEIEINFHE8EERI SR DE

* BRI EANR FI{ERE

JZ R, 280 5#

— JavaBH]Serialize/

- BCiiITRIZHEINY

Deserialize: JI6E=Z R

ELANTE X F 5%

)

— XMLigiz® : Bfmid. aiEEEF. BRAXFE. HERE
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‘ lA{ﬁJ?: Google Protobuf

AL
sage Person { Person john = Person.newBuilder() Person john;
required string name = 1; .setId(1234) fstream input(argv([1],
required int32 id = 2; .setName("John Doe") ios::in | ios::binary);
optional string email = 3; setEmail (" jdoe@example.com") john.ParseFromIstream(&input);
b ild(); id = j ohn ‘d()'
tpt:n v FileOutputStream(args[@0]); name = john.name();
john.writeTo(output); mail = ]ohn email();

P B X H#EGHPerson, ZRRE
— IRIEE X BEERXI R TBPersonfllBuilder
— {B(tget/set T EFIAPIISFEFIIIRETIE

WS X

— Java, C++, C#, Go, Python

2B BAE MG, KR
M AFHadoop MapReduce, HBase

¥
¥
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RPCHEZE

- EHRIHE
- SRS

—ﬂ

?&‘ﬁﬂlﬁl& HUFEHITLE

AN

5

=L | E?TCPIIPIJZHTTP’rﬂl)l%*iLm#EH'JlE

- REREFYEENL , Effiminiteit, wOF
- AAEARIRMRIFNAPIs , BRoJsRRECITS,

iR A—HREREZ A
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fi|F: Apache Dubbo

L AL
Dubbo Architecture

> async ———> sync

’

2. subscribe ,-*",-*"3. notify
,” %I

S

4. invoke

X R 4R AN E N A
Dubbo (HEX) , HTTP,
Hessian, RMIZE

Provider

Container

package com.alibaba.dubbo.demo;

public interface DemoService {
String sayHello(String name);

. start

package com.alibaba.dubbo.demo.provider;
import com.alibaba.dubbo.demo.DemoService;

public class DemoServiceImpl implements DemoService {
public String sayHello(String name) {
"Hello ™

return + namej;

}

}

public class Consumer {
public static void main(String[] args) throws Exception {
ClassPathxmlApplicationContext context = new ClassPathXxmlApplicationContext(
new String[]{"META-INF/spring/dubbo-demo-consumer.xml"});

context.start();
// obtain proxy object for remote invocation
DemoService demoService = (DemoService) context.getBean("demoService");
// execute remote invocation
String hello = demoService.sayHello("world");
// show the result
System.out.println(hello);
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URI

e Zi—HHFIEMIBAFURI (Uniform Resource
Identifier) , FF & X M% ERFEAFE
— URI =
scheme:[//authority]path[?query][#fragment]

— schemeB®JLARZhttp, https, ftp, mailtoTEMLE1NN
— authority = [userinfo@]host[:port] BFZLIAIE
— path: fHIRZFFERIIREE

— query:ZS#1 , fflillkey1=value1&key2=value2

— fragment: FiFERERRIZHENL , LLNIEXERNETR

userinfo host port
I — I 1
https://john.doe@www.example.com:123/forum/questions/?tag=networkings&order=newestftop
L1 1 |1 || ILI_I
I T T |

scheme authority path query fragment

76



(,7\ Http://act buaa.edu.cn

AL

REST

 Representational State Transfer (REST) &—

PhE S URIHPREHEI TR

HIZRFR

- 159K : TS, IEF. inEROF

e URL: —RETFHTTP/HTTPSHURI

Uniform Resource Locator (URL)

Collection, such as
https://api.example.com

/resources/

Element, such as
https://api.example.com

/resources/iteml7

GET

List the URIs and perhaps
other details of the collection's
members.

Retrieve a representation of
the addressed member of the
collection, expressed in an
appropriate Internet media

type.

HTTP methods
PUT

Replace the entire
collection with
another collection.

Replace the
addressed member
of the collection, or if
it does not exist,
create it.

PATCH

Not generally
used

Update the
addressed
member of the
collection.

POST

Create a new entry in the
collection. The new entry's URI
is assigned automatically and
is usually returned by the
operation.['7]

Not generally used. Treat the
addressed member as a
collection in its own right and
create a new entry within it.[17]

T She Ak AR 5%

DELETE

Delete the
entire collection.

Delete the
addressed
member of the
collection.

Tk



REST. RESTfulfiilWeb API

e REST
— http://myserver.com/catalog/item/1729 Get

e REST{ul
— http://myserver.com/catalog?item=1729 Get

o Fifl, A EREST{ul [HE#EWeb APIs

— ggt%‘://myserver.com/addToCart?cart=31 4159&item=17
et

— GET /delete _user.x?id=123
— GET /user/new

° iﬁWeb?E?E;_F, RESTful«H_%iFijbCRUD
— Create : POST
— Read: GET
— Update: PUT
— Delete: DELETE
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RESTful it 5%

Request

PUT /user/1
Accept: application/json+userdb
Content-Type: application/json+userdb

"name": "Emil",
"country": "Bhutan"

Rsponse

200 OK
Content-Type: application/json+userdb

{
"user": {
"id": 1,
"name": "Emil",
"country": "Bhutan",
"links": [
{
"href": "/user/1",
"rel": "self",
"method": "GET"
¥s
{
"href": "/user/1",
"rel": "edit",
"method": "PUT"
¥s
{
"href": "/user/1",
"rel": "delete",
"method": "DELETE"
¥
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RESTful ik 557 X HEZR

e Java Spring
— Spring MVC
— Spring Boot

public ResponseEntity<User> getUser(@PathVariable("id") long id) {
System.out.println("Fetching User with id " + id);
User user = userService.findById(id);
if (user == null) {
System.out.println("User with id " + id + " not found");
return new ResponseEntity<User>(HttpStatus.NOT_FOUND);
¥

return new ResponseEntity<User>(user, HttpStatus.OK);

@RequestMapping(value = "/user/", method = RequestMethod.POST)
public ResponseEntity<Void> createUser(@RequestBody User user, UriComponentsBuilder ucBuilder) {
System.out.println("Creating User " + user.getName());

. — if (userService.isUserExist(user)) {
System.out.println("A User with name " + user.getName() + " already exist");

e Jersey
e Restlet

return new ResponseEntity<Void>(HttpStatus.CONFLICT);
¥

userService.saveUser(user);

@RequestMapping(value = "/user/{id}", method = RequestMethod.GET, produces = MediaType.APPLICATION_JSON_VALUE)
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Web it 55 i %

Dervice WS-Service WS-Notification BPEL4WS

Composition Group

Qua[lty of WS-Religble WS-Security | | WS-Transaction WS-'Re§ource

Service Messaging Lifetime

WS-Base

Description/ WSDL Faults XSD UDDI

Publishing/ TR WSR

Discover Pali -Metadata -Resource
y WS-Policy Exchange Properties

Messaging XML SOAP WS-Addressing ng:;i‘z::le

Transport HTTP/HTTPS SMTP RMI/IIOP IMS

Figure 7.1 Web services standard stack
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 Webjl g HoHi L e S R

 WSDL: WebfR&EMARIES
— BFIRSEZSEOEIA——What can the service do?
- UDDI: &Gi—#aid ZIASE L
- IRSS{EAEEUDDIAZIRfE N AYRS FH RIS IRSSEE
REBBBZRER S tH——What kind of services are
needed?
« SOAP: XS ]
- APERSERIRSIRSIEEES ZEEEER
— EgHTTPEHJMSES *EEFS‘CZISEI'J:E BUEEICRIE

tei——How can we interact with the service?
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SOAP % J& [ 52

AL

Atkinson#

1 e
« SOAPEH. H;]Dave Winner. Don BoxfiiBod

« 1 998@?91 , SOAP@ FRREEWHE -
Userlandf£1998% %% T — 4 XML-RPCHLit .

e 199949 H SOAPO.9REAZIETF,
* 200045 8H, SOAPL.14EANotefg22W3C.

IBM & fidava SOAP3EH,

4 T IR AL A

Apache XML Project, Sun/A\ " ¥ WebJiR 5548

FJ2EEH,

« 20004£9H 13H, W3C4l%

T XML TAEA

, EITHAFEH XML, DS R T XMLA
A BRI O o JX/‘IYFQEJ%SOAPI 14E A 3

i, 3 TF20014£7H9HH
%SOAPI 2o

RE

TR TE4AE
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SOAP=HTTP+XML

» SOAP(BEX S Wil )RR T iRk Hﬂ:ﬂi%
45 i S\t WeblR 55 Fr = A B9 ) 8 T 2 H B o
A Eb%‘iﬂkﬁﬁﬁ%ﬁ}fﬁn F&2ZH B‘Jﬁﬁéﬂi ,
M BEFAE B B BB A% ) 72 28t F P Bir i )

« HTTP {455 priX
+ XML 1EN B8 G S 3\
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SOAPHEA

« SOAP AE—MAER. #BHAIRIEARERXMLIYEEAZ
RSB ERIRH T — M AR B2 =R AEL.

e SOAPI1.1EENSFIAEIY (Simple Object Access
Propotol)Z2WeblRSSAISE LR E.

- iFMBEFSMNAERZERNE(S ;

— NAFESNESANEEIAR BN FBEER.

o PV FEMRIEBSSHUESHAIVKMEEER. LIEER
. NTIERARRIEESRENERF ZIﬂEﬁET*ﬂEE 2
BEISEARANRER R LIETT,

— B YRR S ER R EUER ERISIN KRR
WIEN.
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SOAP#HLA

Web service
requestor

SOAP message
XML document

Network transport
protocol
(HTTP)

‘\'\

Web service
provider

d \%bs ice
I appIi*‘
i

|
@ i i Web service
: : implementation
infrastructure

SOAP server

Network transport
protocol
(HTTP)

Firewall 4 /

Web Service

___________ - JAXM, JAXRPC

Web Service

Security, Transaction
Reliable Messaging

JAXM, JAXRPC

SOAP

Security, Transaction
Reliable Messaging

HTTP

SOAP

TCP/1P

HTTP

TCP/1P

< INTERNET >
I |




AL

SOAPI:EIHE

S SR LG HI B -
- —/SOAP(EEIHIE THIEEbAIES.
- —AHEBALE—NERE , SRS R EIXMUER,

AL BEAL A -

- FREREISEEENEE | SRS NSRS
iR,

A R AL -

- ERXMLERNSFEERA , RETETE.

RIGEEIEFR DR :

- RIFRREZLIEMEIUFIICAYENE | REEEHE T LAXMLEIURRI#
9IRS S EUE I BLX RIS ER S RIFAN

XHEASCAE Ay O 5 ¥ o

¥ SOAPH B4R HTTPHEMLE, B AHTTPREInternet L5

A W AE o
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SOAP
AL
« EFXMLAGHHY , MRS HARE:

— {3} (Envelope ) : EXT—NEHRIER , MiXEERASEMT
4 , XN | ENSIESHLIEC LI IE,

— &SN ( Encoding Rules ) : BFRANAERFEEEHBAYE

HESSBUAYSCHI,

— 4B%E (Binding ) : EXKEBEEIMNY , #ITEE3ZE,

— RPC : FriciEdERBHNZRINE.
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SOAP

« SOAPGHIEFEEMATIER. SOAPEN 41M"XML
yavi 3
— (%7 (env:Envelope )
— }7R% ( env:Header)
— {& (env:Body)
—AMZHSOAPEBERIEE.

— #If& ( env:Fault)
MY EEIRE B RIFASOAPSREHE

with mc’.?.';,?;%, SOAP Envelope
SOAP Header
Primary MIME part B
Messag (text/xml) I eader Entry |
|
© 4 Header Entry |
‘ 5 Attachment ) . ’
Attachment SOAP Body
Body Entry ]
Attachment Body Entry ] |
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AL

<env:Envelope xmlns:env="http://www.w3.0rg/2001/06/soap-envelope">
<env:Header>
<n:alertcontrol xmlns:n="http://example.org/alertcontrol">
<n:priority>1</n:priority>
<n:expires>2010-06-22T14:00:00-05:00</n:expires>
</n:alertcontrol>
</env:Header>
<env:Body>
<m:alert xmlns:m="http://example.org/alert">
<m:msg>Pick up Mary at school at 2pm</m:msg>
</m:alert>
</env:Body>

</env:Envelope>
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AL

SOAPZ:#

o SOAPHERH—4SOAP Envelope. —40[i& K SOAP
Headerfl—/4~SOAP Body4H & HIXML Y

o JURAE MRS E AR
"http:/ /www.w3.0rg/2001/06/soap-envelope". SOAP
HE M LA TG :

o —ASOAP envelope,

— Envelope@FERi%inSBHIXMLIEHAMRTTE.
e —A~SOAP Header,

SEREIAR FEEN A Z AR R eii i —

— Header2h 7 %!

YRR T/SOAP;HRIRIN4FIERYE FBHLE.
— SOAPEN T RAI—LeE IR FHaapiEr] LA IEZ 5 1 LA
EEAEERIEEIRY.

¢ _‘4\SOAP BOdYo

— Body AiZiEH BN REZIFNEFMEEESIINERIRE T —1 a8
. kb , SOAPEN T Bodyl)— M FrEFault B F R SEIR,
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AL

o JER SOAP i) Envelope JtREE SOAP
%E’lﬁj_ﬁ%o ‘BRI XML e X SOAP
BE -

<£2?xml version="1.0"2>

<soap:Envelope

|xmlns: soap="http: //www.w3.oryg/2001/12/s0ap-envelope” |

[ soap:encodingatyle="http: // v, w3, org/2001/12/soap-encoding” > |

Message information goes here

</soap:Envelope>

— SOAPHIRAZIH :
http://www.w3.0rg/2001/12/soap-envelope

— SOAPHJEncodingStyle[E T EXEIEHE

FARYEESSEL,

94



SOAP Header ;1 &

AL

* SOAPHRAL Y —A~aI i 48 By AL FH T-7E 73 B BLER AL B 2R
%T#ESOAP{#}E\, TS DU A e A P Se i 20

AR
* BEHX SOAP HEHWNHERFEHER
o HRVEGYRAIF A ARSI —EEAIAL. FHEE

Yt Headers H

<?xml version="1.0"2>
<soap:Envelope
xmlns: soap="http: //vww.w3.o0rg/2001/12/soap-envelope"

soap:encodingStyle="http: //vvw.w3.o0rg/2001/12 /soap-encoding >

<soap:Header>

<m:Trans

(xmilns:m="http: //vww.wi3chool.con.cn/stransaction,/ |
|soap:mustinderstand="1"[>234< /m: Trans>
</soap:Header>

</soap:Envelope>
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SOAP Body ju%

+ SOAP Body o R t— - HEM AT 5HB &
ZRIE R f“ﬁ'Jf“ B By AL

o Body iR A4S _L/EHSOAP Envelopet R B
—ANEEF LR, WA HeadersuR, N
Body iR Wi HEE R Header st R, & M|Body
TR MBI Envelope st RN E —HEFILE

o YEH) SOAP Body ToEWHEEFIHAAERHE
B 28 i s, ) SE B SOAP JHE -

| -

o AUE SOAPF KA R
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'SOAPH R il B—Envelope

AL

£2xml wersion="1.0"2>

{3o0ap:Envelope

xulns: soap="http: //ww.w3.org/2001/12/s0ap-envelope”
soap:encodingityle="http: //www.w3.org/2001/12/s0ap-encoding™>

{30ap:Body>
<m:GetPrice xmlns:m="http://www.w3school.con.cn/prices" >
<m: Iten-Apples</m: Iten>
</m:GetPrice>
< /soap:Body>

{/soap:Envelope>

b BB iR RSER R . HHm:GetPrice
1 Item SCRENHERFTHMWLE. B3
A& SOAP IRt —HB43
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SOAPHi 7% §—Envelope

AL

£2¥nl version="1.0"2>

{3oap:Envelope

xmlns: soap="http: /fwww. w3, org/2001/12/30ap-envelope"
soap:encodingityle="http: /v, w3, org/2001/12/30ap-encoding™>

{goap:Body>
{m:GetPriceResponse xulns:um="http://wr.wischool.con.cn/prices">
<m:Price>1.90</m: Price>
</m:GetPriceResponse>
{/soap:Body>

£/soap:Envelope>
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SOAP Fault ju %

o TA[EASOAP FaultjoH & HFESOAPE B & e ix
TREER . WRSOAPHEFEAESOAP FaultyjpH
Hén%, BHIEA—1Body4 H iH, FBEBody iR

NEBMEZ HIA—K,

ik ik

<faultcode> HRAIRRER AR

¢faultstring A8 A R0 X RRER B
<faultactory AXRES [ R HERER

<detaily FRR Body TRANARFERERREER
iz o

VersionMismatch @ SOAP Envelope TTERITHANETEERIN

Mustlnderstand Header TTEHA—TEEFTE (FAREH "1" B nustUnderstand B4 ) L%
1R,

Client BB ETRHtORE » BREE T A ERRIER.
Server A ER , BHTELBHTTE. 99
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SOAP 7§ P AT AE A& {5 7 3

— remote procedure call (RPC) and
— document (or message).

REWebservice 25 FXMLE), {H34RR] I F R J5 1218 B X A k1T
Webservice i SEBl, Ju AP A5 KA N BB G . FEXA SRS, b K
XML iR S RA R HFENER, BN E4, FESHEE%.

i X B TT R, SRPCH BEAEXMLILAE A RO 07 4 RS, TR —4rse i iy

B LR, SServicelBIXM G, SERETHIALE (Hoamia L MEEAm

&) , REFEREHEEER. XMREEREHRSHEEY, SEAERHHARK—1
FEEM, RSN FESER—AF5 R, FEEINEE.

Web services Web Service Definitions
defi -

5

Application
programs

L Business Process Flow

RPC-style interaction Document-style interaction
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| lRPC-ster SOAP Services

A remote procedure call (RPC)-style Web service appears as a
remote object to a client application. The interaction between a
client and an RPC-style Web service centers around a service-
specific interface. Clients express their request as a method call
with a set of arguments, which returns a response containing a
return value.

LA

SOAP envelope SOAP envelope

SOAP body SOAP body

Method name
orderGoods

Method return

Input parameter 1 Return value
product item order id

Input parameter 2
quantity
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RPC-style web services

AL

<env:Envelope
xmlns:SOAP="http://www.w3.0rg/2003/05/soap-envelope”
xmlns:m="http://www.plastics_supply.com/product-prices">
<env:Header>
<tx:Transaction-id
xmlns:t="http://www.transaction.com/transactions”
env:mustUnderstand='1"'>
512
</tx:Transaction-id>
</env:Header>
<env:Body>
<m:GetProductPrice>
<product-id> 450R60P </product-id >
</m:GetProductPrice >
</env:Body>
</env:Envelope>

Example of RPC-style SOAP body

<env:Envelope
xmlns:SOAP="http://www.w3.0rg/2003/05/soap-envelope”
xmlns:m="http://www.plastics_ supply.com/product-prices">
<env:Header>
<--! - Optional context information -->
</env:Header>
<env:Body>
<m:GetProductPriceResponse>
<product-price> 134.32 </product-price>
</m:GetProductPriceResponse>
</env:Body>
</env:Envelope>

Example of RPC-style SOAP response message
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Document-style SOAP Services

LA

* In the document-style of messaging, the SOAP <Body> contains
an XML document fragment. The <Body> element reflects no
explicit XML structure.

 The SOAP run-time environment accepts the SOAP <Body>
element as it stands and hands it over to the application it is
destined for unchanged. There may or may not be a response
associated with this message.

SOAP envelope SOAP envelope

SOAP body SOAP body

PurchaseOrder
document
-product item
-quantity

Acknowledgement
document
-order id
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Example of document-style SOAP bod

LA

<env:Envelope
xmlns:SOAP="http://www.w3.0rg/2003/05/socap-envelope”>

<env:Header>
<tx:Transaction-id
xmlns:t="http://www.transaction.com/transactions”
env:mustUnderstand='1"'>
512
</env:Header>
<env:Body>
<po:PurchaseOrder oderDate="2004-12-02"
xmlns:m="http://www.plastics_supply.com/POs">
<po: from>
<po:accountName> RightPlastics </po:accountName>
<po:accountNumber> PSC-0343-02 </po:accountNumber>
</po: from>
<po:to>
<po:supplierName> Plastic Supplies Inc. </po:supplierName>
<po:supplierAddress> Yara Valley Melbourne </po:supplierAddress>
</po:to>
<po:product>
<po:product-name> injection molder </po:product-name>
<po:product-model> G-100T </po:product-model>
<po:quantity> 2 </po:quantity>
</po:product>
</ po:PurchaseOrder >
</env:Body>
</env:Envelope>

Example of document-style SOAP body
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- SOAP LA

o XMIFH, —4 GetStockPrice i5K# Kik
2 TR 2. HIHRAE—1 StockName 2%,
T AE M B2 U 255K [§]— A4~ Price 2%(. MLINRER)

A 45 22 [R5 8 SCAE L ik e
"http:/ /www.example.org/stock"
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SOAPSEH|—iFK

----------------------------------------------------------------------------------------------------

POST /InStock HTTP/L.1

Host: www,example.orq

Content-Type: application/soap+xml; charset=utf-g
Content-Length: nnn

C <oxml version="1.0"2>

f {goap:Envelope

. xmlns:soap="http: /v, w3, org/2001/12/s0ap-envelope”

f soap:encodingityle="http: / /v, w3, org/2001/12/30ap-encoding™>

{goap:Body xmlns:m="http://wn. exauple.ory/stock™>
{m:GetitockPrice
<1 AtockName>IBN< /u: StockNane’-
</m:GetitockPrices
{/soap:Body>

{/3oap:Envelope>

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



HTTP/1.1 200 0K
Content-Type: application/soap+xml; charset=utf-g
Content-Length: nnn

£2xml version="1.0"2>

{soap:Envelope

Xulns: soap="http: /v, w3, org/2001/12/s0ap-envelope”

soap: encodingityle="http: //wmr, w3, org/2001/12/30ap-encoding™>

{soap:Body xulns:n="http://wnr. exauple.org/stock™>
<1 GetitockPriceResponse’
<m:Price>34, 5</u:Price>
£/m:GetitockPriceResponse>
</soap:Body>

</soap:Envelope>
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WSDL % J& J 58

e WebR%5H#iRiEZSWSDL (Web Services Description

Language) R— AN HERE. AT WebR 55
AP HEE
o ¥eMicrosoftfJSDL (Service Description Language)
FMSCL (SOAP Contract Language) FIBMKNASSL
(Network Accessible Service Specification

Language) XBMBARMEG G, BT WSDLEHA .
SCLR FI XML ik N TR 7 Fr 2 HI7H 8., NASSLAH
o J 458 O RIS B .

e 200049 H25HIBM. MicrosftfilAribait HWSDL1.0

- 20014£3H 15H, 1R JWSDL1.15AAW3CH)
Note, WSDL1.1¥7E RHER:
http://www.w3.org/TR/wsdl, 20024E7HOHRH
WSDL1.2, 20034118 10 HWSDL2.0,

109


http://www.w3.org/TR/wsdl
http://www.w3.org/TR/2002/WD-wsdl12-20020709/
http://www.w3.org/TR/2003/WD-wsdl20-20031110

+
d Http://act buaa.edu.cr

Web Services#iRiE= (WSDL)

" WSDLE—#3E T XMLEHE L 2 I o> B 4 B8 2 AR I

17, BT 5 EWeb RS EMHH], FSOARIN IR
23T o AT RE

o UAE LR BRI S MRS AR A, WSDLS:
B LIRS R AR # 2 I 129 Contract)

. gSDLﬁLL"‘:F‘Aﬂ?Lnna FEAHTHRETSOAPH R

_l

e WSDL X
— IRSStLEHA?
« IRSBATIRHAVRIETIE) ; pdress
— WfRlGIEARSS ? SV AR
o FUERSTUANIBIRIRSFHEERI BN ; comee ¢ 0 £
— IRS{RIF R ?
- HESFEIMYUARERIMNZEMEIE , 2IURL, - e
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WSDLELZE

L AL
=0 T .
% Port Type e C Operation
Formats &¥Protocols 0" Input &|Output
o’
17719] Bind: +M -
152 A hding How to encode €55a5€

]mplements]

+ Provides

—— Endpoints
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WSDLELZE

L AL
M Port Type OF Operation
Formats &4Protocols {0 o Input & |Output
0¥

1519] —| Public class PortType {

o Bing Public void Operation(String args) { =

L return args
Implemen )

}

PortType port = new PortType();

—— Endpoints
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WSDL Elements Hierarchy

L AL
Part Part Part Part \ "
)
~
\ /v \ /v 3
n.
0
Message Message é
~
Ry
Operation c. S
1]
Abstract endpoint type \ /
(no transport or encoding)
PortType
/ \ Vi
Concrete endpoint type Bindin <.
(with transport or encoding) g g
1
o
Port Endpoint instance Y
(with network address) 3
L)
Q
Service e Service g
(related endpoint instances) S
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WSDL IR 254

AL

<definitions namespace = “http://... 7>
<types> XML schema types </type>
<message> definition of a message ;5,5 ,E X </message>
<portType> a set of operations —2H7E(E </portType>
<binding> communication protocols 157X </binding>
< > q list of binding and HE #1576 </ >
</definitions>

114



+
d Http://act buaa.edu.cr

LA %ﬂ

* typesTERBEBE T RRBEMBIRRBENL . AT
SEPE AR BEIRIERE (interoperability) FIE&
vk (neutrality) , WSDL% XML
Schema DataTypes, FFXSDIE NIRRT R
%, HREEMEGRERS

e <definitions .... >

. <types>

. <xsd:schema .... />*
¢ </types>

¢ </definitions>
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<types>

<schema targetNamespace="http:/example.com/stockquote.xsd”
xmlns="http://www.w3.0rg/2000/10/XMLSchema”>

<element name="“TradePriceRequest”™
( <complexType>

<all>
<element name="‘tickerSymbol” type="string*

minOccur = “1” maxOccur=*“10"/>
<element name = “payment”™>
r <complexType>
< <choice>
<element name = “account”  type=‘“string” />
<element name = “creditcard” type="‘string” />

</choice>
v </complexType>
</element>

</all>

</complexType>
</element>
</schema>

</types>

A
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[ AL ]
BHET MBI (part) FR. 50 P T
R L e i e

* HBRENEEMT:

e <definitions .... >

. <message name="nmtoken"> *

. <part name="nmtoken"

. element="gname"? type="gqname"?/> *
. </message>

¢ </definitions>
* BB (message)namefg lﬁ*ﬁ%?{ﬁﬁﬂﬁz%
o MPHEEGZNEH , MIRBEMEHE A partitR o

<message name—“GetLastTradePrlceInput”>
<part name="body” element="TradePriceRequest"/>
</message>

‘I'I'b

<message name=“GetLastTradePriceOutput”>
— <part name="body” element="“TradePrice” />
</message>
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v 1 R 5 3L

i O RER— A il R BRERI R B BRI E LR G .
<wsdl:definitions .... >
<wsdl:portType name="nmtoken"> *
<wsdl:operation name="nmtoken">
<wsdl:input name="nmtoken"? message="qname"/>
<wsdl:output name="nmtoken"? message="gname"/>
<wsdl:fault name="nmtoken" message="gqname"/>*
</wsdl:operation>
</wsdl:portType >
</wsdl:definitions>
i 0 RAYE L nameB #mim 0 RBAH, RiEE L Hnamelg

PR TRIEB IR
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portTypesy 3R

AL

<portType name="StockQuotePortType”>
<operation name="“GetLastTradePrice’>
<input message="tns:GetLastTradePricelnput” />
<output message="‘tns:GetlLastTradePriceOutput” />
</operation>
</portType>
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* WSDL3ZH74iH B 3Z:

o

SRAE

-~ Er“.l ( One-way ) : BRS3ihlaliR

153K ( Request-response. )
Wl%?:ﬁy r

, PR

R AIENTRGH

100

— BRMNEZ ( Solicit-response )

2KiHR

— i@%0 ( Notification ) :

, REEIMNZEE
Hl?uat)‘:illiluﬂi, =b.-3e3 b3 HE]S

T3, eV IA) AR 55 3 S

=IEIGER
FESRYa] ﬁl =t
ﬂE’z%iTJ' Bl s Az i

. ?“M’FEP%‘L%?H%?ﬁﬁiﬁﬁmessageﬁ‘l&?ﬁ%o
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Message Exchange Patterns

One-way messaging

(O

Sender

SOAP message

v

Request/response messaging
SOAP request
SOAP response

Receiver

Sender

Notification messaging

Receiver

®

Sender

SOAP notification

SR

:

Solicit/response messaging
SOAP request message
SOAP answer message

Receiver

N 2

Sender

Receiver
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AL

o FAMPAETETL:
e <wsdl:definitions .... >
e <wsdl:portType .... >*

. <wsdl:operation name="nmtoken">
. <wsdl:input name="nmtoken"? message="qname"/>
. </wsdl:operation>

e </wsdl:portType >
o </wsdl:definitions>

* inputinRRE T RARIENMBRIH AR,
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1 R P B R A

<wsdl:definitions .... >
<wsdl:portType .... > *
<wsdl:operation name="nmtoken"
parameterOrder="nmtokens">
<wsdl:input name="nmtoken"? message="gname"/>
<wsdl:output name="nmtoken"? message="qname"/>
<wsdl:fault name="nmtoken" message="qname"/>*
</wsdl:operation>
</wsdl:portType >
< /wsdl:definitions>
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AL

BR B BRI
<wsdl:definitions .... >
<wsdl:portType .... > *
<wsdl:operation name="nmtoken"
parameterOrder="nmtokens">
<wsdl:output name="nmtoken"? message="gname"/>
<wsdl:input name="nmtoken"? message="qname"/>
<wsdl:fault name="nmtoken" message="gqname"/>*
</wsdl:operation>
</wsdl:portType >
</wsdl:definitions>
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AL

e <wsdl:definitions .... >

e <wsdl:portType.... > *

. <wsdl:operation name="nmtoken">
. <wsdl:output name="nmtoken"?
. message="gname"/>

. </wsdl:operation>

e </wsdl:portType >
o </wsdl:definitions>
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Wbperation Types#R{ERA

One-way:
<message name="newTermValues">
<part name="term" type="xs:string"/>
<part name="value" type="xs:string"/>
</message>
<portType name="glossaryTerms">
<operation name="setTerm">
<input name="newTerm" message="newTermValues"/>
</operation>

</portType >

Request-response:
<message name="getTermRequest">

<part name="term" type="xs:string"/>
</message>
<message name="getTermResponse">

<part name="value" type="xs:string"/>
</message>

<portType name="glossaryTerms">
<operation name="getTerm">
<input message="getTermRequest"/>
<output message="getTermResponse"/>
</operation>

</portType>
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Binding 4 &

o RIHBAMTIEE, PLRARSTHIAE

e <binding> elementFH Btk :
— type: the port type

- name: hame of the binding

o <soap:binding>F WM BIE :

— style: either "document” or “rpc”

u

— transport: protocol to use, e.g., “http”

127 127



Binding 4 &

<binding name="StockQuoteSoapBinding*
type="tns:StockQuotePortType">

<soap:binding style=“document”
transport="“http:/schemas.xmlsoap.org/soap/http” />
<operation name="GetLastTradePrice">

<soap:operation
soapAction=“http:/example.com/GetLastTradePrice” />

<input>
<soap:body use=“literal” />
</input>
<output>
<soap:body use=“literal” />
</output>
</operation>
</binding>

AL
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i 1] 3 5,

* ViR (port) jEidNHRRE TR R ME—HuhESK R L — A~ 1F)
iAo VIS RE IR T :

e <wsdl:definitions .... >

AL

. <wsdl:service .... > *

. <wsdl:port name="nmtoken" binding="gname">*
. <-- extensibility element (1) -->

. </wsdl:port>

. </wsdl:service>

o </wsdl:definitions>

« ZEWSDLXHEVEEN, iy~ namels it RAME—,
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e <wsdl:definitions .... >

. <wsdl:service name="nmtoken">*
. <wsdl:port ..../>*

. </wsdl:service>

e </wsdl:definitions>

o FEWSDLX #, MR5Hnamelgd: HAME—
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Services

Al _________________________________________________________________________|

<Services name="“StockQuoteServices”>
<documentation>
My first Services
</documentation>
<port name="StockQuotePort”
binding="‘tns:StockQuoteBinding>
<soap:address
location="‘http://example.com/stockquote” />
</port>
</Services>
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AL

* BRFHHVIFmSEAWTRHRER:
- FraIhEinSEAEEEE , B—PRSSANBIEE S
HEBEASRRES—MERRSRIEA.
- MR—PMESPEZ N ihEiRRBEFRE—imORE ,
(BEXMARNHEXEMIE , MiXEEiGRiRm TR
*E_Elﬁil‘ﬁ X BEWS DL AL S A E R R S i

iy £

—LLWEﬁ@ﬁﬁTHﬁEﬁ AYiRC2EBY, X(HE
WSDLXER(EREEEIZIRIEE SIFHIRORBLRER
B5—MSERIRSET.
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<?xml version="1.0"?>
<definitions name="StockQuote"

targetNamespace="http://example.com/stockquote.wsdl"
xmlns:tns="http://example.com/stockquote.wsdl"
xmlns:xsd 1="http://example.com//stockquote.xsd"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns="http://schemas.xmlsoap.org/wsdl/">

<types>
<schema targetNamespace="http://example.com/stockquote.xsd"
xmlns="http://www.w3.org/2000/10/XMLSchema">
<element name="TradePriceRequest">
<complexType>
<all>
<element name="tickerSymbol" type="string"/>
</all>
</complexType>
</element>
<element name="TradePrice">
<complexType>
<all>
<element name="price" type="float"/>
</all>
</complexType>
</element>
</schema>

</types>

<message name="GetLastTradePricelnput">
<part name="body" element="xsd1:TradePriceRequest"/>
</message>

<message name="GetLastTradePriceOutput">
<part name="body" element="xsd1:TradePrice"/>
</message>

<portType name="StockQuotePortType">
<operation name="GetLastTradePrice">
<input message="tns:GetLastTradePricelnput"/>
<output message="tns:GetLastTradePriceOutput"/>
</operation>
</portType>

<binding name="StockQuoteSoapBinding"
type="tns:StockQuotePortType">

<soap:binding style="document"
transport—"http //schemas.xmlsoap.org/soap/http"/>

<operation name="GetLastTradePrice">

<soap: :operation
soapAction="http://example.com/GetLastTradePrice"/>

<input>
<soap:body use="literal"/>
</input>
<output>
<soap:body use="literal"/>
</output>
</operation>
</binding>

<service name="StockQuoteService">
<documentation>My first service</documentation>
<port name="StockQuotePort" binding="tns:StockQuoteBinding">
<soap:address location="http://example.com/stockquote"/>
</port>
</service>

</definitions>
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RO EAEUDDI

e Universal Description Discovery &
Integration (UDDI)

— UDDIE— N EETIVAY EI RS

« ETaABLANSTIRS Al AR EM T E |, AIsEHl]

WebBRSSHIHHAFI AN
— UDDIFITWSICHIETFRY—LEtRAE , (IXML, HTTP
FIDNSHIY

— UDDIRERRHEAR T HLAN(E

FAfsE|

— UDDHE{ —/I\éﬂzﬂfl

A
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UDDI i i

3. Find service type definitions
and services based on various
criteria

UDDI <
registry

A

1. Publish
service type
definitions

Industry consortia,
standard bodies,
service providers

4. Get service type
definition details

2. Build and publish
services conforming
to a service type
definition

/Service clients
A

5. Invoke found
services

\‘ v

Service providers
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L AL
Server ] FROTI | ATPAFHER | WIE AOEEHR | SCFFUDDIRAE
TR L 58
Web Sphere IBM T A | PRAS RRORI SRS Web Sphere V2.0
UDDI Registry
Enterprise UDDI | Microsoft R EAT | R A SR, Windows Server |v1.0, v2.0
Service 2003 Family,
Active Directory
Nsure UDDI Novell AR | JEEG . FEREAISC | Netware, v2.0
Server FFkcEng | A eDirectoty
WASP UDDI Systinet & | EMLARAE | SCHY, PPAkRRA | Solaris, V1.0, 2.0LL &
Server Sun Sun ONE App V3.0 —7F
Server %
SOAPUDDI SourceForg | RS | PR AT SCRY Linux, AlX, Unix, | V2.0
e.net Windows
JUDDI . SourceForg | B | PR AT SCRY Redhat Linux 9, | V2.0
e.net Tomcat
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e businessEntity
— Representing Businesses and Providers

 businessService

— Representing Services
 bindingTemplate

— Representing Web services

e tModel
— Technical Models

e publisherAssertion
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WSDLZ]UDDI ) ph B A& 7Y

WSDL

Service implementation

<import>

<service> "~

<port>

<port> e

Service binding

A 4

<import>

<binding>

Service interface

v

<types>
<message>
<portType> =~

UDDI

businessEntity

businessService

bindingTemplate
accessPoint=[access point]
portType=LportType tModell

binding=[binding tModel]
local name=[port local namel

¥

tModel name=Lbinding local namel

A

overviewURL = [wsdl location]

categoryBag

type=binding
namespace=[Lnamespace]
portType=[portType tModel] .... T

2 4

tModel name=[LportType local namel
overviewURL = [wsdl location]

categoryBag
type=portType
namespace=Lnamespace]
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<import namespace="http//.."
location="httpz//si">

<wsdl:service name="PurchaseOrderService">
<wsdl:port name="PurchaseOrderPort"

binding="tns: PurchaseOrderSOAPBinding"
<soapbind:address
location="http://supply.com:8080/
PurchaseOrderService" />
</wsdl :port>
</wsdl:service>

S S

|m———mmmm————

<businessService
<name> Purchase Order Service </name>
<bindingTemplate
- -- <accessPoint> http://supply.com:8080/PurchaseOrderService</accessPoint>
<tModelInstanceInfo
tModelKey="uuid:49662926-f4a..">
</tModelInstanceInfo>
<tModelInstanceInfo
tModelKey="uuid:e8cf1163..">
</tModelInstanceInfo>

</bindingTemplate>
<categoryBag>
<keyedReference keyName="service namespace"

keyValue=""http://supply.com/PurchaseService/wsdl"/>
<keyedReference keyName="service local name"

-9 keyValue="PurchaseOrderService" />
</categoryBag>
</businessService>

<import namespace="http//.."
location="http://..">

v

<wsdl:binding name="PurchaseOrderSOAPBinding"
type="tns: PurchaseOrderPortType">
<soapbind:binding style="rpc"
transport="http://schemas.xmlsoap.org/soap/http/"/>
<wsdl :operation name="SendPurchase">
<soapbind:operation style="rpc"
soapAction="http://supply.com/ .."/>
<wsdl:input> <soapbind:body use="literal" </wsdl:input>
<wsdl:output <soapbind:body use="literal" </wsdl:output>
</wsdl:operation>
</wsdl:binding>

a4

<tModel tModelKey="uuid:49662926-f4a..">«¢
| » <name> PurchaseOrderSOAPBinding </name>
<overviewURL>
http://supply.com:8080/PurchaseOrderService.wsdl
<overviewURL>
<categoryBag>
<keyedReference
tModelKey="uuid:d01987..."
keyName="binding namespace"
keyValue="http://supply.com/PurchaseService/wsdl"/>
<keyedReference
tModelKey="uuid:082b0851.."
keyName="portType reference"
keyValue="uuid:e8cf1163.."/>
</categoryBag>
</tModel>

<definitions name="PurchaseOrderService"
targetNamespace=http://supply.com/ PurchaseService/wsdl

<wsdl:portType name="PurchaseOrderPortType">
<wsdl:operation name="SendPurchase">
<wsdl:input message="tns:POMessage"/>
<wsdl:output message="tns:InvMessage"/>
</wsdl:operation>
</wsdl:portType>

<tModel tModelKey="uuid:e8cfl1163..">«
--p<name> PurchaseOrderPortType</name>

<overviewURL>
————— http://supply.com:8080/PurchaseOrderService.wsdl
<overviewURL>
<categoryBag>
<keyedReference tModelKey="uuid:d01987d1.."

keyName="portType namespace"
keyValue="http://supply.com/PurchaseService/wsdl”/>
</categoryBag>
</tModel>
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businessEntity, businessService, bindingTemp
lateﬁntModel) A —Afind_xxxFliget xxxpiZX
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K Am FHAPI

o FNUDDIEERE LM — 4 -save xxxHl
delete_xxxpR%(. il _EAUFRIAUERRZL (
get authToken, discard authToken) ;X ¥ IE
B T Pulication (Z4s)API, ‘E’fmfﬁﬁ; (&3
;ﬁjﬁﬂm;ﬁ}ﬁ) ijﬁm{%/ J*‘TE E%ﬁ’ JEE
save xxxGIEFHISSH, Hdelete Xxxﬁﬁméﬂﬂﬂ
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L AL
e <save_business generic="2.0"

xmlns="urn:uddi-org:api_v2" >

* <authlnfo/>
° <businessEntity/>
[<businessEntity/>--]

e </save business>
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e authlinfo:

- XN SHEVEN , BE—1TEETIANESHERITE
- VAIESHERILUER get_authToken APLERB®RIAS

o

e businessFEntity.
— —NEZMMIEE R businessEntity IR PAMEN
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o PR —A L4 businessServicefilbindingTemplateff
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businessServicest#®, JfHiXA-businessServiceJLR
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LEF—N5IH, BA7 s 51 H(service
projection)” , Z5| 8 IR B A HWbusinessService

159



APIZEf]: save business j&[H|

LA

o AKAPLR [Hl—4-businessDetailj B
» XAbindingDetail i A& A8 FH Brid K& 1 Br

AbusinessEntity

R 1

Vi

HeE B

* XMBRESFREEHAEE S HAEEH

businessService,

160



+

O\ Hitp://act buaa.edu.cn

3 \ )
rnrn x ¢ T HILFT R ARHA TR l«ﬁ
The Institute of Advanced Computing Technolog ” )
// .\ N .

FA T RE B ALV

000000 e

g e VN TN



+

C>\ Http://act buaa.edu.cn

AL

WSRF

e Web Services Resource Framework

© FREMRSF

Name

Description

WS-ResourceProperties

Describes associating stateful resources using Web
services, and how elements of publicly visible
properties of a resource are, retrieved, changed,
and deleted.

WS-ResourcelLifetime

Allow a requestor to destroy a WS-Resource either
immediately or at a scheduled future point in time.

WS-RenewableReferences

Annotate a WS-Addressing endpoint reference with
information needed to retrieve a new endpoint
reference when the current reference becomes
invalid.

WS-ServiceGroup

Create and use heterogeneous hy-reference
collections of Web services.

WS-BaseFault

Describes a hase fault type used for reporting
errors.

WS-Notification

Standard approaches to notification using a topic-
hased publish and subscribe pattern.
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e Web Services Reliable
Messaging(WSRM)

o BX—MHBW, H
T B BEMA

éﬁﬁﬂ%ﬁ%jﬁﬁ

— AtMostOnce
— AtLeastOnce

— ExactlyOnce
— InOrder

RELA B ¥RELA
1
H
%
oz >
AISEHBIR AISEH B EAR
<i AR
Web Services ReliableM ging
RM Sour M Destination
CreateSequenceRequest =
Invoke / CreateSequenceResponse
ServiceReque:
@ +—» Receive
SequenceAcknowledy
Terminate .
S
Client @
Seque aquest Web Service
< ——1— Reply
reateSequenceResponse ]
ServiceRespons
SequenceAcknowiedg
Terminate
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 ACID (atomicity, consistency, isolation,
durability)E 5 FR &
- ZEMERA
— LI HTED)
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(WS-TXM)
7 owsm )
/" Coordinator "\

Transaction
Content

( Web Service )

‘ Composite '
' Web Service l

E i ]

e Web Services Transaction Management

-0

( Web Service )

( Web Service )

( Web Service )

k( Web Service ))

( Web Service )

( Web Service )

( Web Service )

( Web Service )

( Web Service )

( Web Service )

\( Web Service ))

\( Web Service ))

WS-TXME X T — Mk E%
WIS, FTFcoordinator5FHr
£ E5EF s E LU A < Web

AR5 BIHAT

BT Z F contex B IR 55 AT < BE
RER
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 WebliLs B M BAE

— E—/MFAHE(HP, Sun BEA, Oracle%)

- EXANESIRE

J(JRF. MBEcohension)

— AERRBSZHEIEE
— HP, Choreology, CollaxaZi2{it&EsrI)

e WS-C/T

— IBM, Microsoft and BEASAHTHIEGINE

— $Ethifcoordination ASSSS B HE

- EXANESIRE

g : [RFEHS. WSiEal

- WM. SEEEENNINEREMLE
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e XML Security Standards

XML Trust Services is a suite of open XML
specifications for application developers to make it
easier to integrate a broad range of XML security
services into integrated applications over the Web.
The main technologies for XML Trust Services
encompass:

L(ML Signature for cryptographically authenticating
ata;

XML Encryption for encrypting data;

XML Key Management Specification (XKMS) for
managing key registration and key authentication;

Security Assertions Markup Language (SAML) for
specifying entitlement and identity and

XML Access Control Markup Language (XACML) for
specifying fine-grained data access rights.
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The Web services security roadmap is used for
developing a set of Web service security standard
specifications and technologies. They describe a
unifying approach for dealing with protection for

W‘e‘.b'Services Security Roadmap

AL

messages exchanged in a Web services environment.

WS-SecureConversation

WS-Federation

WS-Authorization

WS-Policy

WS-Trust

WS-Privacy

WS-Security
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o =PRI MLAR S
— RPC
— RESTfulfRs3
— SOAP WebjR33
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