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Autonomous / / /
fully cooperative / Complete replicated
Decentralized master

Autonomous
on sub-task /Dartial replicated
Central master copy
Master-slave Primary/backup storage

Multi.  Multi Mult. EE%fFﬁTﬁ

cores computers processors

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

A computer program that runs in a
distributed system is called a distributed
program

« = REHE

— & F/R4$ - Lack of a global ‘clock’
— T1EFHLT : Concurrency of components
— 17 - Independent failures of components

Colouris, Dollimore and Kindberg (2005)
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— Send(Msg)
— Receive(MsQ)

« FHAILENF
— Write(key,value)
— Read(key)
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TCP/IP model

—r Application layer 7. Application
—— (FTP, SMTP, Telnet)
A mmlen 6. Presentation

Server T .
Transport layer '---+ 5, Session
(TCP, UDP)
4, Transport

Internetwork layer . 3. Network
(IP)
2. Data Link
= 1
Datalink layer --- 1. Physical
(Ethernet, SLIP, PPP) [~~~
0SI reference model

y
( Transmission medium )
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Application system #1 Application system #2

Message queue
subsystem #1

Message queue
subsystem #2

Application #2
GET message

Application #1

PUT message Ve

Queue-based messaging system
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Message server

Publisher
messaging client

Subscriber
messaging client

|

Publisher
messaging client

Subscriber
messaging client

Publisher
messaging client

Subscriber
messaging client

Message service backbone
Message service backbone

Publisher
messaging client

Subscriber
messaging client
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AP Receive

— PHZE: waitERFEN{HES)

— JEfHE: ERFENER TR,

Blocking Non-blocking
Readfwire
= .
ynchronous Read/write (0. NONBLOCK)
Asynch IO multiplexing
! (select/pall) AID
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WSDL. XML&
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— TCP/IP: Socket
— HTTP

s PIRFRAR
— Mg fEHH: 3R Byte|[]
— ZHEHIRR
— JSONZ7~: person { name: wangshan, age:22}
— XMLER: BRI EIA
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A2 REWWW

* Word wide web “H#ER” AT+ HRR MR
FiEE (CERN) B4 Tim Berners-
LeefiiRobert Calliau¥F 1989£|‘1ﬁ5'5=f% HE, fib
18I B AL AR LE LT 4 2% 75 W CERN B #}
=2 8 Ztﬂﬁiﬁﬁi&ﬁﬂﬁﬂ‘ﬁﬂl‘iﬂ_‘f%ﬁﬂ
— i LA BT

e HTHIHINTERNETEEH 'Y, Berners-LeefE

19844E48 th TWWW i i i S0 A (Hyper-
teXt) ﬁ%éﬁ*& ’ %Jzﬂﬁi_zl:ﬂen g ﬁ'ﬁ:ﬁ*, 'l%
A W) WS R TR, WWWRAZE
F IR R R G, & P R4 a 48
HTTP(Hyper Text Transfer Protocol) ST

B o
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* RHAC/STAEEK
— LR
o MY AFRICIES (hyper text markup language, HTML)
o HXCAAEEPMIL Chyper text transfer protocol, HTTP)

- MR P RAFE—BAME BN R S

* WWWJR 4%

— PRI A
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Client Server
Http request
ADD' GET “http://Www.buaaeducn  7<cr> ; Appl
Http response
HTTP |, 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 s B IP IP
Link IP/MAC translation Link Link
ethernet 1 ethernet 1ethernet
Router(s)

20



HTTP

G
o HTTPRHyper Text Transfer Protocol (3 AEHHL)

W4E. RFC 1945% L THTTP/ 1.0/ Hrps%44 fish

JERFC 2616, RFC 26163 37 4R F i — A —
—HTTP 1.1

o HTTPHUE T MWWW IR 5525455078 SCA 2 A H ] Ya 55 1%
EL . ‘BRI AR SRR, MLl . BRI
SRR T AL IE B D s A& 3 A8 SCA SRS, 3B xE A& SRS B
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- Client Server
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 HTITPHp UM RRAS: HTTP/1.0. HTTP/1.1
- ZEHTTPL. Ofh i H, B ESweb REREBLERF, HegA—
MNweb B IR .
- HTTP1. 130, RRETR I EwebREBREBTERE, £/ &R
EIRENZ ANwebBYR .
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HTTP &%
.

o BPFUnELRERE, MRFHBFRENMwebHE, A
PinmRE R RIET —PMHTTPIER. — N EEBHIHTTPIERE
T HNE:

—MERAT ETIHE S USRS, Horp il — S SR SR
FH TR, SRS A 2 B S R . A R

o B ERITA TR E RisHiE

. ) V A Sk LS k% i'\ i
GET /books/java. html HTTP/1.1 &iE5R1T R RAMERET
Accept: */% ™

Accept—-Language: en—us

Connection: Keep—Alive L
P BB HAE PR

Host: localhost > ez/l\ﬂ%l%\%_ WL 4L, LR

Referer: http://localhost/links. asp B iR — LIRSS R
User—Agent: Mozilla/4.0
Accept—Encoding: gzip, deflate _/

S €27
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HTTP AR — R

o WRKITHMGETHRZAHERE N, BERIXE:
POST. GET. HEAD. OPTIONS. DELETE. TRACE. PUT
¥ P4 : POST. GET

* ANEPOSTERGET, FFHT R 554518 RIEAWEBSEIR, X Pl 2 X 51 E 2R
FERARARR b, 2P miE X Bhi T A Ay DA — B R 4 IR 55 4%
- iR ROCET R, AT LAFE R URL bt /5 DA 2T ot AT MRS SR I B4R,
ZAYERZ B LAGHAT AR, Bl

GET /mail/1.html?name=abc&password=xyz HTTP/1.1
GETH Ri4¢sl: ZEURLHIHL R ISR A RE A, HEGEARABEE 1K.
© WERITHEORPOSTH 3, WIWT DAZETE R A SeAd Py 28 v ) IR 9528 R 35 803, Hilam:

POST /servilet/ParamsServiet HTTP/1.1

Host:

Content-Type: application/x-www-form-urlencoded
Content-Length: 28

name=abc&password=xyz
Post i RMHE . R HE T MR-
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— Accept: text/html,image/*
— Accept-Charset: 1ISO-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://lwww.it315.0org/index.jsp

— User-Agent: Mozilla/4.0 (compatible; MSIE 5.5; Windows NT
5.0)

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

. L1nuxl1J K Curliy4
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o —AHTTPRIBARE RS 1% o ERE AR, SRk

—NIREAT HTIHE k. PSRN, i —

RN AR TR, BRI N A [ 2 AT T

),
o H:f:
HTTP/1.1 200 OK
Server: Microsoft—-IIS/5.0

Date: Thu, 13 Jul 2000 05:46:53 GMT)

Content—-Length: 2291
Content-Type: text/html
Cache—control: private

<HTML>
<BODY>

LN EPSE N I

WSATR Tk AR 3575
XHEK R IRLE R

HESLH TR FEE
HEKXEE, URE
ik, ARS[EITIX
LEREEAESR, 7
PUR F1% P imanfa] b 32
EF—2)LEEEMNEIE.

KRS R EE Fin
CIbeS: kg2
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HTTP B I i —— KA TT
e

« RETAT
W: HTTPRES RKEHE AR <CRLF>
Wefl: HTTE/1.1200 OK

© REMATRERMGSNFRPEESGR, BR—A=ZNH TR
o WIRDRZG A H5K, WTHiAR:

RS =9

100~199 TR NOE R, BoRE P umdk G438 N — G R A RE 78 il A A B
U i

200~299 RN NS SR 91 2 58 AN AL PRI R, #2200

300~399 NFERER, B HRE—DENR. Flan, EREREEEES)—
Pk, ¥ 302, 30751304

400~499 PG R AR, H 404

500~599 MR 55 2 im B LA 1%, % A 500
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A<
* 301: KAEER

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

ocation /old/url/ : _—
o 302: GRFEER | revorn 30t snewurns; | NODXERERBIT

}
Client reguest: 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 HTITP/1.1 302 Found
Location: http://www.example.orqg/index.asy tion: http //www.lana.org/domains/example/

« 401 (GR#BR) iE *%*%ﬁﬂﬁu-o NTREE
REIMITT, JIRS72% 0] gBiR [ i e B

» A2 o
en.wikipedia.org/wiki/List_of HTTP_status_codes
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- 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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JSON®#B

¢ JSON(JavaScript Object Notation) o
— —FMREFFIBIEA B
- BT AFENRE, RS THLES TR R

— Z#-TFJavaScript Programming Language, Standard
ECMA-262 3rd Edition - December 1999f)—/~F4&

— JSONRH &ML TIES KA, FHAEC, C++, CH,
Java, JavaScript, Perl, PythonZiE5E R
* B
— XARFREB
— Key-Value—t4, WHEREX
— XFHA"a","b" " "]
- —RICHBERER
o YA 2FHwww.json.org/json-zh.html
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L
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
"age": 27, .
,,agie! ass": | 5 | request.onload = function() {
"streetAddress": "21 2nd Street", 6 var superHeroesText = request.response; // get the string from the response
::citi".:. nﬁi‘;"mrk"’ 7 var superHeroes = JSON.parse(superHeroesText); // convert it to an object
state": ,
"postalCode": "10021-3100" 8 populateHeader(superHeroes);
Bo 9 showHeroes (superHeroes) ;
"phoneNumbers": [
( 10 | }

"type": "homs",
"number": "212 555-1234"

"type": "office",
"number": "646 555-45&67"

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

"type": "mobile™,
"number™: "123 456-789%0"
}
1,
"children": [],
"spouse": null

2w N

myString

el —
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+ XMLHgP=2:

— XML, BFRATT BIRICIES (Extensible Markup
Language) , =&—F A CLRSRAIE B SRR e AR EIE S
- BHAEMM< (W3C) flE, 199842H, XML1.0Kk
N Y WICHJFEFE R#E, FRIEAR HTML (BRI
B, BRrAEMERER) FRR.

— XMLEHTML—RE# R SGML-Fr#EEHRCIES (
Standard Generalized Markup Language) HIF&. H
TSCGMLTEXR, BEARGZ, XNAEGEH, FEitEN
S . BT EAW3CHE RS T FISGML AR AR-XML

« XMLKjZIRE
— XMLR—E R XGE XA BN, $Ric R 3O 45 i 2 5B
R X B TR AN AR IR . XMLIREE T — AN E A Web
_ BEREAF, #IRREWeb WH KN
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XML A 7B

Root
element

XML declaration

_<PurchaseOrder>
<CUSLOmMEr >  m-mm oo 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>

</CUSLOMEr> =--=-------ccmcmmcmmemcmcccececccceeccmeeeeeea

- </PurchaseOrder>

Prologue <?xml version"l.0" encoding="UTF-8"?>  -c---mmmmmonmiis
<!— File Name: PurchaseOrder.xml --> | -—-----ooooo-—--2=200

Nesting of

elements
L —

within
root
element




XMLAIHTML 4 X 2]

XMLAHTMLER & H T HRAEBER BBIR S, S
EXBRMAFR, HEMERRK LTS X,

BNHXANEEEUTILA:
HEHTMLRARRX KN, FEXML

LA

EEERT R K NS BRI E AR

PRICAE HTMLE R B RIHRIE, TIXMLE
BEHFRC.

ERAE HTMLATFERRE, MXMLBAFHRETRENS

F¥ERBIENEH. HTMLIREEME REHE
—i2, ERHEPEXEHEEREE, XML
BEEME R T
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- —BrHTML X 4%

<himl> -
<body>

<pr

Each table startz with a table tag.
Each table row ztartz with a tr tag.
Each table data starts with a td tag.
<o

<hd»One column: </hd>
<table border="1"3>

Ttrr Each table starts with a table taz. Each table row starts with a tr tag. Each table data starts with
d>100</td> 2 td tag.

itrr

< table>

One column:
<hd¥0ne row and three columns: < hd>
<table border="1">
Sty 100

Ctdr100< 1 dy

gg;%ggiﬁg; One row and three columns:
itrr
tabler 100[z00[[300

<hd>Two rows and three columns: </ hd>
<table border="1":
{trx

<tdr100< /1 dr

A
e

trr
SEdr00<4 1 dy
SEAEO0<
<tdrE00</td>
it
< tablel ‘ ‘

Two rows and three columns:

</body 4
< html -
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XML& AR EAET BN 2P GFETE = S B BER
HATEH, ERAEMEMFS T A REE s K IXML
B BHRBAHI N TILA:

LA

FEXML R A] U B R AE L B I 4R,

WIBHIEE
_ XML SR A MMSENETHRA ST, RS
WA EEERESNHSMERAR. WMHTML,
PDFEIB .
B R XMLERIEIES MiBAIE S G, TRUE SRS

FAEMA AT LR, FAUESHTENEE L
e .. FAARA—MEITEIZIRIIES
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XML IE¥AFH Web

I B I I
Fl XML G5B B R it PRI i) SORRBOE Webe DA T
C R :

* XML 4t T HHE 325

- §43088 Enpenun
éﬂéﬁg{uﬁﬂﬁﬁ—ﬂ%i %"‘, e
i,

71=W4 N —
R X

T
HEFRBiZHHA %
HiFL2 %_2&@?@%
By L X, BORMTT

ﬁb—ﬁ?

XML, Jh

NR D4R A T 7T B0 i
EFF) 'ﬁxﬁ zlmiﬁ THH g

5
* XML ZFeE B
— PR BME XML SO b RBAJER BEREK S BT B (PR

XML SRR B B R TE B T SRR MR Bk R e XML T
ﬁIﬂﬁ-@iﬁﬂﬂ%zg& ’° A

* XML iﬁ@ﬁﬁ E%

A
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U
>
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XMLAH R A

XML Information Set
— http://Iwww.w3.0rq/TR/xml-infoset

XML Linking Language (XLink) Version 1.0

— http://www.w3.0rg/TR/xlink/

XML Path Language (XPath)

— http://www.w3.0rg/TR/xpath

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

Namespaces in XML
— http://Iwww.w3.0rq/TR/REC-xmI-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)

LA

40
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http://www.w3.org/TR/xptr
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XML A% 54

XMLICAS HUJB T2 A AF , 20— Mean T N HE A Ak -

LA

XML HI A

XML3C#H 2B E X

XML R

XMLIFIREREAR

X MBI REE B — XML

H, IMTAR:

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 Para |

41



JLR

TR XML S EEHARI S, EXMLY A SRFETTR -
XML ASBYITR — AR bRtk ARie R AkRic 6] W 247 B 4008 F ik

<root>

LA

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

KRN TRBAIFES

XML HEPFHE—IPIREZHIRARTE, EEAT—IXMLIEPEERE
— P IEREMRARTR. HRMENARBREF TR, FLRLIUEFHD
BREERTER.

FiCEMFRERERRIZTRZNE, EXMLP, MRTENEPFES
%, ﬂﬁ)ﬁ;ﬁ%ﬁmﬁiﬁﬁﬁ#ﬁﬂﬁe (FEEBEZTHZNRXA <a></a>
= <a/>

42
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LA *Ej_ﬁ%

* XML XA SABEE—ITH—RP. X HR—
TURAMITTR, BEEXEPIAEXXAMAE
HBILR

e <?xXml version="1.0""7>

e <l—— A well-formed document -->

e <XMLI 4>

« Hello, World!

e </XMLICA%>

43



LA }Eiglhéta

JR R R TTR Y, -

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

REE
B3

XTFAENBREFEIENMTILA R
BHERNEV A Si5iesk, . attributel="aa” FKattribute3=‘aa' ;

FTTRAIRME AR FE RS 2L 5
REBIBE— T RORERNEERTREER ;
BHYETFERS " Y 7 “<FFH.

44
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R AbER S 5EE

LA

o PFR<I--...m>

QS <?..... P> N T HALE

BRI H-

e AR T FR:

SEARFEXML SO I — e 5| RS A0 T

&Ltk

T R (B
ﬂHXMLﬁﬂfﬁﬁ) RABINE B -
o SZJR<IENTITY dw "developerWorks">: 34k

SBAEEGIH; RIELEMREARE, XML #
a5 FH S B B AR AR BB SR DA% B N K

Ak

51 A%

%ﬁ%ﬁ%:

It

&lt;

<

gt

&gt;

>

amp

&amp;

&

apos

&apos;

quot

&quot;

45




CDATA

B CDATAY ] LB A1 43 H 4% , FECDATAY B& HFH i anid. X
K, WREEE TS HBMRRIL AR, HRIIXARIEE LERRIDR
5, TRRBETXARLR, W46 HCDATAY KA XA A RA
513 % . COATAZERATHAESAA. »HIXMLIE N ZAMHTML
N WTRiA:
<?xml version="1.0" encoding="gb2312"?>
<EF>

<title>test</title>

<HBE>

<I[CDATA[

if(20<10){
return "{R&F";

telse{
return "hello";
}
11>
</AE>
</}EFF>

EB: £ “<|[CDATA["# “|]>" ZEFEEEMACDATAYS Bt “|]>"
406
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AR

* ZBWEIRENL TURL
© AR M EEMAET

<root

achools.com/furniture>

<h:takble>
<h:tr>
<h:td=hpples</h:td>
wh:td»Sananas</h:od>
</hitr>
“/n:table>

<f:takble>
<finamerhfrican Coffee Table</finame>
<f:width>80</f:width>
<f:length»lZ0</f:length>

</f:table>

< /rooty
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B & S STRNA

o Wifh Ik L BHRITR :
— R4 AE X (Document Type Definition)
a4 &R DTD

— XML Schema

e XML Schemaf s
— fEFAXMLIEE

— XFFHPERA

— [P R

— RIKHE 155




XML Schemaiiijs

e XML Schema Part O: Primer
— RMEANTTHR, BREARTA? s ?

— http://www.w3.org/TR/xmlschema-0/

e XML Schema Part 1: Structures
— B X XML G i

— http://www.w3.org/TR/xmlschema-1/
» XML Schema Part 2: Datatypes

- XY —4H R

— http://www.w3.0rg/TR/xmlschema-2/

49


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 schem a4 ek

File “Person.xsd”

<?xml version=""1_0"
encoding=""UTF-8"?>

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

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

2001/XMLSchema-i1nstance"
XSi :noNamespaceSchemaLocation=""
Person.xsd">

<First>Sophie</First> —

<Last>Jones</Last>

\
<Age>34</Age> s\\\\\\\\\\

</Person>

<xs:complexType>
<XS:sequence>
—___,,;>»<xs:element name=""First*
type="'xs:string''/>
<xs:element name="Middle*
type="'xs:string*
minOccurs="0"/>
[ <xs:element name="Last"
type="'xs:string'/>
[ <xs:element name=""Age*“
type="'xs:integer'/>
</Xs:sequence>
</xs:complexType>
</xs:element>

</Xs:schema>

50
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Schema Wrapper

LA

<xs:schema
xmins:xs="“http://www.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

52




XML Schema

LA

<?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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JuR B

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)*))

¢ </element>

LA
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<element name="myglobaleltl” 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>

LA
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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?))
¢ </attribute>

LA
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LA

TR HLRAY
o <simpleType

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

e </simpleType>
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LA

<simpleType name="US-State” base="string”>

<enumeration va
<enumeration va
<enumeration va

</simpleType>

ue="A
ue="A
ue="A

K" [>
">

R" />

<attribute name="Statel” type="string” />
<attribute name="State2” type="*US-State” />
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LA

<complexType abstract="boolean'
block="#all | List of
(extension | restraction)
final="#all | List of
(extension | restraction)
id="TD"
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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R RRRE L

<complexType name="personName”>

<e
<e
<e

ement name="title” type="string” />
ement name="forename” type="string”/>
ement name="surname” type=“string” />

<attribute name="age” type="integer” />
</complexType>

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

60



 EAMBREEY

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

<element name="personName”>
<complexType>
<element name="title” />
<element name="*forename” />
<element name="surname” />
<attribute name="age” type=“integer” />
</complexType>
</element>
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« BT ERE TR AR S

. éﬁjﬁ%ﬂﬁ«l@ﬁ%ﬁ B —NEE, TARER
JBYEFE B RE
o HEFF - all/ sequence/ choice

o allEFICEBRBUAZENFHEI, BNFILE
A LR B — K o

o choicefY M FE <choice> HEIHHE—ITTR

IR E LR T,

. sequencegzlﬁ¥7|:%~?ﬁ\ Wiy . BA1IC
#Zr B O BUEREIREL
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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”>
<seguence>
<element name="firstThing” type="typel”/>
<element name="secondThing” type="“type2”/>
</sequence>
</group>

LA

<complexType name=“newType”
<choice>
<group ref="myModelGroup” />
<element ref="anotherThing” />
</choice>
</complexType>
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JR 4

<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>

E: BEFEHERERE

LA
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import JLHR

LA

o Import TR AWIIHAA—NTZEZRKITR

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

<element ref="html:table">

</schema>

~

>
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LA

JAXP: Java API for XML Processing

JAXB: Java Architecture for XML Binding

JDOM: Java DOM

DOMA4J: an alternative to JDOM

JAXM: Java API for XML Messaging (asynchronous)

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

JAXR: Java API for XML Registries
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RPC(Remote Procedure Call)
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LA
© AHIE A
— REAH
— RITERIA A
- FER: F—#ENE, HRME
RGENF TSR EME
¥ 0L, AR

. SRR - o

_ EAMEEAREANTRET e e

gatd, {H3Zhr BSEALRE{E [ ctensw ] [ sevarowp ]

e 4 v— 17 Y [e2int] [y
ﬁﬂ‘%m\ %%\ :@7‘3#(4“‘\ }i |EIientF|un-TimeLibrar_l,l| |SewerHun-Time LiI:urar_l,l|
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2 )

L AL
Client machine Server machine
Client process R i Server process
. Client call to ]
procedure Implementation 6. Stub makes
of add local call to "add"
Server stub
— k=add(ij) — : ~] H{k=addi))
L. Client stub e
] " --"""H.‘ . 7
proc: "add proc: "add
int:__val(i 2. Stub builds int__val() 5. Stub unpacks
int: ~ val(j) message int: _ vallj) message
A
- proc: acd 4. Server OS
Client OS |nt val{!} Server OS hands message
9 int__val() 5 l to server stub

3. Message is sent
across the network
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FPAAEAI R 7514k

LA

o FH4k(Serialize)

— RS HAR BIERS R T, BT WL

e RJFH4k(Deserialize)
— K B B R =R IE R

* FFRZBONE HHERB Y Z R,

5]

SRR

]

=1

S5 43 %)

— Javag# ISerialize/ Deserialize: ThEE3Z[R
— HOBITEHE T thine X
— XML#iiR: B#dR. EfEF. BREE. HEERE
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: {1/‘!]? Google Protobuf

LA
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 | 103::b1nary);
optional string email = 3; .setEmail( " jdoe@example.com”) john.ParseFromIstream(&input);
.bui '1d()' id = j h 'd()'
tp ut = ) FileOutputStream(args[@6]); name = john.name();
john.write T ( utput); '1 = ]ohn mail();

HAFH %)L%dﬁ%*ﬁlPerson, iﬁﬁt@

— R 2 X H IR MRS PersonfBuilder
Rfitget/set FIEMAPISZFFFFALH = 7540
? B 2R

— Java, C++, C#, Go, Python

2RERBARRIE, BER

\

M FHFHadoop MapReduce, HBase

-
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- AR
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fi|F: Apache Dubbo

[ AL
Dubbo Architecture

————— > async ——> sync

i . 1. register
2. subscribe //’//’3_ notify —
'y Provider
4. invoke

Container

package com.alibaba.dubbo.demo;

public interface DemoService {
String sayHello(String name);

0. 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 + name;

}

}

TR R AL AN £Z 1N B
Dubbo (BXEX) , HTTP,
Hessian, RMIZ¢

public class Consumer {
public static void main(String[] args) throws Exception {

ClassPathxmlApplicationContext context = new ClassPathXmlApplicationContext(
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

o Zi—EEARIRHFURI (Uniform Resource
Identifier) , FT& X M% _EHHEAVEE
— URI =
scheme:[//authority]path[?query][#fragment]
— scheme®] BL&Zhttp, https, ftp, mailtoZE 4 il
— authority = [userinfo@]host[:port] H T 24k
— path: #REIRFIEEE
— query: 2%, fHlinkeyl=valuel&key2=value2
— fragment: BIEANTHI =S edr, HnFEXERET

userinfo host port
[ I|| I ||_L|
https://john.doefwww.example.com:123/forum/questions/?tag=networkingsorder=newestftop
l | l | 1 |1 1 ||_|_|
T T T |

scheme authority path query fragment
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REST

* Representational State Transfer (REST) B&—

Pl RN URTHPIRZSHEAT S B A X S5 SR 55
HI SRR,
- R RS WEE. EROS

e URL: —RETHTTP/HTTPSHURI

HTTP methods
Uniform Resource Locator (URL) GET PUT PATCH POST DELETE
Create a new entry in the
Collection, such as List the URIs and perhaps Replace the entire collection. The new entry's URI
. . . . . Not generally ) . . Delete the
https://api.example.com other details of the collection's | collection with is assigned automatically and , ,
. used . entire collection.
/resources/ members. another collection. is usually returned by the
operation.['7]
Retrieve a representation of Replace the
Update the Not generally used. Treat the Delete the
Element, such as the addressed member of the | addressed member
- ] . . | addressed addressed member as a addressed
https://api.example.com collection, expressed in an of the collection, or if . .
) ) ) ] member of the | collection in its own right and member of the
/resources/iteml?7 appropriate Internet media it does not exist, . s .
) collection. create a new entry within it.[17] | collection.
type. create it.

Va4
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" REST. RESTfulfiweb AP

LA

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

« RESTful

— http://myserver.com/catalog?item=1729 Get

o RHl, ARRESTful {HRE#EWeb APIs

— http://myserver.com/addToCart?cart=314159&item=17
29 Get

— GET /delete _user.x?1d=123
— GET /user/new

o EWeb¥THE T, RESTiulthfHCRUD

— Create: POST
— Read: GET

— Update: PUT

— Delete: DELETE
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RESTful iR 4%

Request

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

"name™: "Emil",
"country": "Bhutan™

Rsponse

288 0K
Content-Type: application/jsontuserdb

{
"user": {
"id": 1,
"name": “Emil"™,
"country™: "Bhutan",
"links": [
{
"href": "fuser/1",
"rel": "self",
"method": "GET"
}J
1
"href": "/user/1",
"pel": "edit",
"method": "PUT"
},
{
"href": "Juser/1",
"rel": "delete",
"method": "DELETE™
¥
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LA

RESTful fit 55 1 ZHESR

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 = "/fuser/", 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
 Restlet

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

userService.saveUser(user);

@RequestMapping(value = "/user/{id}", method = RequestMethod.GET, produces = MediaType.APPLICATION_JSON_VALUE)
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Global Enterprise

y.iifact buaa.edu.cn

"XR” BRI

Scope

AR GIfIE) 75 5%
XML/HTTP

B2B Market, Web Service

Ecosystems
Services MOM

Homogeneous ORB

Application efeYsTelelal=Iales

Granularity
Tighter <—mm—> Looser
Tier -CS 3Tier -CS CTE I e [ Applications
Mainframe AN L RS A i
] 4+ Nilow » Thick || Thin ML
Dat View Client || Client
ata Model - : /ﬂ Web Services
File W e SCrpt F Components
Sharing ¥ Data Data > Data . Data
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LA
* MREMSEEHNZ L
¢ Webﬂﬁ%\ JEE. CORBA. .NET%
- SBIERGNMARS ML, REEZSHAPI
— B S P R AR M P
- HARARRBERIEER. EBR. 5HERN TS
- REtEE MR REHR
- SHCHAMNH
- RIEKRERS: WTEHEME. TRHE. AE. Z22%
— NI EEE L T SEPL AT i 48 4

Applications and services

Message-based
approaches

Non-message-based
approaches

| Middleware

layers
Interprocess communication and serialization

infrastructure

Internet transport-level protocols
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I\;Iicrosoft%x

* WebJit352— 5 H At B 92 BB AR 95 1Y B
HZE L. NAREFEE LA ERWebL
BRI WebfiR %5, WHTTP. XMLA

SOAP, TijJo g R L A~Webiit 551ty SLBLHY

SUNsE X :

o WebRS &AM XBMEEHE.
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EHHFWeb RS

—A4 Web R 55t R—AMA

ﬂ}% ’ lﬁ_‘r uﬁl_%ﬁ

FH 5 BT EEE BN RSB ML (
Internet 535 Intranet) 3 XML #3R H35K

T XMLE— 4340 3 5

~$‘P1‘ﬁ§ﬁﬁﬁ‘*l§9 T 17 5% O 2R A

AR

i o 105 S

— FERXPPIE ARSI SR, BOKEXREREEN. IE
REOEX GB% B WSDL kRik) 1ERRS i ErIR

VA2 7 s T B I 45 R 2 TR B 5 24

- NTHRSENZTTRIEBEEH, BARBEMWARER
B JLRIFGEERKR I (MHEHE BRI MILFE Kb

W (R HE B MRS .

— BEILAASRET HTTP (M) B SOAP (BB .
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»
] —
: rted Web service .
Wr‘gpo e. orchestration Web service
Veb service interface usage
interfaces interface
Web service
_______ < —— .
_._.. = d client
pme= T T T -r
W Service deployment
. build/buy ™., i izati
s " reuse/buy Service realization
bwid
Web service
Web service implementation
implementation (outsourced)
(in-hause)
Web service

implementation
(outsourced)
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Web it 55 B iR

Service WS-Service e

Composition Group WS-Notification BPEL4WS

Q“al.lty of WS-ReIi?.ble WS-Security | | WS-Transaction WS-_Res‘;ource

Service Messaging Lifetime

WS-Base

Description/ WSDL Faults XSD UDDI

Publishing/ WS Metada ViR

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

Messaging XML SOAP WS-Addressing Wg;f}:rr;\;ggle

Transport HTTP/HTTPS SMTP RMI/IIOP JMS

Figure 7.1 Web services standard stack
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« WSDL: WebREHAIES
— AFR&E O B#RHIR——What can the service do?

« UDDI: Zi—#iiR RIAL L
— AR&A% 28t UDDUR BRAE RL AR 5% FHE 48 LUK AR 542
BE B B REH i i
needed?
« SOAP: HEXNFS T [l Hiil
- AP RS R P in 5 RERAEE Z FERE R
— B HTTPEIMSSE & RET XX ARIH B AR IR

#i—How can we interact with the service?
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SOAPR

./ /] |
« SOAPE: HHDave Winner- Don BoxfliBod
Atkinson#t Hi .

1998 , SOAP
ﬁs erlanéggg 199084F % ?’t—aﬁ}]‘e{ﬁl\ﬁ%PCﬂ 7o o
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SOAP=HTTP+XML
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SOAPHEA
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Web service
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Web service
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Web Service
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Network transport Network transport
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24, RUERIER, N I[EEZ BT DRI,
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« SOAPSHEREHIIHEE. SOAPE X 41XML
JCR:
— {3 (env:Envelope)
— ¥+ (env:Header)

— 4& (env:Body)
—HAZHSOAPEHKIER

— W& (env:Fault)
W EE ARG B RRFRSOAP% H

SOAP Message
with Attachments SOAP Envelope
SOAP Header
Primary MIME part
(text/xml) Header Entry J
Header Entry ]
Attachment

Attachment

Envel ope Attachment




SOAP F il

<env:Envelope xmlns:env="http://www.w3.0rg/2001/06/soap-envelope">

LA

<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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SOAPZEH

SOAPHERE EH—1SOAP Envelope. —AH[iEHSOAP
Headerfil—4~SOAP Body4H XML A4 -
TG AR P o 45 2 R AR TR
"http:/ /www.w3.0rg/2001/06/soap-envelope". SOAP
HEN LS TFES:
—/~SOAP envelope,
— Envelope@Rn~iziH B RIXMLIEKIRITE .
—ASOAP Header.
— Header@ N T XFFEMBOA SR FAE T Z A MR M E K —
BB T NSOAPTH B 38 et 58 A L .
— SOAPSE X T 1R/ K)— 2 )8 4R A T-48 B v mT DAAC 3 iz e it DL &2
‘BB IR IE TR F]
—A~SOAP Body.

— Body NiZiH EHHRALBEREMBESIINGEBRE T —IEH
- MWAh, SOAPE X T BodyH—/NFIioEFault H FHREE R,
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LA

o YEK SOAP i) Envelope JLR R SOAP
BRMBRITR. Brl# XML A€ Ll SOAP

[¥mlns:soap="http: /g w3. oy /2001712 /s0ap-envelope” |
[goap:encodingityle="http: /. w3, org/ 2001 /18 s0ap-encoding™ - |

{f;;ép:Envelupe}
— SOAPH w44 2= [H]:
http://www.w3.0rg/2001/12/soap-envelope

— SOAPHJEncodingStyle@ 1 H T & X A& s
R EERAL,
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 SOAP Header TR

o SOAP#HREE T —Aal 1 48 Wbl F 7273 BB EAL K 25
;%H‘FJTESOAP%B, TE NG HATEA T IL E
R
« fEHR SOAP JHEWMHARRFEHER
o WBAKY BHT A DRLH —E AL FHFEHUK
YA Header4 H

<LrMm]l wersion="1.0"2>

<soap:Envelope

xunlns: soap="http: /. w3. org/2001 /12 fsoap-enwvelope™
soap:encodingityle="http: //vmw. w3. org /2001 /12 fsoap-encoding ™=

<z2oap:Header:>

<m:Trans
(xmlnsim="http: //uuw. wi3chool,. Con. cn/sLransaction, |
|zoap:mastinderstand="1"2534< /m: Trans>
</3oap:Header>-

< /soap:Envelopes 113



(_‘;\ Hitpiifact buaa.edu.cr

LA

 SOAP Bodyit®1}
RN R

o £ SOAPiF

SOAP Body j“n?
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Body it E 415 _E4E A SOAP Envelopet R 1
—AHEBETRRE. RAEEHeadertE, N
Body i R WM EHEMREHeadersu R, & NBody
LR B REnvelope L RSB —HETFILR-
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LA

<ixml wersion="1.0"2>

<so0ap:Envelope
xulns:soap="http: /fvww.w3.org/ 2001 /12 /s0ap-envelope™
soap:encodingityle="http: /fv. wa. org /2001 /12 fsoap-encoding ™

<30ap:Body>
<I:GetPrice xmlns:m="http:/ wwy.wischool.con.ch/prices™>
<In: Tten-dpples< /m: Itens
</m:etPrices
< /30ap:bBody>

< /30ap:Envelopes

T BB R RKEE RO RS . Hrm:GetPrice
1 Item TRENHABRFEHNLR. B3t
A SOAP I —# 4o
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SOAPWIREiH Bi—Envelope

LA

L2nl wverzion="1.0"2-

<.gnap:Envelope

xilns: zoap="http: /fwnr. w3, org/2001 /12 s0ap-envelope™

z0ap: encodingatyle="http: /s, w3, oy 2001/ 12/ s0ap-encoding -

< znap: Body>:
{l:GetPriceResponsze xulns:in="http:/wmmr. wischool. con. ch/prices™:
<ls Price>=1l.90</m: Prices
</m:GetPriceResponses
< /go0ap:Body>

< /soap:Envelope
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* HEASOAP Faultji R i HTFESOAPH B & Hmés iR
BRBER . WRSOAPHERTELESOAP Faultji R
Hig, BSAEA—1BodyZ& H iEl, Rk EBodyuR
WESBREZ HHA—Ko

Fik aif

£faultoodes AR

<faultatring AT A R R A B

<faultactor: Ao R

{details FREER Body TRANAEFTRERAER

B Eif

VersionMismatch | S0AF Enwvelope TLRILEIAr-STEIEEE]

Mustlnderstand Header TEN—TEEFTE (HTEEEN "1™ B nustUnderstand Bt L%
IR,

Client HE T TR » BES T A EHRAER.
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*  SOAP ZHF Pl RR A& 5 7 K

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

© REWebserviceRET XML, {EARA] AEFEAR ¥4 XA SR T
WebserviceySEBl, IR HRAERMMMER S, FEXMSRp, FHbr
XML AP B S RAREETERER, Wahiks, TEsHES.

© TR EF R, SRPCHEAEXMLI AR BEEE T XA, TR—a s
BEEEL% A, LServicelBBIX MR, SRR (HaniaiL BBt
&) , MEEHEHEEHEE. XTHEEEHEBMIREY, AESHRAH AR —4
FEWA, MRSANXNRGFE TR —FFHLE, FRERER.

Web services SCLIESIS Web Service Definitions
definitions -

Application
programs

RPC-style interaction Document-style interaction

Quote
document

3 Business Process Flow
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RPC-style 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
guantity
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RPC-style web services

LA

<env:Envelope
xmlns:SOAP=“http://www.w3.0rg/2003/05/soap-envelope”
xmIns:m="http://www.plastics_supply.com/product-prices'>
<env:Header>
<tx:Transaction-id
xmIns: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
xmlIns:SOAP=*http://www.w3.0rg/2003/05/soap-envelope”
xmIns:m="http://www.plastics_supply.com/product-prices'>
<env:Header>
<--1 — 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

 Inthe 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 aresponse
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 body

< ——

<env:Envelope
xmlns:SOAP="http://www.w3.0rg/2003/05/soap-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"
xmIns:m="http://www._plastics_supply.com/P0s"">
<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 HTTP Binding
» SOAP J 3R Ky RH < SOAP 4B#AN K HTTP

LA

TR/ WL

« SOAP jFknJgERE: HTTP POST st HTTP GET

R

« HTTP POST i§

KAEZPWA HTTP k-

Content-Type il Content-Length.
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LA

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

" POST /item HTT2/L.1

. Host: 189,123.345,239

E Content-Type: text/plain
E Content-Length: 200

B S an b B BRiEK, RIEME P HILRIE—A4
HTTP mipL. SEmM AT R RREEIR
RS 200 (F3h) ; 400 ()

A U . 400 Bad Redquest
Content-Type: text/plain Comtent-Length: 0

Content-Length: 200
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Content-Type

« SOAP HyigRAImIM. I Content-Type L[ E X
HEK MIME 268, DK T35 R ekm b i
XML W25 (A1) o

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

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

" POST /item HTTP/L.1
. Content-Type: application/soaptxuwl; charset=utf-3
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- Content-Length

o SOAP #jig KA1 B ) Content-Length SL#LE
R VAR S N E R R

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

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

" POST /item HTTP/L.1
. Content-Type: application/soap+xml; charget=utf-g
' Content-Length: 250
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SOAPEH]

o FEXAMlFH, —A4 GetStockPrice {HR#E L X
2] THRSra%. WiERE —1 StockName 23,

I

TV A M,

N 25K Bl — 4~ Price 2%(. M IIABAY

i $4 22 R e U b ik -
"http:/ /www.example.org/stock"
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POST /Inatock HITP/L.1

Host: wmng. exanple. ordg

Content-Type: application/soap+xml; charset=utf-8
Content-Length: hmn

C£rmml wersion="1.0" 2

E <3oap:Envelope

. ¥ulna:soap="http: /sy, w3, org/2001 /12 fs0ap-envelope”

E soap: encodingityle="http: /Awnr. w3, org/2001 /12 30ap-encoding ™

£3oap:Body xunlns:n="http: /v, exanple, org/stock™s
<l retitockPrices
<l StockName>TBM /u: StockNane-
</ betitockPrices
< /aoap:bBody-

</soap:Envelopes



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

<hnl version="1.0"7

<£anap:Envelope

xilns: soap="http: /. org/2001 /12 s0ap-envelope”

zoap: encodingatyle="http: /wmmr w3, org/2001 /12 s0ap-encoding™>

<snap:Body xulnsin="http: //wnr, exanple, org/stock™>
<In: retitockPriceResponses
Il Price-34, b</m: Price>
/L GetitockPriceResponses
</30ap:Body

</s0ap:Envelope>
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WSDLERH %

e WeblR%#ATE S WSDL (Web Services Description

LA

Language) @— gDV HTF-

AV HEE

ik Web it 9% B¢

 YEMicrosoftfy)SDL (Service Description Language)
FASCL (SOAP Contract Language) FIIBMKJNASSL
(Network Accessible Service Specification

Language) iXWIHEAMNEG S, BB T WSDLEEM

SCL HXML¥HiA

‘-

V. 2 T 32
4582 ORI T o

RHE, NASSLH

e 200049 H25HIBM. MicrosftfiAribaig HWSDL1.0
o 20014E3H 15H, 13 HWWSDL1. 153 W3CHJ

Note. WSDL1.1#7

SR s

http://www.w3.org/TR/wsdl. 200247 HOH R H

WSDL1.2, 2003411 H 10H#RHWSDL2.0,
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http://www.w3.org/TR/wsdl
http://www.w3.org/TR/2002/WD-wsdl12-20020709/
http://www.w3.org/TR/2003/WD-wsdl20-20031110

Web Services{#iirdiEs (WSDL)

e
. WSDL% PR XMLEYE O 2 3GEF, ‘B2 B I RRAIH
fESOAR N Iy H

17, &l T 5% € WebfiR 5532 B K PLE
égiﬁﬁzé%ﬁm; k55 B %‘iﬁ‘z‘%‘ gz

o : WSDL
&L W%%X%ﬂ%L%Z%M~¢£%@mmwﬂ

. gsmzm VFF¥EHES, FEAHTHIRETSOAPH R

« WSDL & X

— MRS A4

o kS5 PTRE HIERATE (7))
— Qe 1) R 55 2

o MU SR DL RS SR T B L
— BRSFALT T4k ?

+ HIE IR 4 S, IURL.
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151 A

WSDLE

Port Type ” KC Operation
Formats &*Protocols 0" Input & [Output
po
v
Binding How o encode +Message
ImplementsT
Provides
Endpoints
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1718]
151 A

WSDLE

Port Type ” KC Operation
Formats &TProtocoIs 0" Input & [Output
go’
Public class PortType {
Bing Public void Operation(String args) { e

return args

Implemen } }

PortType port = new PortType();

Endpoints
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WSDL Elements Hierarchy

Part Part Part Part
Message Message
Operation

Abstract endpoint type \ /

(no transport or encoding)

PortType
Concrete endpoint type .
(with transport or encoding) / Blndlﬂg\
Endpoint instance
‘k f/P'OFt (with network address)
Service e Service

(related endpoint instances)

ulr-22INies

Y
a0e)13]

wr-92i119s

Y-
eyuaweld

uoi.
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<definitions namespace = “http://... ">
<types> XML schema types </type>
<message> definition of a message;&.&,F.X </message>
<portType> a set of operations —Z47%E/FE </portType>
<binding> communication protocols & 1= /¢ </binding>
< > a list of binding and 4 i 157 </ >
</definitions>
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LA %ﬂ

s typesTTRBEE T RMEEBWIBIFRRBENL . AT
LB KK E#R{ERE (interoperability) fISE&
ik (neutrality) , WSDLj% XML
Schema DataTypes, J#RXSDIE NIRRT R
%4, HRReENEAFRERS.

o <definitions .... >

. <types>

. <xsd:schema .... />*
*  </types>

</definitions>
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R
<types>

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

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

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

minOccur = “1” maxOccur=“10"/>
<element name = “payment”>
- <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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B EE T
L] F AN oo

* HERIXEEZEWT:

e <definitions .... >

. <message name="nmtoken"> *

. <part name="nmtoken"

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

¢ </definitions>

* HEB (message)name/g kiR T H B KA FK-
o MEBEBEEZMEHEAN, NEBEFEHLZL A partTtER.

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

<message name="GetLastTradePriceOutput”>
<part name=""body” element="“TradePrice” />
</message>
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[ AL
* Y ARBE— BB BENRIE BB E SRR E
o <wsdl:definitions .... >
. <wsdl:portType name="nmtoken"> *
. <wsdl:operation name="nmtoken">
. <wsdl:input name="nmtoken"? message="qname"/>
. <wsdl:output name="nmtoken"? message="qname"/>
. <wsdl:fault name="nmtoken" message="qgname"/>*
. </wsdl:operation>
e < /wsdl:portType >
o </wsdl:definitions>
o 0 REE L Wname@ R nim D REBELHK, #RIEE X Hname®

BTN RIEA TR -
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portTypedyy O RHE

<portType name="“StockQuotePortType”>
<operation name="“GetLastTradePrice”>
<input message="“tns:GetLastTradePricelnput” />
<output message="“tns:GetLastTradePriceOutput” />
</operation>
</portType>
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» WSDLZHF4MIEB BT, Kl IR 55 v s

— HiJa (One-way) : RSV REWHEE;

— RN (Request-response.) : RSV 8] g A
WEREE, R RIEHMIHEE

— BERMNE (Solicit-response) : RS V5 ialig B K IE
BEXRHER, REBEMNEHE;

— #A (Notification) : ARSV5 Mg M KIEEFHEE

o FEH 5| HBINE B EdmessageB 48 E -
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Message Exchange Patterns

One-way messaging

O

Sender

SOAP message

O

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

Sender

Receiver

143



B[] BRAEE

LA

B RAETE IS -
<wsdl:definitions .... >
<wsdl:portType .... > *
<wsdl:operation name="nmtoken">
<wsdl:input name="nmtoken"? message="qname"/>
</wsdl:operation>
</wsdl:portType >
</wsdl:definitions>

inputyoR & T HAHRIERHIRHE B K.
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o JRORWIDIRIETE
<wsdl:definitions .... >
<wsdl:portType .... > *
<wsdl:operation name="nmtoken"

. parameterOrder="nmtokens">

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

. <wsdl:output name="nmtoken"? message="qname"/>
. <wsdl:fault name="nmtoken" message="qname"/>*

. </wsdl:operation>

. </wsdl:portType >

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

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

. </wsdl:operation>

 </wsdl:portType >
¢ </wsdl:definitions>
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One-way:

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

</message>

X <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="glossaryT e'1l"ms"> )
<operation name="getTerm">

<input message="getTermRequest"/>
<output message="getTermResponse"/>
</operation>

</portType>
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« ®IHEB TR, PARARSTHILE
e <binding> elementfFHA B :

- type: the port type

- name: name of the binding
o <soap:binding>fF W4 B I :

— style: either “document” or “rpc”

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

Lb
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<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>
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Vil s (port) B4 4R ME—HHE SR R L — ANl
iAo Vi I TR TN T -

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

HEWSDLYHVEEIN, ViRl S B namefg i JA7 E— .

LA
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e <wsdl:definitions .... >

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

. </wsdl:service>

¢ </wsdl:definitions>

o ZEWSDLX W, A5 name/g ik HAME—k
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< —

<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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<?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 hame="price" type="float"/>
</all>
</complexType>
</element>
</schema>
</types>

<message name="GetLastTradePricelnput">
<part name="body" element="xsd 1:TradePriceRequest"/>
</message>

<message name="GetLastTradePriceOutput">
<part name="body" element="xsd 1: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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3. Find service type definitions
and services based on various

UDDI < criteria , :-ss
registry g r
<

y

Service clients
F

4., Get service type
1. Publish definition details
service type

definitions 5. Invoke found

services

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

'\‘ v

Industry consortia, Service providers
standard bodies,
service providers
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Web Sphere IBM FMAR A | PP RO SRS Web Sphere V2.0
UDDI Registry
Enterprise UDDI | Microsoft P EA | FE A SO Windows Server |v1.0, v2.0
Service 2003 Family,
Active Directory
Nsure UDDI Novell AT | JERS . FERRAISC | Netware, v2.0
Server FrfoERg | eDirectoty
WASP UDDI Systinet & | FMLERAE | X, YRALCA | Solaris, V1.0, 2.0\ K
Server Sun Sun ONE App v3.00—F
Server A
SOAPUDDI SourceForg | RS | YEAS AN SCAY Linux, AIX, Unix, | V2.0
e.net Windows
JUDDI SourceForg | RS | A AISCRY Redhat Linux 9, | V2.0
e.net Tomcat
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 businessEntity
— Representing Businesses and Providers

 businessService

— Representing Services
 bindingTemplate

— Representing Web services

e tModel

— Technical Models
 publisherAssertion
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UDDIZ 4514

businessEntity
businessKey [0..1] : string

LA

keyedReference
tModelKey [0..1] : string

tModelKey [0..1] : string

serviceKey [0..1] : string
bindingKey [0..1] : string

0.1 operator [0..1] : string keyName [0..1] : string
discoveryURLs S z:m:?fef]" ?ﬂﬁn{g"”:sm"g keyValue [0..1]:
discoveryURL [1..*] : discoveryURL description [0..*] : string
+contacts X t B identifi g
0.* +husinessServices | 0..* gl UL S Monitifiorbia
contact \ 0.1
useType [0..1] : string businessService / 0.1 0.1
description [0.."] : string serviceKey [0..1] : string
personName : string businessKey [0..1] - string
phone [0..%] : phone name [1..*] : string
email [0..*1: email description [0..*] : string
tModel
0% tMudeIHex[fu[Ui.;]:string
- indi operator [0..1] : string
ad;rgss +hindingTemplates | g« authorizedName [0..11: string
e name : string
useType [0..1]: string bindingTemplate description [0..*] : string
sortCode [0..1] : string

addressLine[0..*] : addressLine description [0..*] : string

0..* | +tModellnstanceDetails

<<XSDchoice>>
group

accessPoint [0..1]: accessPoint

hostingRedirector [0..1] : hostingRedirector

tModellnstancelnfo

tModelKey [0..1] : string
description [0..*] : string

0.1
N A
instanceDetails overviewDoc

description [0..*] : string description [0..*]: string
instanceParms [0..1] : string overviewURL [0..1] : string

0.1
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BusinessEntity

* BNLELE{FE : businessEntity JLHR

- B2 S1EKE A E Rt b B AL BRI LIRS A RE R, FF
XA BB T BRI, EARANR. BF RENLA
A EAEIRE AN AR — S eE R R. e

“businessEntity” FHIE R “HBIN” 43Ik, W:

Business Key, Name, Description, ContactsZf.

+businessKey

+businessServices

BusinessEntity

name: string
description[0..*1: string
businessKey: string
operator: string
authorizedName: string

+Discovery .
URLs DiscoveryURL <<XSDsimpleType>>
o LseType: string urlReference

+contacts
| Contact I

0..1

IdentifierBag I
0..1

0..1

BusinessService

name: string
descriptionL0..*1: string
serviceKey: string




BusinessEntity

= I E—————————————

<businesskEntity businessKey="d2300-3aff-.."
xmIns = “urn:uddi-org:api_v2’>
<name xml: lang="'en'"> Automotive Equipment Manufacturing Inc. </name>
<description xml: lang="en">
Automotive Equipment, Accessories and Supplies for European firms
</description>
<contacts>
<contact useType="Sales Contact'>
<description xml: lang="en''> Sales Representative </ description>
<personName> Reginald Murphy </personName>
<email useType="primary"> joe.murphy@automeq.com </email>
<address useType="http'>
<addressLine> http://www.medeq.com/sales/ </addressLine>
</address>
</contact>
</contacts>
<businessServices>
<I-- Business service information goes here -->
</businessServices>
<identifierBag>
<I-- DUNS Number identifier System -->
<keyedReference keyName="'DUNS Number' keyValue=".'" tModelKey="."'"/>
</identifierBag>
<categoryBag>
<I-North American Industry Classification System (NAICS) -->
<keyedReference
keyName=""Automotive parts distribution” keyValue="."
tModelKey="".."/>

</categoryBag>
</businessEntity>
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BusinessService
« BMLARS{E B : businessServicet®

=B KbindingTemplate

— IR ERASS, R —RIIG KBRS DR
H3XHIWeb k55 KR H G —k. (BF

businessKey, serviceKey, name, description).

BusinessService

name: string
description[0..*1: string
serviceKey: string

+serviceKey

+bindingTemplates | 0..*

BindingTemplate

descriptionl0..*1: string
bindingKey: string

CategoryBag I
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< —

<businessServices>
<businessService serviceKey=" ">
<name> Search the Automotive Equipment Manufacturing parts Registry
</name>

<description lang="en">
Get to the Automotive Equipment Manufacturing parts Registry
</description>
<bindingTemplates>
<bindingTemplate bindingKey=""__"">
<description lang="en">
Use your Web Browser to search the parts registry
</description>
<accessPoint URLType="http">
http://www.automeq.com/b2b/actions/search. jsp
</accessPoint>
<tModel InstanceDetai ls>
<tModel Instancelnfo
tModelKey="uddi:..”"/>
<tModel InstanceDetai ls>
</bindingTemplate>
</bindingTemplates>
</businessService>
</businessServices>
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bindingTemplate

< —

<bindingTemplate bindingKey="_."">
<description lang="en"'>
Use your Web Browser to search the parts registry
</description>
<accessPoint URLType="http">
http://www.automeq.com/b2b/actions/search. jsp
</accessPoint>
<tModel InstanceDetai ls>
<tModel Instancelnfo
tModelKey="uddi1:..”"/>
<tModel InstanceDetai Is>
</bindingTemplate>
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tModel
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< —

URL pointing to a zipped file where a description of
the PIP 3A1 "Request Quote" can be found

<tModel tModelKey="." >

<name> RosettaNet-0rg </name>
<description xml:lang="en”’>

Supports a process for
</description >

ng partners to request and provide quotes

<overviewDoc>
<description xml:Jang="en’>
This compregsed file contains the specification in a word
document, e html guidelines document, and the XML schemas.
</ description>
<overviewURL>
http://www.rosettanet.org/rosettanet/Doc/0/
K96RPDQA97A1311M0304UQ4J39/3A1_RequestQuote.zip
</overviewURL>
</overviewDoc>

<categoryBag>
<keyedReference keyName=" Trading quote request and provision"
keyValue=" 80101704 tModelKey=" ....""/>
</categoryBag>
</tModel>

List of name-value pairs that are used to record specific
taxonomy information, e.g., industry, product or
geographic codes, for this <tModel>
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bindingTemplatefiitModel 5= &

BindingTemplate

descriptionl0..*]: string
bindingKey: string

o

<<XSDchoice>>

IdentifierBag 0..1 tModel +Overview
Doc
name: string S
description[0..*1: strin
CategoryBag rip g

+tModellnstance
Details

0.1 tModelKey: string

+tN|0de|I<ey? ; 1

tModelInstancelnfo

+Instance
Details

OverviewDoc

description[0..*]: string
overviewU RLLO..*J:urlReference

+0verviewDoc | 0..1

InstanceDetails

..* | descriptionlo..*1: string

Avi

<<XSDsimpleType>>
string

choice 1
HostingRedirector AccessPoint
bindingKey: string bindingKey: string

descriptionl0..*1: string
instanceParmsL0..*l:urlReference
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UDDIFRIWSDL

L AL
4 UDDI entry
| White_ pages_info
Yellow pages info.
/< Green pages info.
UDDI o
. -7 Technical info.
service el
. M Pointer to service description ®
registry it
| Pt -
Service -~
description
Inquiry URL Publishing URL
SOAP-HTTP SOAP-HTTPS
Service
provider
Service
requestor WSDL
service
description
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WSDLZ]UDDI f e 5 A 70

uUDDI

businessEntity

WSDL
Service implementation

businessService
<import> e
— - y| bindingTemplate
<service> """ P accessPoint=[access point]
P portType=LportType tModell
<port> IR N binding=[binding tModel]
— local name=Lport local name]
<port> 7

Service binding tModel name=[binding local namel
| overviewURL = [wsdl location]

ry

v

<import> e categoryBag

- type=binding
namespace=[namespace]
portType=[portType tModel] ....

<binding>

Service interface

A 4

<types> - -w| tModel name=[portType local name]

<message:> - overviewURL = [wsdl location]
<portTypes> "~

categoryBag
type=portType
namespace=Lnamespacel
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<import namespace="http//..*
location="http://..">

<wedl:service name="PurchaseCrderServicae">
<wadl:port name="PurchaseQrderPort”

binding="tns: PurchaseQrderSOAPBinding®
<spapbind:addreas
location="http://supply.com:BOBO/
PurchaseOrderService® />
</wadl :port>
</wadl:service>

i

¥

<import namespaces="http//..*
location="http://..">

=wadlibinding name=*Purchase0rderS0APBinding”
type="tns: PurchaseQrderPortTypa®:=
cgnapbind:binding style="rpc®
cransport="hrtp://schemas.xmlscap.org/scap/hetp/* />
<wadl:operation name="SendPurchase">
<goapbind:operation style=*rpc*
scapAction="http://supply.com/ .*/>
<wsdl:input> <scapbind:body use="literal® </wsdl:input>
<wsdl:output <soapbind:body use="literal® </wsdl:cutput>
</wadl:operacion>
</wedl:binding>

<businessService
<name> Purchase Order Service </name>
<bindingTemplate

<tModelInstancelnfo
tModelKey="uuid:49662926-fda ">

- - - <accessPoint> http://supply.com:8080/PurchaselrderService</accessPoint

</tModelInstancelnfo>
<tModelInstancelnfo
tModelKey="uuid:eBcfl163..">

</tModelInstanceInfo>

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

keyValue=""http://supply.comn/Purchagsefervice/wsdl* />
<keyedReference keyMame="service local name*
- kayValue="PurchaseOrderService" />
</categoryBag>
</businessService>

<tModel tModelKey="uuid:49662926-fda.">+

L <name> Purchase0rderS0APBinding </names
<overviewlRL>
htEp: / /supply.com: 8080/ Purchase0rderService .wsdl
coverviewlRL>
<categoryBag>
<keyedReference
tModelKey="unid:401587... "
keyName="binding namespace"
keyValue="http://supply.com/PurchaseService/wadl"/>
<keyedReference
tModelEey="uuid: 082b0A5S]1.."
keyName="portType reference*
keyValue="uuid:eBcfl163."/>

</categoryBag>

</tModel>

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

<wsdliportType name="PurchaseOrderPortType®>
<wadl:operation name=*SendPurchase"s
<wsdl:input message="tns:POMessage*/ />
<wsdl :output message="tns:InvMessage®/>
</wadl :operation:>
</wsdl : portType>

<tModel tModelEeys"uuid:eScfllél. =4

--p<name> PurchaseOrderPortType</name>
<gverviewlJRLs>
http://supply.com: 8080/ PurchaseOrderService.wsdl
coverviewlJRL>
zcategoryBag>
<keyedieference tModelKey="uuid:d0198741."
keyName="portType namespace"
keyValue="http://supply.com/PurchaseService/wedl”® />
</categoryBag>
</tModel>
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L AL
 <save_business generic="2.0"

xmlns="urn:uddi-org:api_v2" >
. <authlnfo/>

* <businessEntity/>
[<businessEntity/>:]

e </save business>
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L YGEA —juﬁm get authToken AP kK E

o businessEntity:
- —AERZAHEERbusinessEntity AT Ak 4E A

FEEF

HITT LAE S5 @ T get businessDetail APIif

At IR

193



(_‘;\ Hitp:{/acl buaa.edu.cr

APIZff]: save business 78
Tﬁ;l[l%ﬁbusinessEntityéﬁw 4 — uuid_keysgE R 23
y GRBARREEM -
o MR —A L businessServicefilbindingTemplatefE

ML B, HASH ARt businessEntity{g B
R B, AT B

o MR—IHRGFHbusinessEntityf 47 —4

businessServicestE, 3t HiX/{ businessServiceJtR

P& businessKeyf@{H 51 R EHIX A
businessEntityfjbusinessKey A4, WUDDIE

etk —N5IH, A7 Mt 51 H(service
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WSRF

e Web Services Resource Framework

* HREMSF

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-Resourcelifetime

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

WS-RenewahleReferences

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 Weh services.

WS-BaseFault

Describes a base fault type used for reporting
errors.

WS-Notification

Standard approaches to notification using a topic-
hased publish and subscribe pattern.
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BTP vs. WS-T vs. WS-TXM

The most striking feature is that each offers different transaction models at the
uppermost layers, but it is important to note that the WS-Coordination layer in the
WS-T/C stack is also available for applications to build on. In the WS-CAF stack,
the WS-Context layer is also exposed for use.
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e XML Security Standards

XML Trust Services is a suite of open XML
speC|f|cat|ons 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:

— XML Signature for cryptographically authenticating
data;

— 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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e 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

Web Services Security Roadmap

messages exchanged in a Web services environment.

W S-SecureConversation

WS-Federation

WS-Authorization

WS-Policy

WS-Trust

WS-Privacy

WS-Security
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Web services security model

[ A
Security
token
Security
token
Security SErVIce
token 4 Policy F----- Claims
Requestor
Claims |[p----- Policy Security
token
Web
service
Policy |----- Claims ‘
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