-
Ll L
e

Rey Juan Carlos University
Kybele Research Group

Representing Web Services
with UML: A Case Study

First International Conference on Service Oriented Computing
Trento, Italy

YU E. Marcos, V. de Castro and B. Vela
rxs, _ om emarcos, vcastro, bvelal@escet.urjc.es
b B [ AX { } j



e Introduction
e MIDAS Framework
e The WSDL Metamodel

e Case Study

e Conclusions

e Future Works




Introduction

Services: one of the most important issues in the
scope of the WIS development

Applications: collection of services available through the Web

Technologies: JAVA, .Net, ...

No solid methodological basis for development of:
Service-Oriented Systems
Web Services
-)NeV\ll methods and modeling techniques needed to guarantee
quality

New modeling techniques and methodologies for
WIS and Service-Oriented WIS development

i) | MiDAS |
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MIDAS Framework

e MIDAS

a Model-Driven Methodology for WIS development
specific application of MDA metamodel to Web platform
defines CIMs, PIMs, PSMs and mappings

Main characteristics:
e an iterative and incremental process based on prototyping
e use techniques based on agile methodologies
o use of standards: UML, XML y SQL:1999
e unique notation to model the whole system: UML

Representing Web Services with WSDL = UML




MIDAS Framework
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The WSDL Metamodel (I)

e WSDL is proposed by the W3C

e Provides a XML format to describe Web services
e Describes:
Operations

Messages (Service Provider < Service Requestor)
Protocols to access service operations
Localization of the service (URL)

e Enables to separate:

“Abstract” description (PortType)

“Concrete” details description (message format and
transmission protocol: SOAP, HTTP or MIME)




The WSDL Metamodel
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The WSDL Metamodel
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The WSDL Metamodel (Il
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Case Study (|

<feml version="1.,0"?>

<definitions name="FlightZervice”
targetMamespace="http:/fexample.com/ flightinfo, wsdl”
xmlnsitns="http:/fexample.com/ flightinfo, wsd(*
wmmlnsisoap=http: s/ schemas. xmlsoap.orgdfwsdlf soap
¥mlnsixsd1="http:/ fexample . com/ flightinfo.xsd”
#¥mmlns=*http://schermas.xmlsoap.orgd wsdl/ ™=

<types-
<zchema targetMamespace=http:/fexample.com/ flightinfo.
rmmlns=*http: /S wewew w3, orgs 2000/ 10/ XML Echema™>

®sd

<portType name=*AirportServPortType™:
<operation name=“GetFlightinfo™:>

<foperation>
<operation name=“Checkln®x>

<input message=“tns:GetFlightinfolnput™/ >
<output message=“tns: GetFlightinfoOutput™s >

<input message=“tns:Checkinlnput™/>

<element name=TypeF lightinfo™> <foperation>
<complexType= </ portType>
<all> -

<element name=“Gate™ type="int"/ >
<element name="5tate” type="string"/>
<fall>
<fcomplexTypes
<felement>
<element name="Ticket">
<complexTypes
<all»
<element name=“AirlineName™ type=*“string™/ >
<element name="FlightMum” type="int™/>
<element name="DepartureDate™ type=“date™’ >
<element name=“DepartureTime® type=“time®/>
<fall=
<fcomplexTypes
<felement>

<soap:operation style=*rpc™
soapaction="*http:/ fexample.comsFlightinfo™/ >
<inputs
<z0ap:body use="encoded”
namespace=* http://example. com/Flightinfo™
encodingstyle=*http://schemas.xmlsoap.orgfsoap/encoding/ ™/ >
<finput>
<outputs
<spap;body use=“encoded™
narmespace=“ http://example. com/Flightinfo™
encodingStyle=“http://schemas. xmlsoap. orgf soap/encodings ™/ >
<foutput>
<foperation>
<operation name=%Checkin™>
<soap:operation style=*document™

<message name=*“GetFlightinfolnput”=

<part name=“airlineMame” type=“xsd:string”r >

<part name=“Flighthum™® type=*“xsd:int™/>
<fmessages>
<message name=“GetFlightinfoOutput™:

<part name=*Flightinfo” type=*“xsd1:TypeFlightinfo»s >
<fmessage>
<message name=“Checklininput™:

<part name=“Body” element="xsd1.:Ticket*/>
<fmessage>

soapaction=" http://example.com/s Checkin™/ >
<input>
<soap:body use="literal™/ >
</input>
pperation:

me="FlightZervice™:>

arme="FlightServicePort™

ding=*tns: AirportServBinding™:

hap:address location=* http:/fexample.com/ flightinfo™s >

o




<feml version="1.,0"?>
<definitions name="FlightZervice”

targetMamespace="http:/fexample.com/ flightinfo, wsdl”

xmlnsitns="http:/fexample.com/ flightinfo, wsd(*
wmmlnsisoap=http: s/ schemas. xmlsoap.orgdfwsdlf soap
¥mlnsixsd1="http:/ fexample . com/ flightinfo.xsd”

<portType name=*“AirportservPortType™:
<operation name="“GetFlightinfo™>
<input message="tnz: GetFlightinfolnput™/>
<output message="tns: GetFlightinfoCutput™s >
</ operation>
<operation name="“Checkin”>

#¥mmlns=*http://schermas.xmlsoap.orgd wsdl/ ™=

<types-
<zchema targetMamespace=http:/fexample. com/ fligh
rmmlns=*http: /S wewew w3, orgs 2000/ 10/ XML Echema™>
<element name="“TypeF lightinfo®:>
<complexTypes
<all>
<element name=“Gate™ type="int"/ >
<element name="5tate” type="string"/>
<fall>
<fcomplexTypes
<felement>
<element name="Ticket">
<complexTypes
<all»
<element name=“AirlineName™ type=*“string’
<element name="FlightMum” type="int™/>
<element name="DepartureDate™ type=“dat
<element name="“DepartureTime® type="tim
<fall=
<fcomplexTypes
<felement>
<fschemas
<f types>

<message name=“GetFlightinfalnput™>

<part narme=“AirlineMarme™ type=“xsd:string™/s

<binding name=*AirportservBinding®
type=“tns:AirportServPortType™:
<soap:binding transport=“http://schemas.xmlsoap.orgf soapshttp™s =
<operation name=*“GetFlightinfo™:>
<soap:operation style=*rpc™
snapaction=“http://example.com/Flightinfa®™/ >
<input=
<s0ap:body use=*encoded”
namespace=* hitp:/fexample. com/Flightinfo®

encodingstyle=“http:/fschemas.xmlsoap.orgs soapsencodings ™/ =

<finput>
<output>
<soap:body use=*encoded”
narmespace=* http:/fexample. com/Flightinfo®

encodingstyle=“http:/fschemas.xmlsoap.orgs soapsencodings ™/ =

<foutput=
</operations
<operation name=“Checkln™>
<soap:operation style=*document”
snapaction=* http://example.com/ Checkin®™/ >
<input=
<soap:body use=*“literal®s >
<finputs
</operation>

<part name=“FlighthMum™ type=%“xsd:int"/>
<frmessage>
<message name=“GetFlightinfodutput™:

<part narme="Flightinfo™ type="xsd1:TypeFlizh
<fmessage>

<service name=“FlightService™ >

<port name=*FlightservicePaort™
binding=*tns: AirportservBinding™:>

<soap:address location=" http:/fexample.com/ flightinfo™/ =

P <message name=“Checkininput™>

. . — 2 — i T 2

TUR {fml;:spsaartellame Body™ element="xsd1:Ticket™/ > </ pnrt}
e ¢ <fservices




Case Study (Il

<txml version="1.0">

<definitions name="Flightservice"
targetMamespace="http://example.com/flightinfo. wsdl ™
xmlns:tns=*http://fexample.com/flightinfo wesdl”
xmlns:soap=http:/ fschemas.xmlzsoap.orgdwsdl fsoap
xmlnsssdi=*http:/ fexample.comiflightinfo.xsd”
xmlns=“http://schemas.xmlsoap.org/wsdl/ >

</definitionss

xmlns:tns=http:// example.com/ flightinfo.wsdl
xmins:soap=http:// schemas.xmlsoap.org/ wsdl/ soap
xmlns:xsd1=http:// example.com/ flightinfo.xsd
xmlns=http:// schemas.xmlsoap.org/ wsdl/

<<DEFINITION>>
FlightService

targetNamespace=
http://example.com/ flightinfo.wsdl




Case Study (Il
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<schema targetMamespace=http:/fexample.com/flightinfo.xsd
wrmlns=*http: £ onansa w3 orgd 200010/ XML chema ™
<element name=*TypeFlightinfo™=
<complexTypes
<all»
<element name="Gate” type="int"/>
<element name="5tate” type="string"/>
<fall=
</complexType:>
<felements
<elemesnt name="Ticket">
<complexType:s
<all=
<element name=*AirlineMames" type=“string”/>
<element name=*FlightMum” type="int"/>
<element name="“DepartureDate” type="“date™/>
<element name=*DeparturaeTima” type=“tims"/>
<fall>
</ complexType:>
<felemeant=
<fschemas
</typess

<<DEFINITION>>
Flight Service

targetNamespace=http:// example.com/ flightinfo.wsdl

[ 2

<
-
'
-

targetNamespace=http:// example.com/ flightinfo.xsd
xmlns=http://www.w3.0rg/ 2000/ 10/ XMLSchema

”
~~——— -7 <<Typefchema>>
Cd

I

<<ELEMENT>>| 1 <<ELEMENT>>
TypeFlightiInfo Ticket




Case Study (IV

<message name=“GetFlightinfolnput®=

<part name=*4irlineMName"” type="“xsd:string”/ >

<part name=“FlightMNum" type=“xsd:int™/=
</messages
<message name=“GetFlightinfoCutput™s

<part name=“Flightinfo” type="“xsd1:TypeFlightInfo®/ -
</message:s
<message name=*“Checklnlnput”>

<part name=“Body” element="xzd1:Ticket"/>
</message>

<<ELEMENT>>
<<DEFINITION>> TypeFlightInfo
Flight Info <<TypeShema>>

targetNamespace=
http:// example.com/ flightinfo.wsdl <<ELEMENT>>

Ticket
L d

<<MESSAGE>> <<MESSAGE>> <<MESSAGE>>
GetFlightInfolnput Get FlightInfoOutput Checklnlnpt

I ® ] ? ?

<<PART>> . <<PART>> . <<PART>> . <<PART>>
AirlineName FlightNum FlightInfo Body

Type = string Type =int

<<part_element>>

<<part_type>>




Case Study (V

</operations

</operations
<fportTypes

<portType name=*AirportservPortType”-
<operation name=*GetFlightinfo™s
<input message="“tns:GetFlightinfolnput™s =
<output message=“tns:GetFlightinfoOutput ™/ >

<operation name=“Checkln”>
<input message="*tns:Checklnlnput /=

<<DEFINITION>>
FlightInfo

targetNamespace=

http:// example.com/ flightinfo.wsdl

*

<<PORT TYPE>>
AirportServPort Type

N4

<<MESSAGE>>

GetFlightInfolnput

<<MESSAGE>>

GetFlightInfoOut put

<<MESSAGE>>

<<OPERATION>>
GetFlightinfo

<<OPERATION>>
Checkln

CheckInInpt

<<input>>

Fs
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<<out put>>

<<input>>




ase Study (VI

<binding name="AirportServBinding”
type=“tns: AirportServPortType -
<soap:binding transport=*http://schemas.xmlsoap.org/ soap/htip"/ »
<operation name=“GetFlightinfo™>
<soap:operation style=*rpc”
soaphction="http://example.com/Flightinfo™/ >
<input>
<soap:body use=“encoded”
namespace=" http:s/example.com/Flightinfo?
encodingstyle=*http:// schemas.xmlsoap.orgfsoap S encodings "/ »
</inputs
<outputs
<soap:body use=%encoded”
namespace=" http://fexample.com/Flightinfo®
encodingstyle=*http://schemas.xmlsoap.orgssoapfencodings ™/ »
</output>
</operation:
<operation name=“Checkln™>
<soapioperation style=“document”
soaphction=% http:/ fexample.comi Checkln”/ =
<input=
<soap:body use=%literal /=
</input>
</operations
</binding>

<<DEFINITION>>
FlightInfo

target Namespace=
http:// example.com/ flightinfo.wsdl

*

<<BINDING>> <<PORT TYPE>>

AirportServBinding Airport ServPort Type




Case Study (VII

<service name="“Flightservice™s

<port name=“FlightServicePort”
bBinding=*tns: AirportServBinding™-

<soap:address location=" http://example.com/flightinfo®/>

</ports
Zfseryices

Oy
(R

<<DEFINITION>>
Flight Service

targetNamespace=
http:// example.com/ flightinfo.wsdl

*

<<SERVICE>>
FlightService

T

<<PORT>>

<<BINDING>>
Airpot ServBinding

Flight ServicePort

Location=
http:// example.com/ flightinfo




— target Namespace=http:// example.com/ flightinfo.xsd
xmins:tns=http:// example.com/ flightinfo.wsdl xmins=http:// www.w3.org/ 2000/ 10/ XMLSchema
xmins:soap=http:/ / schemas.xmlsoap.org/ wsdl/ soap
xmins:xsd1=http:// example.com/ flightinfo.xsd /
xmlns=http:// schemas.xmlsoap.org/ wsdl/ /
<<SERVICE>> | 8 \ /I <<ELEMENT>> i
Flight Service \ , TypeRlightInfo =<part_type>>
<<DEFINITION>> /
Flight Service lo /
<<PORT>> 8.1 <<ELEMENT>> 2
Flight ServicePort targetNamespace= <<TypeShema>> Ticket
http:// example.com/ flightinfo.wsdl
Location=
http:// example.com/ flightinfo
? <<part |element >>
| | <<MESSAGE>> <<PART>> 5.1
<<BINDING> > 7 <<PORT TYPE>>| 6 Checkininpt Body
Airport ServBinding | AirportServPort Type
Q <<MESSAGE>> 4 <<PART>> 4.1
| | | <<output>> GetHightInfoQOutput FightInfo
<<OPERATION>> | 6.2 <<OPERATION>> | 6.1
Checkin GetRlightInfo
<<MESSAGE>> 3 <<PART>> 3.1
GetFlightInfolnput |‘ AirlineName
| <<input>> Type = string
<<input>>
<<PART>> 3.2
Flight Num
Type = Int
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Conclusions

e MIDAS: a methodological framework for WIS
development
UML as unique notation to model the whole system

: 1

An UML extension to Model Web Services

= The WSDL Metamodel
= Web Service: “FlightService”

= Graphical representation in extended UML




Future Works

e Automatic generation of services in
WSDL from a UML diagram

e Definition of new stereotypes (binding to
specific protocols such as SOAP, HTTP o
MIME)

e [ncorporate integration techniques in
MIDAS

e CASE Tool for semi-automatic generation
of WIS development
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