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This article explains the key role of Web Service Definition Language and XML in IBM

WebSphere Process Server and shows you how to use WebSphere Process Server to
leverage Web service technologies.
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Introduction

Web services is the de-facto standard for service integration. IBM® WebSphere®
Process Server, built to solve integration problems, leverages Web services based
technologies, including the extensive use of Web Service Definition Language (WSDL)
to define component interfaces and XML Schema Definition Language (XSD) to define
the structure of data flowing in and out of WebSphere Process Server.

A brief description of the sections included in this article follows:

e XML technology in WebSphere Process Server provides an overview of the
role of XML in WebSphere Process Server as it relates to interfaces and
interoperability.

e  Web services supported export development patterns describes the patterns by
which Service Components authored in WebSphere Integration Developer and
run on WebSphere Process Server can be accessed via a standard Web Services
binding.

e Web services supported import development patterns describes how you can
leverage off-the-shelf Web services in an overall integration solution.

e Known limitations of WebSphere Process Server and WebSphere Integration
Developer 6.0.0.0 are described, with known workarounds presented as well.

Once you've absorbed the information in this article, you will understand the key role of
WSDL and XML in WebSphere Process Server integration scenarios. You will also
understand how to leverage existing services as well as add to the set of "services" that
can be accessed by standards-based Web services clients.

Hello World example

To illustrate the concepts that we will introduce in this article, we start off by describing a
simple Hello World example.

In this example we have a single Service Component Architecture (SCA) module
containing a single component that is implemented in Java™, named HWComponent.
This component has one export that has a Web services binding, named
HWComponentExport. Here is the Assembly Diagram view (a WebSphere Integration
Developer editor) for this module:

Figure 1. Assembly diagram (a WebSphere Integration Developer editor) for HWModule
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Additionally, the HWComponent exposes an interface that is typed by WSDL and passes
data described by XSD. Here’s the Interface editor view (a WebSphere Integration
Developer editor) of this WSDL, named HelloWorld:

Figure 2. Interface editor (a WebSphere Integration Developer editor) showing HelloWorld interface
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Here’s the Business Object (BO) editor for the XSD, named HWMessage:
Figure 3. BO editor showing HWMessage BO
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Further details of this example will be discussed where appropriate within each section.

XML technology usage in WebSphere Process Server

WSDL and XSD are major players in Web services — building upon the foundations of
modeling provided by XML. WebSphere Process Server uses WSDL and XSD
internally. This section provides the details you need to use these technologies.

Future sections cover details on "exporting a Web services interface”" to a WebSphere
Process Server based service and "importing" and using traditional Web services.

WSDL

WSDL is used extensively across WebSphere Process Server as the preferred document
type to define interfaces that components expose. The Interface wizard creates interfaces
that are defined using WSDL conforming to the style and use of document/literal
wrapped, but can also consume other WSDL styles and use (for example,
document/literal, rpc/literal, and rpc/encoded).



Here is a schema source view of the HelloWorld interface (created by the Interface
wizard):

Listing 1. Source view of HellowWorld interface



<?¥ml wer=sion="1.0" encoding="UTF-5"2>
<yzdl:definitions xmlns:bonsl="http://HiModule,/ hu/data”
¥mlna:thes="http:/ /HiiModule/ hw/ int£/HelloWor 14"
¥mlng:wadl="http://achemas. xmlacap.org/ vadl,/ ™
¥mlns:xsd="http:/ vww. w3.org/ 20017/ EMLSchema™ name="HelloWorld™
targetNamespace="http:/ HiModule/ hw/ intf/HelloWor 1d"™ >
<wsdl:types:>
<uad: achema targetMamwespace="http://HMModule/ hw/ intf/ HellaoWor 14"
xmlns:honsl="http://HiModule/ hw/data™
¥mlns:thns="http://HiModule/ hw/int£/HelloWor 14"
wmlns:Ksd="http:/ wwy. w3 .org/ 2001/ XML3chema™
<uad:import namespace="http://HiModule/hu/data™
sachemalocation=".. /data/HiMezzage .. xad™ /=
<xsd:element name="sayHello':
<xsd:complexType>
<x=zd:zequence:
<x=sdielement nate="regql=g™ nillable="trues"
type="hons1:HiMeszage™ />
</ uad: sequencex
</ wad:complexTypes
</xsd:ielement>
<xsd:element name="savHelloResponse'":>
<xsd:complexType:>
<xsd:sequence>
wxsdielement nawe="isiuccesstul” nillable="trues®
type="xsd:boolean"™ />
<fxad:sequences
</ wadicomplexTypes
<fHadielement>
</ w=d: schemar
<fwadl:types>
<w=dl:ieszage hname="szayHelloRequestM=gt™>
<wadl:part element="tna:2ayHello™ name="sayHelloParametera™ />
</ wadl imessage
<wzsdl:nessage name="savHelloFesponseMsg':>
<yadl:part element="tns:sayHelloResponse™ name="sayHelloRezult™ />
</wsdl:inmessage:r
<wsdl:portType namwe="HelloWor ld™:-
<wsdl:operation name="sayHello"™:
<wsdl:input message="tns:sayHelloRecquestMsg™
name="sayHel loRegquest"™ />
<wsdl:output message="tns:sayHelloResponseMsg™
name="zayHelloResponse™ /=
</wadl:operation>
<fwadl:portType>
</wsdl:definitions>

Doc-literal wrapped style used for interfaces

The default style generated by the Interface wizard is doc-literal wrapped (DLW). This
style is aligned with the direction of WS-, as it tries to group together standards for Web
services interoperability.


http://www.ws-i.org/

Even though the Interface wizard generates only DLW interfaces, other styles of
interfaces are supported as well including: doc/literal, rpc/encoded, and rpc/literal. This
means that interfaces created with non-DLW styles will be honored when editing them
within the Interface editor.

If you are not familiar with the differences between these style and the pros and cons of
the different styles, here is a good article describing the differences and similarities
between the styles — Which style of WSDL should I use?

XSD

XSD is used extensively across WebSphere Process Server as the preferred document
type to define the data that components consume and return. This schema document is
generated using the BO wizard in WebSphere Integration Developer. The default
creation style of the BO wizard is to create one type per XSD file. This, however, does
not restrict the viewing of an XSD file with multiple types in the BO editor.

Here is a schema source view of the HWMessage BO (created by the BO wizard):

Listing 2. Source view of HWMessage BO

<?xml wersion="1.0" encoding="UTF-5":>
<uad:schema ¥mlhns:ixad="http:/ wvw. w3 .org/ 2001/ XML3chema"
targetilamespace="http://HiModule/ hw/daca™>
<HsdicomplexType name="HilMessage™>
<xzd:sequence>
<xsd:element mindoccurs="0" name="message" type="xsd:string"™ />
<xsd:ielement minQoccurs="0" nawe="sourceEmail”
type="xsd:string"™ />
</xad:sequencesr
</usd:complexTypes
</ xad: schemar

Service Data Object < BO

Data described by XSD is represented in memory by Service Data Objects (SDO). A
brief description of SDO is:

As defined on the Eclipse Modeling Framework page, “SDO is a framework that
simplifies and unifies data application development in a service-oriented architecture
(SOA). It supports and integrates XML and incorporates J2EE patterns and best
practices.”

SDO provides a standard API for manipulating data and the presents type mapping rules
from XML to Java, and vice versa.

WebSphere Process Server goes beyond what’s described in present SDO V1.0 and
presents additional functionality that is coming in SDO V2.0. This functionality is


http://www-106.ibm.com/developerworks/webservices/library/ws-whichwsdl/
http://www.eclipse.org/emf/
http://www.eclipse.org/emf/
ftp://www6.software.ibm.com/software/developer/library/j-commonj-sdowmt/Commonj-SDO-Specification-v1.0.pdf
ftp://www6.software.ibm.com/software/developer/library/j-commonj-sdowmt/Commonj-SDO-Specification-v2.0.pdf

presented in the BO Service operating on Business Objects (BO), which in essence are
SDOs.

Web services supported export development patterns

The following patterns are supported in WebSphere Process Server for exposing
components as Web services.

Top-down endpoint development

In this context, top-down endpoint development refers to the creation of a Web services
export to expose a component to the Web with the following assumptions:

- The binding and service information for the endpoint is kept separately (in
another generated WSDL) from the interface information (for example,
portType). This new WSDL will be generated at the root of your Module
project and will be named using the following naming convention:
[exportName] + ¢ * + [portTypeWSDLName] + [Http || Jms] + ©_Service’,
where Http or JMS refers to the protocol you chose your service to be exposed
(that is, SOAP/HTTP or SOAP/IMS, respectively).

- The address of the endpoint follows the following naming convention:
[moduleName] + ‘Web/sca/’ + [exportName].

- The style/use pattern for the endpoint is document/literal.

You create the binding WSDL after this dialog prompt (prompted during the creation of
the Web services export):

Figure 4. Binding File Generator dialog window
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Here’s the snippet for the binding WSDL of our Hello World example:



Listing 3. Source view for HWComponentExport_HelloWorldHttp_Service binding
WSDL file

<?xml wersion="1.0" encoding="UTF-5"2:
<wsdl:definitions name="HWComponentExport HelloWorldHttp Service™
targetMNamespace="http://Hilodule/ hw/intf/HelloWor ld/Binding™
¥mlns:soapenc="http://achemas. xmlsoap. org/ soap/ encoding/
xmlns:soap="http://schemas.xmlsoap.org/ wsdl/soaps ™
xmlns:Port O="http://Hilodule/hw/intf/HelloWorld"”
xmlns:wadl="http://schemas. xmlsoap.org/ wsdly "
xtnlns:this="http://HiModule/ hu/intf/HelloWorld/ Binding'™
xmlns="http://schemas.xmlaoap. org/ wadl/ "=
<wsdl:import nswespace="hoop://HiModule/hw/intf/HelloWor1d®
location="hw/inctf/HelloWorld. wsdl™ />
<wsdl:binding name="HIComponentExport HelloWorldHttpEinding"™
type="FPort O:HelloWorld'™:
<soap:binding style="document"
transport="http://schemas.xmlsoap.org/ so0ap,/ http™ />
<wsdl:operation name="sayHello™:
<so&apioperation S»
<wsdl:input natwe="sayHelloRegquest™:-
<zoap:body use="literal™ />
</wsdl:inputs>
<wsdl:output name="sayHelloResponse™:>
<zoap:body use="literal™ />
<fwadloutputs
</wadl:operation:
<fwadl:bhinding=
<wsdl:service name="HWComponentExport HelloWorldHeotpService™:
<wsdl:port neme="HiComponentExport HelloWorldHttpPort™
binding="this:HWComponentExport HelloWorldHttpBEinding™:>
<goap:address
location="http:// localhost : 2080/ HiModulelebh/ sca/ HIComponentExport™ /=
</wadl:pore>
<fwadlizervices
</wadl:idefinitions>

Existing endpoint development
In this context, existing endpoint development refers to either of the following situations:

1. Re-implementing an existing Web services endpoint with SCA
2. Exposing Web services with other supported styles, for example, rpc/encoded
and rpc/literal.

Both of these situations assume that an existing WSDL that contains the binding
information for the Web service will be reused. You can create this WSDL using any
other tools like the WSDL editor in Rational Application Developer

In this scenario, the prompt shown in the previous section for binding file generation
should be answered with No, and the user will need to Browse ... to this existing WSDL
file after creating the export to specify the binding information for the newly created
endpoint:



Figure S. Changing the binding for a Web services export
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Web services supported import development patterns

Reusing existing services exposed through the Web is a fundamental pattern in
WebSphere Process Server and involves the creation of a Web services import to

represent the imported Web service.

The following subsections provide details for the common patterns that customers will

see when importing Web services using SCA.

Importing Web Services SCA exports

SCA components exposed by a Web services export can be reused in another module like
any other ordinary, standard Web service. The only difference here is the tooling support
for SCA exports (drag-and-drop [DND] function for creation of a corresponding import)

through the use of the Business Integration view.



Figure 6. Business Integration view for HWModule
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The DND function is limited in WebSphere Process Server to just the creation of the
import and will not copy the required client files (that is, referenced WSDL and the XSD
files) that are required. You will need to copy these over manually to the project that
you’re dropping the export into.

For example, in the Hello World example, we have a Web services export named
HWComponentExport, which is dependent on the following files:

® HellWorldComponentExportl HelloWorldInterfaceHttp Service.wsdl
— WSDL file containing the endpoint information for the Web service export.

® hw\intf\HelloWorld.wsdl — WSDL file describing the interface for our
Web service, e.g. the portType definition.

® hw\data\HWMessage.xsd
— XSD file describing the BO used by our Web service.

Hint: If you took a look at the corresponding EJB staging project under
ejbModule/META-INF/wsdl, all the required files will be there. In our example it’s all
the files in the wsdl directory since we only have one Web services export in the
HWModule module.



Figure 7. Java view for client required XML files
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Important: These client dependent files will need to be copied to the project of the client
adhering to the directory structure of the files, that is, you need to copy
hw/data/HWMesssage.xsd to a directory named hw/data in the client’s project.

Importing other Web services

You can use WSDL-described services containing endpoint information to create a Web
service imports.

Below is a snippet of a WSDL file containing the Web services endpoint information for
a stock quote service:



Listing 4. Source view of StockQuote WSDL file

</ porcTypesr
<binding name="3ItockiDuotesZSoap" type="sl:ZStockQuotesl3oap™:>
<goap:binding transport="http://schewas. xmlsoap . oryg/ soap/ htop'
atyle="document”" />
<operation nawe="GetitockQuotesT:
<Soap:operation
soaphotion="http://awanandmokazhi.com/Getduotea™ style="document™ />
<input name="GetOuotesIn":
<zoap:body use="literal™ />
</ input:>
“O0utput name="GetQuotesout'>
<zoap:body use="literal™ /=
<foucput>
</operations
</hinding=
<gervice name="StockCuotes":>
<port name="ItockluotesSoap™ binding="s0:3tockQuotes3oap™=>
<zsoap:address
location="http://wvw.swvanandmokashi. com/HomePage, Teb3ervices/ StockQuotes .. asmx™ />
</ porer
</ servicex
</definitions>

Use the import from File System to import the WSDL file. After importing the WSDL
file, you should see (in the Business Integration view) an entry under Web Service Ports:

Important: You should NOT “import” the Java classes (for example, service interfaces)
from previous WSDL2Java since the type mappings in WebSphere Process Server
Version 6.0 uses SDO, whereas in the past (for example, WebSphere Business
Integration-Server Foundation 5.1.x) the mappings were to/from Java beans based on the
JAX-RPC specification.

Figure 8. Business Integration view showing a Web service port
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Now, you should be able to DND this StockQuotesSoap port onto the Assembly Diagram
to create a Web services import file.

WebSphere Process Server and WebSphere Integration
Developer limitations and restrictions

The set of restrictions and limitations below are assumed temporary for v6.0.0.0 unless
explicitly noted.



Limitation: Manipulation of types containing “anys” will be with
Java

WebSphere Integration Developer v6.0.0.0 will not support the manipulation of "any"
types (for example, soapenc:anyType), but will enable the flow and assignment (that is,
one can assign an element of type "any" to another variable of type "any") of these types.
If manipulation is needed, you need to do it via Java code that is, Java snippets, Java
custom maps, Java implementations, and so on.

Workaround
Use Java code to manipulate "any" types when needed using the following sample code:

Listing 5. Sample code from HowToSOAPArrayClient class in anySample.zip

A4 Invoke an operation that takes a soAapP array of strings
A4 A S0AP array s just a complex type containing an
A4 element named any with maxoccurs="unbounded"

L Create the input Datachject and get the sSDO sequence for

Lo the any element

Datachject arrayofstring = datarFactory.create(’http://soapinterop.org/”, "Arrayofstring”);
Seguence seqguence = arrayofstring. getsequencedany);

A4 Get the sDo property for the sample element that we want
A to use here to populate the sequence

S we have defined this element in an xso file, see

A4 sampleElements. xsd

pataohject sampleElements = dataFactory.createf"http:/sampleselements", "DocumentRoot');
Property property = sampleElements. getTypel().getProperty 'samplestringElement "7;

S8 oadd the elements to the seguance

seguence, add{property, "Hello');
seqguence, add{property, “world");

The entire code example can be found in the anySample.zip file.

Limitation: WebSphere Process Server components can only
reference components described by WSDL interfaces

WebSphere Process Server components such as Process and Mediation components, can
only reference (and wire to) other components that have WSDL interfaces. Components
that use Java to describe their interface (in v6.0.0.0 only Java implementations can do
this) cannot be wired from WebSphere Process Server components.

Workaround
Create a POJO that exposes a WSDL interface and calls out to the Java type component.

Limitation: Web service dependencies to artifacts in library
projects are not refreshed after an update

The user may be operating with inconsistent artifacts used in Web services
(export/import) scenarios if the Web services exposed WSDL depends on artifacts (for
example, XSDs and/or other WSDLs) that are located in library projects.



If you update or change the library artifacts after creating the Web service import/export,
the server will still be operating with the old artifacts. The server won't be in sync with
what's in the workspace until the next full build of the workspace.

Workaround

After changing a library artifact that is used by a Web service export/import, manually
execute a project => clean or project => build All action.

Limitation: Changing the name of a Web services export
requires binding regeneration

When you choose to create a Web services export for a component and choose Yes on the
Binding File Generation dialog, a default name is given to the export comprising the
name of the export’s target plus "Export".

Figure 9. Binding File Generator dialog window
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Do not change this name, because the J2EE artifacts will be inconsistent with the new
name you provide.



Figure 10 . Changing the name of an Export in the Assembly Diagram
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Workaround

If, however, there’s a requirement for you to change the Web service export name from
its default, then the workaround is to regenerate the Web services export after the name
change by right-clicking on the export (for example, HWComponentExport) and
choosing Replace Binding and click OK when you see the following dialog popup:

Figure 11 . Replace Binding dialog window prompt
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Restriction: Default WSDL generation pattern is doc-literal
Wrapped

Currently, the Interface wizard is restricted to producing only interfaces that are doc-
literal wrapped following the direction set forth by the WS-1 body. The Web services
export binding file generator also only generates to this pattern. WebSphere Integration
Developer and WebSphere Process Server promote the usage of doc-lit wrapped WSDL


http://www.ws-i.org/

files and thus, for v6.0.0.0 generate only doc-literal wrapped WSDL files. If you wish to
generate WSDL files that conform to other styles, (that is, doc/literal, rpc/encoded, and
rpc/literal) then you will need to use other tools to do this WSDL file creation.

Tip: Other useful editors from RAD are listed in the appendix under “Other Useful Tools
in WebSphere Integration Developer”

Limitation on types with no "targetNamespace” usage

Types that do not have a targetNamespace (that reside in library projects) will not be
resolved in the WebSphere Test Environment (WTE) if you use the default Run server
with resources within the workspace set property.

The use of no target namespaces is a pattern for type reuse and is expected to be a
common pattern that customers will want to use. The runtime supports this, but there is a
limitation in the WTE when using the default server setting of Run server with
resources with the workspace though.

Workaround

The workaround is to change the server’s setting to Run server with resources on
Server from Run server with resources with the workspace.



Figure 12 . Changing a setting using the Server Overview
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Limitation: WSDL binding section not honored in v6

Binding information specified in the WSDL file is not honored in v6.0.0.0. For example,
if you specified that a particular part be placed in the header of the SOAP envelope, then
this will not be honored.



Listing 6. Source view showing the binding section of the StockQuote WSDL

<operation name="cqueryviervice':
<goap:operation soaplction="gqueryiervice™
style="document™ />
<inpur:>
<soap:body
namespace="http://vuw. tempuri.oryg/ MyService™ parts="parameters"
use="literal™ />
<zoap: header message="tnsl:queryierviceioapIn®
namespace="http://vuw, tempuri.org/ My3ervice™ part="context"
use="literal"™ />
</ input>
<outputs
<soap:body
namespace="http://wuw. tenmpuri.org/ Mydervice™
parts="gquervy3erviceResult” use="literal™ />
<jfoutput>
<fault namwe="fault":>
<goap:fault name="fault"
namespace="http://vuw. tempuri.org/ MyService™ use="literal™ />
</ faultr
</operation>

Workaround

An iFix is available and will be available only for the scenario where the parts in the
input stanza are located in the same message definition meaning that the signature of the
operation contains the parts specified here (for example, explicit headers).

Conclusion

Web services and XML play a key role in SCA and WebSphere Process Server. This
article has outlined the ways in which WSDL and XML are observed and leveraged in
the externals for the creation of the various kinds of SCA services that make up the core
components of WebSphere Process Server. Also described is the role of Web services as
a way to export a service, defined and implemented using SCA, and the way in which
Web services, that already exist, are leveraged as part of an overall solution.

What wasn’t explained is that many of the internal files for SCA metadata are also
described via XML. Some of the SCA components implementation types are XML
described as well. WSDL and XML are central to the WebSphere Process Server and
key concepts to master as you begin to develop services and solutions on this platform.



Resources

e Java 2 Platform, Enterprise Edition (J2EE): http://java.sun.com/j2ee/

e [BM developerWorks Web services site:
http://www.ibm.com/developerworks/webservices/

e WS-I Basic Profile v1.0: http://www.ws-i.org/Profiles/BasicProfile-1.0-2004-
04-16.html

e SCA Homepage:
http://www.ibm.com/developerworks/library/specification/ws-sca/

e SDO Homepage: http://eclipse.org/emf/sdo.php

e XML Schemas: Best Practices:
http://www.xfront.com/BestPracticesHomepage.html

e WebSphere Process Server site: http://www-
306.ibm.com/software/integration/wps/

e  WebSphere Process Server Information Center:
http://publib.boulder.ibm.com/infocenter/dmndhelp/v6rxmx/index.jsp

e WebSphere Business Integration zone:
http://www.ibm.com/developerworks/websphere/zones/businessintegration/
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e Other company, product, and service names may be trademarks or service marks of
others.
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