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Web Services Architecture

» Web service is web-based enterprise application that use
open, XML-based standards and transport protocols to
exchange data with calling clients.
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Service Provider - Provides Web Service

Creates and publishes:
» Service
» Service description (WSDL)
» Publishing:
» Any action that makes WSDL document available

» Sending WSDL as an e-mail
» Advertising the WSDL in a UDDI registry



Service Requester - Uses Web Service

» Discovery:
» Any action that gives access to the WSDL of the service
» Accessing a file or URL containing the WSDL
» Querying a UDDI registry and using the WSDL file(s) to
select one of many potential services.
» Invocation
» By some messaging protocol (for example SOAP)



Service Broker - Web Services Discovery

» Public, private, semi-private
» Client has to know the location of the registries



WL

» Web Services Description Language
» Defines properties of the web service:
» Web service description
» Where it is located
» How to invoke it
» Examples:

» http://api.google.com/GoogleSearch.wsdl
» http://www.amazon.com/webservices



UDDI

» Universal Description, Discovery and Integration

» Defines a set of standard interfaces for accessing a
database of web services
» Web service that manages information about
» Service providers

» Service implementations

» Service metadata (technical information)
» Examples:
http://www.xmethods.com
http://uddi.microsoft.com
UDDI Business Registry (discontinued)
Advanced UDDI Browser
(http://lwww.soapclient.com/UDDIAdv.html)
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Advanced UDDI Browser

Advanced UDDI Browser - Mozilla Firefe

Elle Edit View Go Bookmarks Tools Help

G- & 3 [0 ntapw//www soapclient.com/UDDIAdv.htm v @co [A

|_| UDDl.org || Advanced UDDI Browser | =]
:!
Search For:  [stock in [Service Types (tModel) |
Exact Match I
Search Case Sensitive: r
Qualifiers: Sort By Name [~ Descending
Sort By Date [~ Asecending

Maximum m
Rows:
Search

[Bone [® 1353




Advanced UDDI Browser - results

File Edit View Go Bookmarks Tools Help

&) [T Pitp://www soapclient.com/uddifuddisrizoperator=httpse: | @ Go [,

|| UbDliorg (| SOAP Result Page | [=]
i =}
ServiceN'::‘Z? (tModel tModel Key
Stock quote for Oracle uuid:1B828AD4-534C-627B-B414-BBDADC504D7C
StockPriceService uuid:AC87A074-A10E-2COF-9D8A-AB074994C7EA
Stock Services uuid:F7B01EC2-A86A-C185-B57F-9AA0A175C16D
Stock Quotes uuid:C3C1DA9E-DDD3-E659-F519-16C91AA48E16
StockQuote uuid:52A2D109-F37A-7DE1-E66B-C477BC8FF764
Stock Quote uuid:A5846937-910C-EF2E-2387-7D6B3A8DC619
StockQuotes Web Service uuid:3D33FD8F-5D28-A2BA-FB75-3229662FDBBD
StockQuotes Web Service uuid:24A1C90D-691F-B5E2-88EB-AE305F9BDE37
Done &2 3735:‘
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UDDI registry implementations:

v

jUDDI (Apache)
WebSphere UDDI Registry (IBM)

Microsoft® Windows Server 2003 Enterprise UDDI
Services

Novell Nsure UDDI Server
OracleAS UDDI Registry
The Java Web Services Developer Pack (SUN)
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SOAP

» Simple Object Access Protocol

» Used for invoking web services and exchanging structured
data and type information in a decentralised, distributed
environment.
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Web Services Protocol Sack - WSDL based

Service Negotiation

TPA

Workflow

WS-BPEL, BPML

Transaction/ Coordination

WS-Coordination
WS-Transaction, WS-BPEL

Discovery, Registries

UDDI

Service Description Language

WSDL

Messaging

SOAP (WS-Security)

Transport

HTTP, FTP, SMTP
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OWL-S

» ServiceProfile — high-level description of the service

» ServiceModel — detailed description of the service in which
it is modeled as a process

» ServiceGrounding — binding level information of how a
client can access the service
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Web Services Protocol Sack - Semantics based

Service Negotiation

Workflow

OWL-S ServiceModel

Transaction/ Coordination

OWL-S ServiceModel

Discovery, Registries

OWL-S ServiceProfile

Service Description Language

OWL-S ServiceProfile
OWL-S ServiceGrounding

Messaging

SOAP

Transport

HTTP, FTP, SMTP
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Web Services Composition

» |s the task of combining and linking existing web services
to create new Web processes in order to add value to the
collection of services.
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Web Services Composition 2

» OWL-S:

» OWL-S editor http://owlseditor.semwebcentral.org/

» OWL-S editor
http://staff.um.edu.mt/cabe2/supervising/undergraduate/
owlseditFYP/OwISEdit.html

» OWL-S IDE
http://projects.semwebcentral.org/projects/owl-s-ide/

» WS-BPEL/BPEL4WS editors:

» BPWSA4J: http://www.alphaworks.ibm.com/tech/bpws4j
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OWL-S Editor (Protege)

[ L]

Project QWL Code Window Tools Help

Ye Bhd B BE a4 %

OWL-S Editor |

[ R

service:service

% “Visual Editor | Properties

INDIVID

L ED|

For Individs

4% buyProduciProcess  (instance of process:CompositeProcess)

[»]

Wame | SameAs | Bifferenterom | [ Anpcsations CHem

|buyProductprocess [+) Property | Value [ Lang

= rdfscomment Simple example

s &

B

process:Process LS

simple example

process:invocable 2 R procossteshpt ¥ ® R pocesstasPrecond ¥ &
undefined [ Tmoney

@ buyProduct e

buyProductPracess ©

@ chooseProd @

proceccicompuedts & 4 &

processicomputedin ¥ M R processimsiocal ¥ B R processihnsresur. ¥ 4 &

SR S A

processicomputedts @ ¥ € processimsompn. ¥ 8 € processpertormeds ¥ €

‘ Treceit

] Z o

s B ¥ &
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OWL-S Editor (Protege)

-

simple owls Prot

File Edit Project OWL Code Window Tools Help

By ey

¢ BE

Fw b

5 5 BE 4 mqpmmgé

“owLs Earor |

4
senvicesenice @ € @ X J

I—

profilesprofile ¢ on

=
process:Process L
@ buyProducte =]

buyProductPracess €
® chooseFrod ¢ =l

X 8

aroundingWsdiGrounding ¥ #

Visual Editor [ Properties |

POEPIOC DG HR

¥ sequence
[ Ferform c

Process graph | Rropenis |
HE!as

03 Perform buyproduct @

[ [=

(Finisnfout))

19



OWL-S Editor (Owis\Wz)

Ll OwlsWiz_ — 4
Profile Ontology
Full Service Name |
Desipiion orsa
lsimple service
Contact

Quality Ratings

cancel | [ mack | [ Next




OWL-S Editor (OwlsWi2)

|k @O/®) 4 |k| S

lsearch: No component is connected 0 the process
speliing. No component is connected to the process
Tree-Validation Ended




OWL-S Editor (Owis\Wz)

File Help Tools

[ OWL-S Descriptio
[ service
[} Seniice Profile
[} Frocess Mode

Service rSermemmm | Process Model | Grounding |

</owkOntology >

<process:ProcessModel rdfID="_ProcessModel”>

<pm(!§§'hi§Pru(!§S rdf:resourcs omposite”,
e

[ [Grounding

WL-S Editor Tool

tibes "hitp:ftesttest/_Service#_Service"f >
</umuss ProcessModel>
<process:CompositeProcess rdfl
<process:composedOf >
<dataflow:TagBind>
<dataflow:tagBound >
<dataflow:TagNames/ »
</dataflowstagBound >
</ dataflow:TagBind -
<process:Sequence rdf:iD="chooseProd._ SE(LHean"
<Processicomponents rafparseType: ection”; >
<dataflow:flow, >
</process:Sequence >
<fprocess:icomposedor:
<processicomposedor >
<dataflow:TagBind>
<dataflowitagBound
<dataflow:TagNames; >
</datafiowctagBound >
</ dataflow:TagBind >
<process:Sequence rdfiD="chooseProd_SEQ_Head">
<processicomponents rdfparseType="Collection”; >
<dataflow:flow, >
</process:Sequence >
<{process:composedOfs
<processicomposedOf >

_Compuosite”>

4] Ii
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OWL-SIDE

e E& s 0 |8 56 |® 4|0 e o

£y EIBPWS [&java

& simple_owls_test.owl 5g

Location

= ﬁ”ﬂr Outline 3¢ = .
OWL-S Process Editor ~ @ProcessModel
Ercocovila =l Adding C Process = @imports
@WOWL-S
Ertest Namespace:
'~ Btestin RDF ID BuyProductProcess
asimple_owls_test.owl Process Name : [Buyproducrocess
Composite Type *
® Sequence : O Split
O Choice O IfThenElse
Add
=
L 4] 1|
Graphica\\suurce‘
[£. Problems m\Jauaduc‘Dec\aramn‘ X % V=0
0 errors, 0 warnings, 0 infos
| pescription |Resource|in Folder




OWL-SIDE

£ EBPWS [aﬂava

S

OWL-S Process Editor

_J J Actions ort

~ @ProcessModel s

[Aimpe

/www daml org/services/owl-s/1. 1/
//www daml org/services/owl-s/1.1/1
Jfwww .daml org/servicesfowl-s/1.1/
//www daml org/services/owl-sf1.1/1

b @#BuyProductProcess
~ §#chooseProd

@ #money

@ #product
= @ #buyProduct

@ #product_in -

- URL
@ #receit

[T I — | W
Graphical | Source|

[+] [<] I v




OWL-SIDE

|- &

[#5 v e

% 0-% | B #H6- ey © mePws [lava

Description rdf:about="Htip://base.ceRchooseProd s
<rdf:type rdf:nodeId="A0"/>
<process:name>chooseProd</process :name>
<process: hasParameter>

<process: Output rdf:about="http://base. estproduct’>

<rdf:type rdf:resource="http://www.daml.org/services/owl-s/1. 1/Proc

<rdf:type rdf:nodeID:
<rdf:type rdf:resource="http://wn.w3.0rq/2003/11/swrl#variable" />
<process: parameterValuesproduct</process: paranetervalues
<process: parameterType rdf:datatype="http: //ww.w3.0rg/2001 /XM Sche
>String</process:parameterType>

<rdf:type rdf:resource="http: //ww.w3.0rg/2000/01/rdf-schena#Resour
</process;output>

1)

<process: hasParameters
<rdfs:Resource rdf:about="http:
<process: paraneterValue=noney</process: paraneterValue>
<process: parameterType rdf:datatype="http: //ww.w3.0rq/2001 /XM Schi
>Stringe/process:paraneter Type>
"http: //www. dal.org/services/owl-s/1. 1/Proc
/wni. damL.org/services/owl-s/1. 1/Proc

/base.ee#money*>

<rdfitype rdfiresource="http: //u.W3.0rg/2000/01/rdf-schena#Resource",

<process:hasInput rdf:resource="http: //base.ce#noney />
I

[«
Graphical | Source |
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BPWS4J Editor

Elle Edt Navigate S

h Project Run Wndow Help

o~ 8 & ||+ |5 o @

=

&

Eicocovila =
EIOWLS

mtest

v Btestin

[ project

[1) GetQuote java
4 sample2.bpel

SimpleSarmple cmd
[ SimpleSample.sh =
£= Outline 2 =0
An outline is not available

[ simple.wsdl 2
<definitions targetNamespace="urn:simpl

4y *BPEL4WS Editor

=0

(=P, x\ 70

xmlns:tns="urn:simple:stockQuoteService"

xmlns:plt="http: //Schemas . xmLs0ap.0rg/ws/20,
xsd="http: //www.w3.0rg/2001/XM_Schema

xmLns="http://schemas. xmlsoap. org/wsdl/ ">

<message name="request ">
<part name="symbol® type='xsd:string"/>
</message>

<message name='response"s
<part name="quote" type="xsd:float"/>
</message>

<portType name="StockQuotePT'>
<operation name="gimmeQuote >
<input message="tns: request” />
<output message="tns:response’ />
</operation>
</portType>

<plt:partnerLinkType name="StockQuotePLT"s
<plt:role name="service'>

<plt:portType name="tns:StockQuotePT" />

</plt:role>

:stockquoteservi[<]

derived false
editable true
last modif 5/11,
inked  false
location  hor
name  simp
path  fresti
size 7208

=]

Process must contain an activity sample2 & testin

il = I I |
# Tasks 52 X & v=0
1items
- | | pescription |Resource|in Folder Location |

line 1

‘ testin/simple_owls_test.ow!
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BPWS4J Editor

BPWS - simpl

Eile Edit Navigate S
Iri~ B & Q- | # | oo s [FIEPWS &jeva
S EEEREBEHOMONDMONERNENDANEE

javigator 52 . =0|[(Gsmplewsdl  [4 R =a|(mpro. x\ =0

ch Project BPWS Run Window Help

+= = & o WY B m~
Eicocovila | < T sequence: sequence Proper| value |
owL-s HHReceive: receive Pbst false
mtest e Assignment: Unnamed DocL Unspecifiec:
< itestin Ffinvoke: invoke Enab false
project BefAssignment: Unnamed Hamesimple
[7) GetQuote java Supp false

<HReply: reply

4 sample2.bpel
g2 simple_owls_test.owl
le.bpel
simple.wsdl

- simplesample.cmd

I — ]
2 outline 3 - S
2 i id
| Invocationrequest
{5 invocationresponse

Process [Source |

Z| 3 SANSNE
< Invoker Bese iz
1items
B caer
- | | pescription |Resource|in Folder Location
~ | f§ serviceProvider -
[  Process must contain an activity sample2.k testin line 1

£ §provider
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BPWS4J Editor

Edit Navigate Search Project
& |5

[ simplewsdl | 4, *BPELAWS Editor  [CR

Run Wndow Help

| gov e = [5EPWS &ava

ple.bpel x ==
<process xmlns="http://schemas.xmlsoap.org/ws/2003/03/business-process/" =
name="simple"

targetNamespace="urn:simple:stockQuoteService"
xmlns: tns="urn:simple:stockQuoteService">
<partnerLinks>
<partnerLink name="caller' partnerLinkType="tns:StockQuotePLT"/>
<partnerLink name="provider” xmlns:nsl="urn:simple:stockQuoteService-Utils" pa
</partnerLinks>
<partners>
<partner name="invoker">
<partnerLink name="caller'/>
</partners
<partner name="serviceProvider">
<partnerLink name="provider'/>
</partner>
</partners>
<variables>
<variable name
<variable name esponse’ />
<variable nam "http://tempuri.org/services/stoc
<variable name="invocationresponse’ xmlns:ns3="http://tempuri.org/services/sto
</variables>

request” messageType
response” messageType="tn:
“invocationrequest® xmlns:nsz

tns:request®/>

<sequence name="sequence"s
<receive name="receive"

partnerLink="caller" portType="tns:StockQuotePT* operation="gimmequo

variable="request" createInstance="yes">

</receive>

<assign >
<copy>

<from variable="request’ part='symbol/>

<to variable="invocationrequest' part="symbol"/>
</copy>

</assion>

o

I
| | Writable: Insert [
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