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Preface

1. Purpose

The purpose of this document isto provide aguide for quickly getting up and running with the STAR
Web Services.

2. Scope

The STAR Web Services Quick-Start Guide contains a brief introduction to the STAR web services and
the development tools that can be used to create them, as well as some implementation examples. This
document is not intended to be a comprehensive design specification or development reference. Itisonly
intended to give the reader the information necessary to gain a basic understanding of the STAR web ser-
vices.

3. Audience

This document is intended for architects and web developers who are interested in implementing the
STAR web services for STAR BOD document exchange. The document was designed for developers
with existing knowledge of implementation practices of Web Services.

4. STAR Organization

The goal of the Standards for Technology in Automotive Retail (STAR) organization is to develop and
promote the use of voluntary information technology (IT) standards as a catalyst to fulfill the businessin-
formation needs of deal ers and manufacturers while reducing the time and effort previously required.

To accomplish thisgoal, STAR has developed a series of Specia Interest Groups (SIGs) to address spe-
cific points of interest in the retail automotive industry. These SIGs, comprised of voluntary participants
from member organizations, are chartered with:

1. Developing and maintaining standard messaging formats for dealer communications. STAR currently
supports two formats:

2. Establishing a common messaging architecture for transmitting standard message formats promoting
interoperability among retail system providers (RSPs) and original equipment manufacturers (OEMS)
throughout the retail automotive industry. The Architecture SIG produces a series of documents re-
ferred to as the Transport Package that includes:
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Chapter 1. Web Services
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1.1. Web Services Overview

The STAR Web Services transport was designed to provide a platform for secure and reliable delivery of
any type of content in a standardized manner. The chosen architecture neither precludes nor requires at-
tachments outside the body of the SOAP message for transportation of content. The chosen packaging
methodology iswell supported by all major Web Servicestoolkits and infrastructures and meets STAR's
transport requirements.

1.2. Web Services Benefits

1. Web services do not require the adoption of acommon platform, but adherence to the standard proto-
cols. These protocols can be adhered to on most platforms.

2. Web services are very versatile by design.

3. Web services provide for code re-use in which the same web service can be used for several different
clients.

4. Web services can incorporate failover functionality.

5. Web services provide easy integration with external data sources.
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2.1. Overview

A development framework can be defined as a set of patterns, definitions and guidelines that assist how
application development is performed. Many software development tool vendors provide devel opment
frameworks along with their products that include best practices for program design and sample code or
code generators that automatically create commonly used code fragments.

This section contains an overview of some of the most popular development frameworks for web ser-
vices. It can assist you in the selection of aframework for your STAR web services devel opment activi-
ties.

2.2. Microsoft .NET

The Microsoft .NET Framework is a software component that can be added to or isincluded with Mi-
crosoft Windows operating system. It provides alarge body of pre-coded solutions to common program
reguirements, and manages the execution of programs written specifically for the framework. The .NET
Framework is akey Microsoft offering, and is intended to be used by most new applications created for
the Windows platform. (wikipedia)

Thisisthefirst release of the NET Framework and is also part of the first release of Microsoft Visual
Studio .NET. The Microsoft .NET Framework is a software component that can be added to or isinclud-
ed with Microsoft Windows operating system. It provides alarge body of pre-coded solutions to common
program requirements, and manages the execution of programs written specifically for the framework.

The pre-coded solutions that form the framework's class library cover alarge range of programming
needs in areas including: user interface, data access, database connectivity, cryptography, web applica-
tion development, numeric algorithms, and network communications. The functions of the classlibrary
are used by programmers who combine them with their own code to produce applications.




Web Service Enhancements

2.2.1. Web Service Enhancements

Web Service Enhancements (WSE) isaVisua Studio.Net and .Net Framework add-on created by Mi-
crosoft to support .Net development teams in the development of web services implementing protocols
pertaining to WS-Specifications.

WSE version releases are triggered by changes in WS-Specifications and are independent of .Net Frame-
work releases. Thefirst two versions are compatible with .Net Framework 1.0/1.1 while the latest version
can be deployed with .Net Framework 2.0 and Visual Studio 2005.

WSE 3.0 supports specifications such WS-Security 1.0/1.1, WS-Trust, WS-Secure Conversation, WS-
Policy, WS-Addressing, WS-Reliable Messaging and MTOM, SOAP 1.1 and 1.2. It also includes capa-
bilities to host web service outside I1S including consol e applications, windows services and forms and
COM+ applications.

WSE Configuration Editor (WSE Settings 3.0 Tool) is agraphical user interface supported in Visua Stu-
dio 2005. It enables user to specify WSE settings such as security, routing, policy, token issuing, diagnos-
tics and messaging rather than editing configuration file directly.

2.3. Java

Javais an extremely prolific language and there are a number of web services frameworks to choose
from. Each framework fits a particular need for implementing web services. The wide variety of frame-
works is both an advantage and a disadvantage for those trying to choose what framework to use. The ad-
vantage is that the developer has alarge selection of frameworks and features from which to choose. The
disadvantage is that it can be difficult to determine which framework fits a project’s particular needs. This
section will briefly describe the most popular frameworks, and where one can find more detailed informa-
tion regarding each.

2.3.1. Java Web Services

The Java Web Services Developer's Pack (JWSDP) is aframework stack maintained at the Sun
Developer's Network (Sun). Its purpose is to provide the necessary tools and frameworks for implement-
ing secure and reliable web services using the javaruntime. The frameworks included are:

» JAX-WS— Implements the base Web Services specifications, such as, SOAP, WS- Basic Profile 1.1,
WS-| Attachments Profile 1.0, WS-I Simple SOAP Binding Profile 1.0, and WS-Addressing 1.0

» JAXB - Thisisadatabinding framework for XML. It creates Java class objects for reading and writ-
ing XML files.

o WSIT — Extends the JAX-WS framework, so that it web services created with JAX-WS can interoper-
ability with the Windows Communication Framework. It uses both JAXB and JAX-WS.

* JAXP— A standardized APl implemented by many XML parsers used for reading and writing XML
filesusing either SAX or W3C DOM.




Apache Axis 1.4

* XWSS- XML and Web Services Security is aframework for implementing the various WS-Security
specifications. Thisincludes SAML, X509a, and Username and Password.

Unlike the Apache Axis 2 framework which allows for plugging in your own data banding framework,
the Web Services Developer pack only directly supports the JAXB framework. It may be possible to get
the other frameworks to work with it but that is beyond the scope of this document.

2.3.2. Apache Axis 1.4

Apache Axis 1.4 is the redesign and re-implementation of the Apache SOAP framework. It iswidely
used and provides support for both awide variety of SOAP design patterns. Its sole goal isto implement
support for the World Wide Web Consortium's SOAP specification.  Itisstill widely used but isalso
limited in its support for more current Web Services specifications.

2.3.3. Apache Axis 2

Apache Axis 2 isaredesign of the Apache Axis 1.4 framework. It has been redesigned to allow a plug-in
architecture to support many of the new web services specifications. Apache Axis 2 also alowsyou to
choose and implement avariety of XML Data Binding frameworks instead of being locked into one par-
ticular framework. The following are some of the plug-ins that extend Apache Axis 2:

» Apache Sandesha2 — Implements the WS-ReliableM essaging specification.
» Apache Kandula2 — Implements the WS-Coordination specification.

» Apache Rampart — Implements the WS-Security specification including the WS-SecurityPolicy speci-
fication. Likethe XWSS framework, thisimplements support for XML Security, Username and Pass-
word, and XML Signature.

* WS- Addressing support is built into the Apache Axis 2.
» Apache WSS4J — Implements the OASIS Web Services Security Specification.

Apache Axis 2 iswhere the new development is heading at the Apache Foundation for web services.
Its plug-in architecture allows it to easily evolve and adapt to the changing web services specifications

(apache).

2.3.4. XML RPC

XML RPC was one of the first specifications implemented. Both Sun and Apache have implementations
of the specification, and XML RPC is supported on awide variety of platforms. However, even though
XML RPC isstill widely used, it is not recommended for STAR implementations as it doesn't have sup-
port for many of the security related features STAR Web Servicesrequire. The specification can be
found at the XML RPC homepage (xmlrpc).
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3.1. NET Tools

Thisisthefirst release of the NET Framework and is also part of the first release of Microsoft Visual
Studio .NET. The Microsoft .NET Framework is a software component that can be added to or isinclud-
ed with Microsoft Windows operating system. It provides alarge body of pre-coded solutions to common
program requirements, and manages the execution of programs written specifically for the framework.

The pre-coded solutions that form the framework's class library cover alarge range of programming
needs in areas including: user interface, data access, database connectivity, cryptography, web applica-
tion development, numeric algorithms, and network communications. The functions of the classlibrary
are used by programmers who combine them with their own code to produce applications.

Probably the most widely used Microsoft.Net tool isthe Microsoft Visual Studio.Net development soft-
ware (IDE). The IDE provides specific goal oriented project types and visual functionality, which allow
the devel oper to take full advantage of the .Net Framework. Example project typesinclude ASP.Net Web
Service, ASP.Net Web Application, and Windows Application. The ASP.Net Web Service project type
provides basic skeleton code of aweb service, so the developer need only fill in the details. The Win-
dows Application and ASP.Net Web Application project types provide graphical functionality for the de-
veloper to (for instance) set a“web reference” to aweb service, which automatically creates a proxy of
the target web service. This alows the developer to quickly write code to access and communicate with
the target web service.

3.2. Java Tools

In addition to the various frameworks for Java Web Service development, Java also has many devel op-
ment environments implementing these frameworks. These tools range from open source to commercial-
ly available tools. Each hasits advantages and disadvantages, the tool one chooses depends on many fac-
torsand in particular the environment in which one is targeting their web service implementation.

Eclipse — Web Tools Platfor m. The Eclipse Foundation's Web Tools Project includes awide variety

of added functionality for working with Web Servicesimplementations. It includes built in support for
working with Apache Axis 1.4 and Apache Axis 2 frameworks. It aso includes a basic set of tools for
working with XML, XSD, and WSDL files. In addition, it includes a Web Services Explorer for testing
and debugging Web Services either devel oped with the tool or hosted on another system.  The Eclipse
Web Tools Platform is afree set of plug-ins available from the eclipse website (eclipse). Additional
functionality such as UML, BPEL and other tools can be downloaded from the Eclipse website.




Cross-platform

Netbeans—Enterprise Pack. Netbeansis one of the first Java IDEs on the market is devel oped with
Sun Microsystems as an open source project. The Enterprise Pack add-in includes support for working
with the Java Web Services Developer's Pack. It also includes several base XML, XSD, and WSDL edit-
ing tools. It alsoincludes a BPEL designer and UML modeling tools.

Rational Software Architect. IBM has built Rational Software Architect on top of the Eclipse Plat-
form and it includes the Eclipse Web Tools Platform aswell. In addition, IBM has included tools specific
for working with its IBM Websphere application server, and UML Modeling tools.

Weblogic Workshop. BEA has migrated their Weblogic Worshop I DE to the Eclipse platform and the
Eclipse Web Tools Platform plug-ins. In addition, they have extended this base platform to include tools
for working with XML Beans, enhanced support for a variety of web services frameworks, and the BEA
Weblogic application server.

JBuilder 2007. J-Builder 2007 is CodeGear's, formerly Borland, Java IDE. It has been migrated to us-
ing the Eclipse Platform and Eclipse Web Tools Platform. It aso has extended the functionality by in-
cluding both an EJB and Web Services visual designer.

3.3. Cross-platform

XML Spy Professional. XML Spy™ 2007 by Altova supports development in awide variety of Web
services platforms including Microsoft .Net, J2EE, and Eclipse.

Stylus Studio.  Stylus Studio™ 2007 XML Enterprise Suite, Release 2 by DataDirect Technologies
utilizes an open Web service framework architecture that fully supports frameworks such as Microsoft
SOAP, Microsoft .Net and the open source Web service framework, Apache Axis.

Liquid XML DataBinder. Liquid XML Data Binder™ is a multi-platform data binding framework
for use with XML Schema. It will generate data objects for C#, VB.NET, JAVA, VB6, and C+. It sup-
ports both DTD and W3C XML Schemas. Source code is available for the libraries, allowing for recom-
piling the base application on almost any platform. Liquid XML Data Binder is a product of Liquid
Technologies.

10
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4.1. Overview

Most toolsets and integrated devel opment environments include some basic testing for the web services
that are developed. Typicaly thisincludes atool that can read an existing WSDL, and communicate to a
server that has aready been established. Other tools alow for the compl ete testing of aweb service from
both the server side and the client side. The tools that follow are only afew of the tools that are available
to users, and are afew that STAR members are using to develop and test their Web Services.

4.2. SOAPUI

SOAPUI isajavabased tool for testing and working with any type of Web Service. All that is need-
edisaWSDL file whether stored locally or remotely. The program will read the WSDL and generate
some mock code that can emulate a server or act asaclient. SOAPUI comesin two versions. An open
source version that is free, and provides most of the features one will need for testing Web Services. It al-
so comesin aProfessional version which extends the testing suite ability and provides some further ad-
vanced features for running test suites.

4.3. Oxygen XML

OxygenXML isafull featured XML Integrated Development Environment for working with awide va-
riety of XML related technologies. It includes a set of programs for working with and testing WSDL
files. The WSDL Analyzer alowsyou to use an existing WSDL as a client application, and test against
a Server instance. The basic soap envelope and payloads are generated, and available for editing. The
corresponding results received back from the service are available for editing and viewing later. Oxy-
genXML isacommercial application, but is available for a 30 day trial.

4.4. XML Spy Enterprise

XML Spy Enterprise Edition 2008 includes aWSDL Graphical Editor, aswell asa SOAP Client and
SOAP Debugger. The latter two allow for interactive debugging of the SOAP messages sent and re-
ceived from aweb service. It hasthe ability to step through the service, set break points, and set condi-
tional break points based on an XPATH expression.

11
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Examples

Chapter 5, .NET Examples
Chapter 6, Java Examples

Overview. This section will provide the reader with STAR web service implementation examples for
anumber of the development frameworks. The implementation examples have been contributed by the
STAR members that are currently implementing the web services. Currently there are only afew imple-
mentation examples available. As STAR receives examples for additional development frameworks, they
will be added to future releases of the STAR Web Services Quick-Start guide.

Obtainingthe STAR WSDLs. The STAR WSDL s can be found in the STAR Schema Repos-

itory. The zip file containing the latest released version of the repository can be downloaded from

the XML Schemas [http://www.starstandard.org/SIGXMLSTARS/ XML Schemas] area on the

STAR website. The zip file is named STARSchemaRepository RevXXX.zip, where XXX rep-

resents the current revision number. Milestone and Draft releases of the STAR Schema Repos-

itory can aso be downloaded from the STAR Portal Site [http://www.portal .starstandard.org].

They are located in the XML and DTS Workgroup [http://www.portal .starstandard.org/index.php?
option=com_docman& task=cat_view& gid=41& Itemid=54] section of the Documents repository on
the portal. The WSDL files are located in the "STAR\RevX . X . X\WSDL\Templates' subdirectory of the
repository zip file (where "X.X. X" represents the release revision number).
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5.1. Scope and Limitation

The scope of this section is the construction of a basic asp.net web service generated from the STAR WS-
DL. A windows client application will be created to simulate a user calling and receiving response from
the web service using the ProcessM essage web method.

Microsoft WSE related implementations of WS-Security and WS-Addressing and other STAR require-
ments and/or recommendations are not implemented in this guide.

5.2. Objectives

» Create an ASP.Net Web Service based on a class generated from the STAR WSDL.
» Create awindows form application that calls the web service.
 Client application will call the Web Service' s ProcessM essage function.

» Web service will return the payload to the client with a different ContentlD to simulate processing.

5.3. Prerequisites

A copy of the WSDL from the Star Schema Repository (SchemaVersion 4.2.4 is used for this exam-
ple).

Installation of Microsoft Visual Studio.Net 2003.

e Net Framework 1.1

7Zip or similar program able to handle zip files.

5.4. NET Walkthrough
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5.4.1. .NET Service

Procedure5.1. Generating Web Service Class code from STAR WSDL

1

2.

Retrieve WSDL from Star Schema Repository and extract the StarTransport_2005.wsdl file.

Figure5.1. WSDL Extract

File Edit Wiew Faworites Tools Help

b m v W= xf

: Add  Extract Test Copy  Mowve Delete Info
1;' |I'|:'l,STn':'-RSEhE!I'I'IEIREESDDSitI:lr':.-'ll,STn':'-RSEhE!I'I'IEIR.E!FII:ISitl:lr';.-'_RE!V‘l'Eq'.ZiFIII,STP-RII,RE!H-'q'.E.q"I,WSDLII,
Size Packed Size  Modified
20K 31236 =2003-05-01 10001

Open Visua Studio 2003 command prompt.

Figure5.2. Visual Studio 2003 Command Prompt

fi Microsoft Yisual Studio JMET 2003

llf] Microsoft Web Publishing @ Dotfuscator Community Edition

llfl Micrasoft WSE 2.0 § I5APIweb Debug Tool

3
3
3
llﬂ Microsoft WSE 3.0 4 ity MPC-ATL Trace Tool
i@ it 2.z ’ 9B oyt
llf] PDSA, Inc. eBooks » 5! Wisual C++ Error Lookup
llfl QuickTime 4 @ visual C++ Remote Debugger
[/ Radia Client »

Run wsdl.exe against the extracted WSDL file. By default WSDL generated codes are generated in
C# language. Y ou can optionally specify the target languageto ‘VB’ (Visual Basic) by using the/
language parameter. Make sure to execute this command where you have extracted the STAR WS-
DL.

wsdl startransport_2005.wsdl /language:VB

Procedure5.2. Creating the ASP.Net Web Service

1

Open up the Visual Studio .Net 2003 and create a new ASP.Net Web Service Project.

16
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Figure5.3. Create ASP.NET Web Service

New Project

Project Types: Templates:

£ visual Basic Projects
[ visual C# Praojects H
(3 visual J# Prajects Windows Class Library Wwindows

+-{11 Visual C++ Prajects Application Contral Library
[ Setup and Deployment: Projects

+-[_]] Other Projects -ﬂ [@ ﬁ
'7 =
(27 visual studio Solutions g

Smark Device  ASP.MET Web [ 5P, I'JET"I tn]
Application Application :

x)

& project For creating XML Web services bo use From other applications
Location: | http:/localhost MyFirstStarwebService j Browse. ..

Project will be created at hitp:fflocalhost/MyFirstStariwebService,

FMaore QK | Cancel | Help |

2.  Renamethe Servicel.asmx file to StarWebService.asmx.

Figure 5.4. Rename Servicel.asmx

DINER Ml S olution Explorer - MyFirstStariebService

—_| EE R 3 B
E Solution MyFirstStarw'ebService' (1 proje
= ﬁ MyFirstStarwebService
m +- [+3] References

"8] AssemblyInfo.vb
5] Global.asax
—_— SkarwebService. asme

@ "Web, config

FY

3. Copy contents of generated GenericWebService.vb to the code behind of your new web service
page.

4, Rename the Class name to StarWebService
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Figure5.5. Rename StarWebService

— = m— —mmmmm—mmmem = m— e s — - mm m—memm—p == - L=--

Fubli I 'was previously Public Class Genericlervice
Inherits 3ystew.Web.3ervices.Protocols. 3oapHttpClientProtocol

e m———

Set the URL in the class constructor to the actual URL of the web service.

Figure5.6. Set URL for Web Service

'cremarks/ >
Public Sub New()
MyEBase . .New ()

'Me.Url = "http://127.0.0.1:80858/ mockstarTransportPortTypes"™ 'this was the original
Me.Url = "http: localhost/MyFirstStariebhlervice. asmx/StarfebService.asmx™ 'this i=s your adjusted UEL
End Zub|

Add aWebMethod attribute for each of the STAR WebM ethods.

Figure5.7. Add Web Method to ProcessM essage

'<remarks/ >
Sostam ek Services. Protoools. SospHesderittribute ("payloadManifest”, Direction:=

System. Webh.Services. WebMechodAtcribuce ),
CYSLEm. Weh . seLvices. PLotocole. soaplocmnent lethodhttribute ("hetp: A/ www. starstanda
Tacge™, Redquestllamespace:="http://www.starstandards.orogfvebservices/2005/10/transport™

Fulhlic Sub ProcessMessage (ByRef pavload LAs Pavload)

Dim results(] Ls Chject = Me.Invoke ("ProcessMessage™, New Chject()] {pavyload})
payload = CType(resulcs(0), Payload)
End Zub

Figure5.8. Add Web Method to Pull Message

'cremarkss >
<aystem. Web, Services.Protocols. SoapHeaderActribute ("payvloadManifest™, Directio
| Gystem. Teb.3ervices. WehMechodhttribute () ,
SySLem. Neh. SeLvices. PLOLoco 18, soaplocument lethodAttribute ("http: //uyw. starsta
nr RequestMNamespace:="http://wuw.starstandards.org/webservices/ 2005/ 10/ transport™
1 Fublic Function PullMessage () As <3ystem.mnl.3erialization.ZnlElementittribute

Dim results() Az Obhject = Me,Invoke ("PullMessage™, New Chijectc(-11 {1)
Feturn CType(results(0), Payload)
- End Functioﬂ
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10.

Figure5.9. Add Web Method to Put M essage

<Zystewm. Web.Services.Protocols. SoapHeaderAttribute [ "payloadlanifest™) |

Syatem. Teh. Jervices. WebMethodiccribute (), _ |
. . . . odittribute ("http: /S ywy

Public Sub PutMessage (BEvyWal pavload As Payload)
Me. Invoke ("PutHMeszsage', New Object ()] {pavload!)

End Sub [Public Dim payload &s MyFirstStarwebServi

Replace the ProcessM essage function’s code with the following line;

Figure 5.10. Update Process M essage

'Cremarks; x
<avstem. Web.3ervices.Protocols. SoapHeaderittribute (™
Syvstem. Web.Services. WebMethodAttribute (),

Svstem. Web.3ervices.Protocols. Soaphocument Methoditt:
e, BequestlNamespace:="http://unw.starstandards.orgfw
Public 3ub ProcessMessage (EvEef pavload Lz Pavload)

|paylnad = CreateResponsePavyload(pavload) |
End ZSub

Insert the following function anywhere inside the class code.

Figure5.11. Add Playload Response

Public Function CreateResponsePayload|(BEyWal inputPayload A= Payload) Ls Payload
'Inside a code like this, the implementer should do the following:
'a] Parse the contents of the payload.
'h) Process the transactions to their backend as applicable.
'c) Respond by creating a response payload to be returned to caller.
inputPayload.content (0] .1id = Guid.NewGuid. ToString
Feturn inputPavload

End Function

Modify the ASMX fileto refence the StarWebService Class.

Figure5.12. Modify ASM X Web Service

act Browser | Start Page | SkarwebService,asmix.vb [Design]* | StarwebService,asmx.vb*  StarWebService.asmx* 4

<%¥@ WebService Language="vh" Codebehind="3tarWebService.asmx.vh" Class="NyFirstStarVebService. Ha-tai=d=1baisf "

Compile the code and run. Y ou should now have aweb service that has al three STAR Methods.
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Figure5.13. Deployed Web Service

2} StarWehService Web Service - Microsoft Internet Explorer, provided by American Honda Motor Co., Inc.

File Edit \iew Favorites Tools  Help — 4’
i Q S - [H [ n Pseach U Favorites £ LT i s
Address |ﬁj hitp:fflocalhost 494 1/ Staris i Service, asmx "| Go Liks > ¢ (@ Snaglt [
GOLngE | G hd | Go o 50 ﬁ + 9% Bookmarksw @ 1231 blocked A? Check » % Autolink - B @ Settings»

| StarWebService 1

The fallowing operations are suppaorted. Far a farmal definition, please review the Service Description.

e ProcessMessage

#» PullMessage

* PutMessage

This web service is using http: / /ftempuri.org/ as its default namespace.
Recommendation: Change the default namespace before the XML Web service is made public.
Each <ML Web service needs a unique narmespace in order for client applications to distinguish it from other services on the Web.

http:/ftempuri.org/ is available for XML Web services that are under developrent, but published XML web services should use a more
permanent namespace. >

< b4
&l & Trusted sites

5.4.2. .NET Client

In this section, we will be creating a windows form application that calls the Web Service's ProcessMes-
sage method.

Procedure5.3. Creating Web Service Client

1. Create a new windows application project.

Figure5.14. Create .NET Client

Add New Project rg|
Bo oo
Project Types: Templates: BE ne-
5 visual Basic Projects ~

Class Library Windows
Control Library

Smark Device  ASP.MET Wweb ASP.MET Web
Application Application Service

[ visual C# Projects

[23 visual 1# Projects
+-[Z3 Wisual C++ Projects

[Z Setup and Deployment Projects
+-[_7] Other Projects

A project For creating an application with a Windows user interface

Mame: | MyFirstwwsclisnt

Location: | ZriDakaivisual Skudio ProjectsyFirstwSClient j Browse, .,

Project will be created at C:\Datalvisual Studio Projecks\MyFirstWwSClient MyFirstW SClient,

(0] 4 | Cancel | Help |
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2. Create aWindows form that has the following layout:

Figure5.15. Create Windows Form

Input BOL
Output BOD
Diagnostic
Web Service LRL
|hllp..f‘fluca\huslfMyFustS tarw'ebservice/StatwebS ervice. asmy Call ProcessMessage

Add aweb reference to the star web service you' ve previously created.

Figure5.16. Add Web Reference

Add Web Reference

E3

Mavigate to a web service URL {asmx or wsdl) and click Add Reference to add all the available services found at that URL.

° Back ot

URL: |http:HlncalhnstJ‘MyFirstStarWebserwce,l’StarWebService.asmx

j - Go

A Web services found at this URL:
StarWebService

1 Service Found:

X X . - StarwebService
The following operations are supported, For a formal definition, please
review the Service Description,

» PutMessage
» PullMessage

Web reference name:
® ProcessMessage

My StarProxy

This web service is using http: f ftempuri.org/ as its default
namespace.

Recommendation: Change the default namespace before the XML
Web service is made public.

Each ®ML Web service needs a unique namespace in order far client
applications to distinguish it from other services on the Web,
http:/ftempuri.org/ is available for XML Web services that are under

Cancel
v
» Help

4. Create afunction that would process the request BOD.
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5.

Figureb5.17. Create Function Process Request

Public Function ProcessRequest ()
Dim host is New MyStarProxy.StarWebService
Dim imputDoc As New Xml.ZEmlDocument
inputDoc. Loadxml (txt InputEOD. Text)
Dim xmlBod As ¥ml.X¥mlElement = inputDoc.DocumsntElement

Dim content As MySterProxy.Content = New My3terProxy.Content
Dim inputGuid ks String = Guid.NewGuid.TeString

content.iny = xmlBod
content.id = inputGuid

Dim payload As MyStarProxy.Payload = Nev MyStarProxy.Payload
payload.content = New MyStarProxy.Content() {content}

Dim proxy s MyStarProxy.StarWebService = New MyStarProxy.StarlebService
proxy.Url = txclURL.Text

' et the Nenifest SOAP header

proxy.payloadianifest = New MyStarProxy.PayloadHanifest
proxy.payloadianifest.manifest = New NyStarProxy.Manifest() {New MyStarProxy.Manifest}
proxy.payloadianifest.manifest (0) .element = xmlBod.LocalName
proxy.payloadianifest.wanifest (0) . namespaceURI = xmlBod.NamespaceURT
proxy.payloadianifest.manifest (0) . contentID = inputGuid

proxy.Processiessage (payload)

! Read the return payload back to the client
Dim elementBod As ¥mlElement = DirectCast(payload.content(0).Any, XmlElement)

tXTOutputBOD. Text = elementBod.Outeriml [Class ZmiFlement
' Read the Input and Output ContentID

txtDimgs.Lines (D) = "Input BOD Content ID:" + inputGuid

txtDiags.Lines (1) = "Output EOD Content ID:" + payload.content (0).id

End Function

Recompile the Client Code.

Procedure 5.4. Running the Client and Web Service Code

1

2.

Run the windows application code and copy any STAR BOD examples from the Repository's exam-
ple folder to the Input BOD text box.

Figure 5.18. Copy sample BOD

Input BOL

<hcknowledgePartsOrder smine=""http: /fwww starstandards org/STAR™ wming:xsi="http: /s w3.0rg/ 2001 A<M LS chema-instance™ -~
wai:schemalocation="http: / fvaww starstandards. org/STAR
/STAR/Rev3 0.2/B0D0s/Standalone/AcknovwledgePartsOrder. xsd" revision="3.0.2" release="8.1-Lite"" environment="Production"
lang="en-US" bodverzion="4.0">
<Applicationdreas
<Senders
<Lagicalld» Sting</Logicalld>
<Companent> Strings /Componenty
<Task>Sting< /T ask>
<Referencel d>Sting< /Referenceld:
<Authorizationlds String< AAuthorizationl d>
<CreatorM ameCodes Sting</Creator ameCode>
<Sendertl ameCode: AF</Sender ameCodex
<SenderlJRI> http: A v, albova. camd ASenderilUR1>
<DealeMumber: Strings /D ealeM umber>
<StoreMumber: Sting< /5 toreMumber»
<AreaMumbersSting< freaMumbers v
I e e U P o et

Output BOD

Diagnostic

‘Wweb Service URL

|hllp'.fflﬂca\hnslfMyFustS tatwebservice/Starw'ebService. asms Call ProcessMessage

Click on the Submit button and examine the output BOD and Content I1Ds in the Diagnostic Textbox.
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Figure5.19. Client Results

Input BOL

<AcknowledgePartsOrder smine="http; /#vaww starstandards. org/STAR" smins:zsi="http: v w3.0rg /2001 /M LS chema-instance" -
wai:zchemalocation="http: /v, starstandards.org/S TAR
/STAR/Rev3 0.2/80Ds/Standalone/dcknowledgePartsOrder. xsd" revision="3.0.2" release="0.1-Lite" environment="Production"
lang="en-US" bodVersion="4.0"
<Applicationdrear
<Sendery
<Logicalld> Sting<Logicalld>
<Component? Stings AComponent>
<Task>Sking< /T azk>
<Referenceld>String< /Referencel d»
<Authorizationld: Sting</Authorization| d>
<CreatorM ameCodes Sting</Creator ameCode>
<Sendel ameCoder AF</Sender ameCode>
<SenderJRI > http: /A, albova.coms ASendeilURIL>
<DealeiMumbersStings /D ealerdumber:
<StareMumberSting< /S toreNumbers
<hreatlumbers Sting< JAreablumbers v
P ST S

Output BOD

<AcknowledgePartsOrder xmins="http: /fwasw. starstandards. org/STAR™ sming:xsi="http: /v w3.org/ 2001 M LS chema-instance” A
st schemal ocation="http: / /v, starstandards.org/S TAR /S TARRev3d 0.2/B0D s/5tandalone dck nowledgeP arts0rder. xsd"*
revision="3.0.2" release="8.1-Lite"" enwironment="Production" lang="en-U5" bodVersion="4.0"> «Applicationdreas <Sender> <Logicalld»
Strings /Logicalld: < Component Strings /Components < T ask> Sting< /T ask> <Referenceld: String< /Referencel d> <Authorizationl d> String

< Mduthonizationld> < Creatoi ameCode: Strings /CreatoM ameCode> < SendeiM ameCode> AF < /S enderM ameCode> <SenderlR |

hittp:d Awen. altova. come /S enderl R < Dealeddumbers Stings /DealeMumber: < S toreMumbers S ting< /5 toreM umber> < AreaM umber: String
</dreaMumbers<DealerCountys US < /D ealerCountrys < Languages enUS < /Languages < DeliverPendingtailnd: 0</DeliverPendingt aillnd> B
#Passmannch Chrines /D s serds 2 Cuebariarsinns G binns 201 sbarf arsinms  Darhil o Chrinas Dbl | e stioe d Shinns A aesbioslds
Diagnostic

Web Service LRL

|hllp..f‘fluca\huslfMyFustS tarw'ebservice/StatwebS ervice. asmy Call ProcessMessage
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6.1. JAX-WS 2.x

This example uses Sun’s JAX-WS implementation to create a Web Service and client. The JAX-WSim-
plementation is part of the Metro Web Service framework, a subset of Sun’s Project GlassFish and a con-
tinuation of the work Sun packaged as the Java Web Services Developer Pack (JWSDP). The homepage
for Metro is https://metro.dev.java.net/ . The target runtime for the service is the Apache Tomcat Server.
The client will be a standalone application.

This example was created using the JDK 5.0 Update 14, JAX-WS 2.1.2, and Tomcat 5.5. While some
of the screen shotswill show Eclipse 3.3, Eclipseis not required for this example. Eclipse was primarily
used to give avisual representation of the WAR, but it was used in some instances for source editing.

6.1.1. Prerequisites

1. JAX-WS can be downloaded from the JAX-WS homepage at https.//jax-ws.dev.java.net/

2. Since our target runtime is Tomcat, refer to the Tomcat homepage ( http://tomcat.apache.org/ ) for
download and installation instructions.

3. Both service and client will be generated using the wsimport tool included with JAX-WS. This tool

can be found in <JAX-WS Install Directory>\jaxws-ri\bin\wsimport.bat. A document describing the
tool isavailable at <JAX-WS Install Directory>\jaxws-ri\docs\wsimport.html.

6.1.2. JAX-WS Walkthrough

Procedure 6.1. Add Address Information to the WSDL

1. If the WSDL wasretrieved from STAR repository, the service information in the WSDL isin-
complete. It must be changed to reflect your Web Service implementation. An unmodified WS-
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JAX-WS Walkthrough

DL will have an XML comment beginning with “Note to implementors...” along with an ex-
ample of what the address information should ook like. The example below is based off of the
ProcessRetail DeliveryReporting.wsdl in Rev5.2.1. Assuming you are running alocal instance of
Tomcat, with 8080 as your HTTP port, the service information will look like the following:

Example 6.1. Sample Service

<wsdl:service name="ProcessRetail DeliveryReportingWebService">
<wsdl:port name="ProcessRetail DeliveryReportingStar Transport” binding="starbindings:starTransport">
<soap:address location="http://| ocal host:8080/StarQui ck StartService/Star Transport/"/>
</wsdl:port>
</wsdl:service>

Once the WSDL has been edited with the address information, it can be used by wsimport to pro-
duce source for the service and client, as well as classes for JAXB marshalling and unmarshalling.

At awindows command prompt, move to the <JAX-WS Install Directory>\jaxws-ri\bin directory.
Execute the wsimport script. Be sure to set the output location for the source (-s) since the default
behavior is to produce compiled code. Thislocation must already exist since the script will not cre-
ate the directory for you. It will give an error, “directory not found...” if the directory does not exist.
Also, if you run into memory errors, edit the wsimport.bat script to increase the Java heap size. For
this example the initial and maximum values were increased to 512MB, so the launch section of the
wsimport.bat script looked like this (edited section in bold):

%JAVAY% %WSIMPORT_OPTS% -Xms512M -Xmx512M -jar "%JAXWS_HOME%\lib\jaxws-toolsjar" %*

Example 6.2. Example WSImport command

wsimport -d classes -s src -verbose C:\JAX-WS\jaxws-ri\bin\STAR\Rev5.1.2\WSDL \ProcessRetail DeliveryReporting.wsdl > results.txt

Import the generated source into a WAR, adding the necessary jar files from <JAX-WS Ingtall Di-
rectory>\jaxws-ri\lib
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Figure 6.1. Import Source

= "'r‘,J- StarQuickatartIervice JARWS
== sre
+- £ icom. xFront, unitsofmeasure
1 org.nmma.codelists
EE‘ org.openapplications, oagis, 93
4 org.openapplications.oagis._9.codelists
EE‘ org.openapplications, oagis, _9,currencycor

EE‘ org.openapplications. oagis. _9.ianamimerme

EE‘ org.openapplications. oagis.,_9.languageco

3 org.openapplications.oagis. _9.unitcode, ¢

3 org.openapplications.oagis. _9.unqualified:

4 org.starstandard.star. 5

4 org.starstandard. star, 5. codelists

4 org.starstandard.star, 5. qualifieddatatyp

3 org.starstandards.webservices, 2005, 10
+- 4 org.starstandards.webservices, 2005, 10

+-B2, JRE Swstem Library [jdk1.5.0_14]

1B, Apache Tomcat v5.5 [Apache Tomcat v5.5]

=B, \Web App Libraries

|| FastInfoset.jar

| activation.jar

) http.jar

[ jaxb-api.jar

[ jaxb-impl.jar

o [ = I O R Y O o O O = O O

+

5--E--E-E

Create the Web Service implementation class. This class can implement the StarTransportPortTypes
interface that was created by wsimport. It is not required that it implement the interface, though it
may help if using an IDE since the IDE can generate the inherited abstract methods. For this exam-
ple, | called my class ProcessRetail DeliveryReportingWebServicelmpl. Once this classis created,
add an annotation above the class declaration to refer to the endpointinterface:

@javax.jws.WebService (endpointl nterface="org.starstandards.webservices._2005._10.transport.bindings.StarTransportPortTypes")

For now, only add print statements to the implementation class so you can tell when you have called
the method viathe client that we will soon create. Below is how your ProcessRetail DeliverWebSer-
vicelmpl class should currently look:
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package org.starstandards.webservices._2005._10.transport.bindings;

import org.starstandards.webservices._2005._10.transport.AcknowledgeRetail DeliveryReportingPayl oad;
import org.starstandards.webservices._2005._10.transport.ProcessRetail DeliveryReportingPayload;

@javax.jws.WebService (endpointl nterface="org.starstandards.webservices._2005._10.transport.bindings.StarTransportPortTypes")
public class ProcessRetail DeliveryReportingWebServicel mpl implements
StarTransportPortTypes {

public AcknowledgeRetail DeliveryReportingPayload processM essage(
ProcessRetail DeliveryReportingPayload payload) {
System.out.printin("Called processMessage");
return null;

}

@SuppressWarnings("unchecked")
public AcknowledgeRetail DeliveryReportingPayload pull M essage()
{

System.out.printin("Called pullMessage!");

return null;

}

public void putM essage(ProcessRetail DeliveryReportingPayload payload) {
System.out.printin("Called putMessage");
}

Before our service is complete, we need to configure the application so that a Web Service call will be
routed to the implementation class we just created. Thisis done by editing the web.xml and creating a
JAX-WS configuration file, sun-jaxws.xml.

Three items need to be added to the web.xml:

1. A listener reference to the JAX-WS WSServletContextL istener

2. A servlet reference to the JAX-WS WSServlet serviet

3. A servlet-mapping reference for the above servlet

For this example, here are those following items:

<listener>
<listener-class>com.sun.xml.ws.transport.http.servlet. WSServl etContextL istener</listener-class>

</listener>

<servlet>
<servlet-name>Star TransportPort</servlet-name>
<servlet-class>com.sun.xml.ws.transport.http.servlet. WSServl et</servl et-class>
<load-on-startup>1</load-on-startup>

</servlet>

<servlet-mapping>
<servlet-name>Star TransportPort</servlet-name>
<url-pattern>/StarTransport</url-pattern>

</servlet-mapping>

Procedure 6.2. Create the sun-jaxws.xml

1. Now it’'stimeto create the sun-jaxws.xml. Thisfile resides in the same location as the web.xml, the
WEB-INF folder. Below isthe content of the file for this example:
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Example 6.3. sun-jaxws.xml

<?2xml version="1.0" encoding="UTF-8"?>

<endpoints xmlns="http://java.sun.com/xml/ns/jax-ws/ri/runtime" version="2.0">
<endpoint

name="starTransportPortTypes"
interface="org.starstandards.webservices._2005._10.transport.bindings.StarTransportPortTypes"

implementation="org.starstandards.webservices._2005._10.transport.bindings.ProcessRetail DeliveryReportingWebServicel mpl”
url-pattern="/StarTransport"
>

</endpoints>

Note

Note that the endpoint name is the same as the name that you see on the Java annotation
from the StarTransportPortTypes class. Also, the interface and implementation classes
are provided. The url-pattern provided must match what is in the web.xml file.

2.  Theserviceisnow ready to deploy. Deploy the WAR to Tomcat or the application server you are
working with. Y ou can confirm installation by accessing the service’'s URL. For this example, the
service can be accessed at http://localhost: 8080/ StarQuickStartServiceJAXWS/Star Transport  [http://

local host: 8080/ StarQuickStartServiceJAXWS/Star Transport] in a browser. The following should be
returned:

Figure6.2. JAX-WS Deploy Endpoint

Web Services

Endpoint Information

Service {http-//bindings transport _10 _20035 webservices starstandards org/} | Address:
Name: ProcessRetailDeliveryReportingWebServicelmplService WSDL
Port  {htip//bindings transport._10._2005 webservices starstandards org/}
Name: ProcessRetailDelivervReportingWebServicelmplPort

http+/locathost-B080/StarQuickStartServiceJAXWS/Star Transport
http:/localhost-8080/StarQuickStartService JAXWS/StarTransport 7wsdl

I‘I“PIH“E"“‘“““ org starstandards webservices._2005._10 transport bindings ProcessRetaiDeliveryReportingW
class:

Procedure 6.3. Create JAX-WS Client

Now it istime to create the client. Since the client uses the same source files generated by wsim-
port that were used for the service, the only item to create is a new class and method that will use
the generated code to call the service. Below is an example of atest client that calls the PullMessage
method. Since thereis currently no implementation code in our service, we will at least see the print
statement (“Called pullMessage”) from the service printed to the standard output of the application

server. Until implementation code is added to the service to return avalid response, this client will
throw an exception.
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package org.star.quickstart.client;

import org.openapplications.oagis._9.unqualifieddatatypes._1.IdentifierType;

import org.starstandard.star._5.AcknowledgeRetail DeliveryReportingType;

import org.starstandard.star._5.ApplicationAreaType;

import org.starstandards.webservices._2005._10.transport.AcknowledgeRetail DeliveryReportingContent;

import org.starstandards.webservices._2005._10.transport.AcknowledgeRetail DeliveryReportingPayl oad;

import org.starstandards.webservices._2005._10.transport.bindings.ProcessRetail DeliveryReportingWebService;
import org.starstandards.webservices._2005._10.transport.bindings.Star TransportPort Types;

public class TestClient {

public static void main(String[] args)

{
ProcessRetail DeliveryReportingWebService stub = new ProcessRetail DeliveryReportingWebService();
StarTransportPortTypes port = stub.getProcessRetail DeliveryReportingStar Transport();

((javax.xml.ws.BindingProvider)port).getRequestContext()
.put(javax.xml.ws.BindingProvider. ENDPOINT_ADDRESS PROPERTY,
"http://local host:8080/StarQuick StartServiceJAX WS/StarTransport");

AcknowledgeRetail DeliveryReportingPayload payload = port.pull M essage();
AcknowledgeRetail DeliveryReportingContent content = payl oad.getContent().get(0);
AcknowledgeRetail DeliveryReportingType bod = content.getAcknowledgeRetail DeliveryReporting();
ApplicationAreaType applicationArea = bod.getA pplicationArea();
IdentifierType BODID = applicationArea.getBODID();
System.out.printin("BODID returned: " + BODID.getValue());

Once you have created the TestClient class, execute the main method and verify that “ pullM essage”

has been written to the application server logs by the service.

Now that we have verified that the client can communicate to the service, we can add some JAXB
unmarshalling code to service to simulate producing avalid response. Similarly, we can add mar-
shalling code to the client to print out the AcknowledgeRetail DeliveryReporting BOD returned from

the service.

Below is the code added to the pull M essage method of the service implementation class. In this ex-
ample, the BOD is being read straight from the “examples’ directory of a STAR repository. Using
the JAXB unmarshaller, the xml data from thefile is placed into the Java objects reference by the

AcknowledgeRetail DeliveryReportingType class.
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@SuppressWarnings("unchecked")
public AcknowledgeRetail DeliveryReportingPayload pul|M essage()

{
System.out.printin("Called pullMessage!");

AcknowledgeRetail DeliveryReportingPayload response = new AcknowledgeRetail DeliveryReportingPayl oad();
AcknowledgeRetail DeliveryReportingContent content = new AcknowledgeRetail DeliveryReportingContent();

try
{

JAXBContext jaxbContext = JAXBContext.newl nstance(" org.starstandard.star._5");

Unmarshaller unmarshaller = jaxbContext.createUnmarshaller();
JAXBEIlement<AcknowledgeRetail DeliveryReportingType> bod =
(JAXBElement<AcknowledgeRetail DeliveryReportingType>) unmarshaller

.unmarshal (new File(" C:\\jaxws-ri\\bin\STAR\\Rev5.2.1\\BOD Exampl es\\A cknowl edgeRetail DeliveryReporting.xml™));

content.setA cknowledgeRetail DeliveryReporting(bod.getValue());

catch(Exception €)

e.printStackTrace();
}

response.getContent().add(content);

return response;

Before adding the marshalling code to the client, deploy the service again with the updated imple-
mentation code from above. Invoke the service with the TestClient created earlier. If successful, the
BOD Id will be printed.

Below isthe code added to the TestClient to take the results from the PullMessage call and print the
resulting XML to the standard output stream. The JAXB marshaller is used to get the XML content
from the Java object.
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package org.star.quickstart.client;
import java.io.StringWriter;

import javax.xml.bind.JAXBContext;
import javax.xml.bind.JAX BElement;
import javax.xml.bind.Marshaller;

import org.starstandard.star._5.AcknowledgeRetail DeliveryReportingType;

import org.starstandards.webservices._2005._10.transport.AcknowledgeRetail DeliveryReportingContent;

import org.starstandards.webservices._2005._10.transport.AcknowledgeRetail DeliveryReportingPayl oad;

import org.starstandards.webservices._2005._10.transport.bindings.ProcessRetail DeliveryReportingWebService;
import org.starstandards.webservices._2005._10.transport.bindings.Star TransportPort Types;

public class TestClient {

public static void main(String[] args)

{
ProcessRetail DeliveryReportingWebService stub = new ProcessRetail DeliveryReportingWebService();
StarTransportPortTypes port = stub.getProcessRetail DeliveryReportingStar Transport();

((javax.xml.ws.BindingProvider)port).getRequestContext()

.put(javax.xml.ws.BindingProvider. ENDPOINT_ADDRESS PROPERTY,
"http://local host:8080/StarQuick StartServiceJAX WS/Star Transport™);
AcknowledgeRetail DeliveryReportingPayload payload = port.pullMessage();
AcknowledgeRetail DeliveryReportingContent content = payload.getContent().get(0);
AcknowledgeRetail DeliveryReportingType bod = content.getAcknowledgeRetail DeliveryReporting();

try

{
JAXBContext jaxbContext = JAXBContext.newl nstance("org.starstandard.star._5");
Marshaller marshaller = jaxbContext.createMarshaller();

JAXBElement<AcknowledgeRetail DeliveryReportingType> processRetail DeliveryReportingElement =
(new org.starstandard.star._5.0bjectFactory()).createAcknowl edgeRetail DeliveryReporting(bod);

marshaller.setProperty(Marshaller. JAXB_FORMATTED_OUTPUT, Boolean.TRUE);

StringWriter writer = new StringWriter();

marshaller.marshal ( processRetail DeliveryReportingElement, writer );

String xmlStr = writer.toString();

System.out.printin(xmlStr);
}
catch(Exception €)

e.printStackTrace();
}

5. After adding this code to the TestClient class, run the main method again. Now the entire Acknowl-
edgeRetail DeliveryReporting BOD will be printed.

6.2. Apache Axis 2

In this example we will use the Apache Axis2 framework to generate a simple Web Service and client.
The homepage for Axis2 is http://ws.apache.org/axis2/ . The target runtime for the service isthe Apache
Tomcat server. The client will be a standal one application.

This example was created using the JDK 5.0 Update 14, Apache Ant 1.6.5, Apache Axis2 release 1.3, and
Tomcat 5.5.
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6.2.1. Prerequisites

Prerequisites: Follow the instructions on downloading and installing the Axis2 binary distribu-
tion ( http://ws.apache.org/axis2/1_3/installationguide.html#standalonel [http://ws.apache.org/ax-
is2/1 3/installationguide.html#standalonel] ).

Since our target runtime is Tomcat, refer to the Tomcat homepage ( http://tomcat.apache.org/ ) for
download and installation instructions. Once Tomcat isinstalled, follow the instructionsto install Ax-
is2 ( http://ws.apache.org/axis2/1_3/installationguide.html#servlet_container [http://ws.apache.org/ax-
is2/1_3/installationguide.html#serviet_container] ).

Both service and client will be generated using the “WSDL 2Java’ script included with the Axis2 binary
distribution. This script takes a WSDL file as input and generates the appropriate Java classes as output.
The “Axis2 Reference Guide” ( http://ws.apache.org/axis2/1_3/reference.html ) lists the parameters for
the script and shows example usage.

6.2.2. Apache Axis 2 Walkthrough

6.2.2.1. Axis 2 Service

Procedure 6.4. Axis 2 Service

1

If the WSDL was retrieved from the “ STAR Web Services Specifications’ document, it ismissing a
crucial section in order for the script to properly generate the code. Thisis the service section, which
contains information specific to your Web Service implementation, including the address of the Web
Service. Assuming you will be running alocal instance of Tomcat for this example, the following in-
formation can be added to the STAR WSDL.:

<wsdl:service name="StarQuickStartServiceAxis2">
<wsdl:port name="StarTransport" binding="starbindings:starTransport">
<soap:address |ocation="http://local host:8080/StarQui ck StartServiceAxis2/Star Transport" />
</wsdl:port>
</wsdl:service>

Generating server code: Using the af orementioned WSDL 2Java script, generate the Java code for the
service. At awindows command prompt, move to the bin directory of your Axis2 installation. Ex-
ecute the WSDL 2Java script with the -uri option to specify the location of the STAR WSDL, the -

ss and -sd options to generate the server code and service descriptor, and the -0 option to specify the
output location. By default the script generates client code. Thisiswhy the options are needed for
the service artifacts.

Figure 6.3. Axis 2 Generate Service

C:saxiz2—1  3sbiniwsdl2java.bat —uri C:\axisZ—i.3\hin\3THR\ReuE.2.1\HEDL\STHRTPan‘
cport2@@5 .wsdl —s5 —=sd —o SStarQuickStartServicefAxis2
Using AXIS2_HOME: Ciwaxis2—-1.3

Uz ing JAUA_HOME: Cingjdkli.S.@_14
C:nwaxis2—1.3%bin>
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The script will create a src folder for the source code, aresources folder for the servicesxml and a
generated wsdl, and an ant build script. These are all the files needed for a simple service implemen-
tation. Note that the generated wsdl isidentical to the one specified as input to the script, though for-
matting changes have been made.

3.  Modify Service Skeleton with Implementation Code: One of the Java classes generated by
WSDL 2Javaisa*“skeleton” for the code you will eventually implement to handle Web Service
cals. If you modified the WSDL with the service information from above, this class will be named
“ StarQuickStartServiceAxis2Skeleton.” Add code to this class to indicate the service is being in-
voked. If you do not modify this class, the methods will throw an UnsupportedOperationException
when called since thisis what has been generated by default.

Figure 6.4. Axis2 Modify Skelton

public org.starstandards. www.webservices._2005. _10.transport. PUtMessageResponse PutMessager
org.starstandards. www.webservices. _2005._10.transport.PutMessace putMessage)

System.out. printng"PutMessage has heen inwvoked");
return null;

i

4. Generate Axis Archive (*.aar) for the Web Service

Once the skeleton class has been modified, the Web Service isready to be packaged as an Axis
Archive. Using the ant build file generated by WSDL 2Java, execute the “jar.server” target.

Figure6.5. Axis2 Generate AAR

Cowaxis2—1  3vbhinsStarQuickEtartferviceAxiz2 >ant jar.server

Buildfile: build.xml

Once the script is complete, StarQuickStartServiceAxis2.aar will be in the build/lib folder.

Procedure 6.5. Deploy Web Service to Tomcat

1. Theserviceisready to be deployed to the application server using the Axis2 Web application you
installed as a part of the prerequisites. If you are using defaults, this application can be accessed at
http://localhost:8080/axis2/ . The page will look similar to the screenshot below.
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Figure 6.6. Axis 2 Deploy Service

Welcome!

Welcome to the new generation of Axis. If you can see this page you have successfully deployed the Axis2 Web Application. He
validate link.

s Services

View the list of all the available services deployed in this server.
« \alidate

Check the system to see whether all the required libraries are in place and view the system information.
« Administration

Console for administering this Axis2 installation.

Click on the “ Administration” link. When prompted to login, the initial username/password is ad-
min/axis2. Refer to the “ Apache Axis2 Web Administrator’'s Guide” (http://ws.apache.org/ax-
is2/1_3/webadminguide.html) for instructions on how to change the default login as well as other in-
formation regarding the application. Below is a screenshot of the administration console.

Figure6.7. Axis2 Admin Page

Tools

Upload Semwice
System Components Welcome to AxisZ2 Web Admin Module !!

Available Services
Available Service Groups You are now logged into the Axis2 administration console from inside the console you will be able
Available Modules

Globally Engaged Modules + to check on the health of your Axis2 deployment.
Available Phases + to change any parameters at run time.

Execution Chains + to upload new services into Axis2 [Service hot-deployment].
Global Chains

Operation Specific Chains
Engage Module
For all Senices

For a Senice Group
For a Senice

Usethe “ Available Services’ link to check the deployment of the Web Service. Y ou should see the
“ StarQuickStartServiceAxis2” listed:
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Figure 6.8. Axis 2 Available Services

StarQuickStartServiceAxis2

Service EPR - http:/localhost:8080/axis2/services/StarQuickStart SenviceAxis2

Service Description : Note: That if implementing the STAR Tran
payload. Then the correct namespace for the STAR § BODs nee
namespace of http:/iwww.starstandard.org/STARI/S. It should al
well. This namespace is http:/lwww.openapplications.org/oagis

Service Status - Active
Engaged modules for the service

+ addressing - Disengage

Available operations

+ PullMessage
Engaged Modules for the Operation
o addressing :: Disengage
+ ProcesshMessage
Engaged Modules for the Operation
o addressing :: Disengage
+ PutMessage
Engaged Modules for the Operation
o addressing - Disengage

6.2.2.2. Axis 2 Client

Procedure 6.6. Generating Client Code

Using the WSDL 2Java script again, generate the Java code for the client. Follow the same steps used
to generate the service, but exclude the -ss and -sd options that were used to generate the service-spe-
cific code. Y ou can also change the output location in order to separate your service and client code.

Figure 6.9. Axis 2 Generate Client Code

C:vwaxisz2—1.3%bin>wsdl2java.bat —uri Cisaxiz2—1.3%bin~S8TAR~Rev5.2  1~WSDL~STARTran
cport2B085 . usdl —o .“StarQuickBtartClientAxis2
llzing AXIS2_HOME: Cinvaxis2-1.3

Using JAUVA_HOME: GC:njdki.5.8_14
C:waxis2—1 . 3xbink_

Procedure 6.7. Calling the Web Service

1

Use Generated Stub to call Web Service.

The output of WSDL 2Java generating a client will be a* Stub” class that will be used to call the Web
Service. For this example, we will use the Stub class to transmit a ProcessPartsOrder BOD viaa
PutMessage call. Below is an example of a main method using the StarQuickStartServiceAxis2Stub
generated by WSDL 2Java. This code reads the BOD from afile.
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package org.star.quickstart.client;

import java.io.*;

import javax.xml.stream.*;

import org.apache.axiom.om.*;

import org.apache.axiom.om.impl.builder.*;

import org.apache.axis2.*;

import org.apache.axis2.databinding.types.*;

import org.starstandards.www.webservices._2005._10.transport.bindings.*;

import org.starstandards.www.webservices._2005._10.transport.bindings.StarQuickStartServiceAxis2Stub.* ;

public class TestClient {
public static void main(String[] args) {
try {
String endpoint = "http://local host: 8080/axi s2/services/ StarQuick StartServiceAxis2";
StarQuickStartServiceAxis2Stub stub = new StarQuickStartServiceAxis2Stub(endpoint);

/[Create Payload Manifest
PayloadManifestO payloadManifestO = new PayloadManifestO();

PayloadManifest payloadManifest = new PayloadM anifest();
Manifest manifest = new Manifest();

manifest.setContent! D(new | DRef("Content0"));

manifest.setElement(" ProcessPartsOrder");

manifest.setNamespaceURI (new URI (" http://www.starstandard.org/STAR/5"));
manifest.setVersion("5.2.1");

Manifest[] manifestAry = new Manifest[] { manifest };

payloadM anifest.setM anifest(manifestAry);
payloadM anifest0.setPayl oadM anifest(payl oadM anifest);

PutM essage putM essage = new PutM essage();
Payload payload = new Payload();

/[Create Content
Content content = new Content();
content.setld(new Id("Content0"));
/IRead in Process Parts Order BOD
XML StreamReader parser = XML I nputFactory.newlnstance()
.createX M L StreamReader(
new FilelnputStream(" C:\\axis2-1.3\\bin\STAR\\Rev5.2.1\\BOD Exampl es\\ProcessPartsOrder.xml"));

StAXOMBUIlder builder = new StAXOM Builder(parser);
OM Element documentElement = builder.getDocumentElement();

content.setExtraElement(documentElement);
payload.addContent(content);
putM essage. setPayl oad(payl oad);

/ICall PutM essage operation
stub.PutM essage(putM essage, payloadM anifest0);
} catch (Exception €) {
e.printStackTrace();
}
}
}

Oncethisclassis complete, it can be used to call the Web Service deployed to Tomcat. If you added
aprintln statement to the PutM essage method of your skeleton, you should now see the message in
the Tomcat stdout log. The client may receive an error on the response from the service; thisis be-
cause additional work is necessary to complete the Web Service and client.
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7.1. WCF Overview

The STAR WCF (Windows Communication Foundation) transport was designed to provide a platform
for secure and reliable delivery of any type of content in a standardized manner for distributed comput-
ing, interoperability and service orientation. The chosen architecture neither precludes nor requires attach-
ments outside the body of the SOAP message for transportation of content.

7.2. WCF Benefits

1. The WCF programming model supports several different programming paradigms including ASP.NET
web services, .NET framework remoting and Enterprise Services.

2. WCF provides integration and interoperability with existing .NET framework distributed systems tech-
nologies such as MSMQ, COM+, ASP.NET web services and WSE.

3. WCF built applications interoperate well with non-WCF applications.

4. Interoperability with non-SOAP based XML formats using only HTTP as the transport and application
protocol.

7.3. WCF Tools

The Microsoft .NET Framework is a software component that can be added to or isincluded with Mi-
crosoft Windows operating system. It provides alarge body of pre-coded solutions to common program
reguirements, and manages the execution of programs written specificaly for the framework. The pre-
coded solutions that form the framework's class library cover alarge range of programming needsin ar-
easincluding: user interface, data access, database connectivity, cryptography, web application devel op-
ment, numeric algorithms, and network communications. The functions of the classlibrary are used by
programmers who combine them with their own code to produce applications. Typically, developers use
Visual Studio astheir IDE in order to utilize the NET framework to construct applications.
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7.4. WCF Walkthrough

Procedure 7.1. Stepsto constructing a WCF service

1

Service Contract

The service contract outlines the operations that will be available on the service. The service contract
is defined by decorating the service class or interface with the ServiceContract attribute. Arguments
to the attribute should include the name of the configuration which linksit to the settings in the con-
figuration file, as well as the SessionM ode argument enabling session-ful conversations. Allowing
session in the service contract is required for Reliable Messaging since the conversation must main-
tain state over many requests. In the following example, the configuration nameis set to starTrans-
portPortTypes and the SessionMode is set to Allowed in the ServiceContractAttribute to enable ses-
sion-ful reliable messaging conversations.

The svcutil .exe utility which comes with Visual Studio 2008 will create the service contract and sup-
porting types for you automatically based on the STAR WSDL and XSD schemafiles. However, the
contract will have to be modified to remove the Action qualifiers and other attributes which interfere
with the WS-Addressing implementation. Failure to remove these will result in the service showing
no operations available.

One can use Visua Studio 2008's WCF service project type to quickly create a skeleton WCF
project.

Figure7.1. You can select WCF asa project type. Visual Studio will generatea
skeleton WCF project.

New Project (2 [
| Project types: Templates: NET Framework3s | (]
Visual Basic Visual Studio installed templates
Windows FWindows Forms Application {0 Class Library
i \SMEhrt Devi B ASP.NET Web Application 1, ASP.NET Web Service Application
i 0';1& Sviee [ WPF Application | WPF Browser Application
Database 7 Console Application [ Excel 2007 Workbook
Reporting (& Outlock 2007 Add-in 3 WCF Service Application
SSIS. SeriptComponent i Waord 2007 Documen t (¥ Windows Forms Control Library
5515 _ScriptTask % Dynamic Data Entities Web Application 5 Dynamic Data Web Application

Test My Templates

Wcr d5earch Online Templates...
Waorkflow

Visual C#
Visual C++

Other Project Types
j Test Projects

A project for creating WCF services (MET Framework 3.5)

4| Mame: WefServicel
Location: CATEMP - Browse...
Selution: Create new Solution v | [V Create directory for solution
Solution Name: WefServicel Add to Source Control

The example contract below (modified from the standard sveutil output) should work for any ba-
sic STAR service in WCF. The types ProcessM essageRequest, ProcessM essageResponse, PutM es-
sageReguest, and etc. can be used as-is from the svcutil.exe output.
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[System.ServiceModel . ServiceContractAttribute(
ConfigurationName="starTransportPortTypes",
SessionM ode=System. ServiceM odel.SessionM ode.Allowed)]
public interface starTransportPortTypes
{

[System.ServiceM odel .OperationContractAttribute()]
[System.ServiceM odel. X ml SerializerFormatAttribute()]
ProcessM essageResponse ProcessM essage( ProcessM essageRequest request);

[System.ServiceM odel .OperationContractAttribute()]
[System.ServiceM odel. X ml SerializerFormatAttribute()]
PutM essageResponse PutM essage(PutM essageRequest request);

[System.ServiceM odel .OperationContractAttribute()]
[System.ServiceM odel. X ml SerializerFormatAttribute()]
PullMessageResponse PullM essage(PullM essageRequest request);

To use this contract, simply open up the file I Servicel.cs that was auto-generated by Visua Studio
and replace its contract with the one above.

Service Configuration

The service configuration sets up the behaviors available in the web service and configures the end-
points that will be available. Note that the endpoint address MUST match the address that the public
will use to access the site for the default WS-Addressing to work properly. The “mex” endpoint pro-
vides the mechanism by which the WSDL can be retrieved with the “ AWSDL"” query string. Remov-
ing this endpoint prevents retrieval of the WSDL in this fashion.

The “WCF Service Configuration Editor” tool in Visua Studio 2008 (SvcConfigEditor.exe) isan

easy way to set up the configuration file. It can also be used to enable diagnostics for tracing mes-
sages and viewing SOAP headers to examine the operation of the service.

Figure 7.2. Service configuration

<?uml version="1.0" encoding="utf-B"7>
<configuration>
<system.serviceModel>
<behaviors>»
<serviceBehaviors>
<bshavior name="PublishMetadataBehavior” >
<zerviceMetadata httpGetEnabled="true" />
</behavior>
<f/serviceBshavicra>
</behaviors>
<bindings>
<wsHttpBindings>
<binding name="StarWsBinding"
hostHameConparisonMode="8trongWildcard ">
<reliablefession enabled="true" />
</bkinding>
</wsHttpBinding>
</bindings>
<servicesk
<gervice behavicorConfiguration="PublizhMetadataBehavicor”
name="Wcf8ervicel. Bervice1™>
<endpoint address="http://mydomain.con/5tarWebtervice/Servicel. svc™
binding="wsHttpBinding" bkindingConfiguratlion="8tarWSEinding"
name="starWebferviceEndpoint"
contract="starTransport PortTypes”™ />
<endpoint address="mexz" binding="mezHttpBinding"”
contract="IMstadataExchangs" />
</fzervice>
</services»
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To use the configuration above, simply open the file called web.config that was auto-generated by
Visual Studio 2008 and replace its code with the code above.

Figure 7.3. Select web.config

~ % Solution Explorer >~ 3 x

|| & & =] @
i _'& StarServiceExample
+- [=d| Properties
%) 3 References
5 App_Data
#] IServicel.cs
= ] Servicel sve
- "E] Servicel sve.cs

= i "] Web.config

-

Service | mplementation

With the service contract defined, the implementation must be created. Note the use of the Service-
Behavior class attribute, which allows incoming request contexts to retain a constant session while
the Reliable Messaging conversation takes place. The code below can replace the default code that
was auto-generated in the file Servicel.svc.

[System.ServiceM odel. ServiceContractAttribute(
ConfigurationName="starTransportPortTypes",
SessionM ode=System.ServiceM odel.SessionM ode.Allowed)]
public interface starTransportPortTypes

{

[System.ServiceM odel.OperationContractAttribute()]
[System.ServiceM odel. X ml SerializerFormatAttribute()]
ProcessM essageResponse ProcessM essage(ProcessM essageRequest request);

[System.ServiceM odel.OperationContractAttribute()]
[System.ServiceM odel. X ml SerializerFormatAttribute()]
PutM essageResponse PutM essage(PutM essageRequest request);

[System.ServiceM odel.OperationContractAttribute()]
[System.ServiceM odel. X ml SerializerFormatAttribute()]
PullM essageResponse Pul M essage(Pull M essageRequest request);
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WCF Walkthrough

Figure 7.4. Select Servicefile

~ »  Solution Explorer > 1 x

=2 aE B e
= .,‘Q StarServiceExample
=d| Properties

3] References

3 App_Data

#] IServicel .cs

i Servicel sve

‘%] Servicel sve.cs
3 Web.config

m

Client Setup

To create aclient which will talk to our service, we create a service proxy with svcutil.exe or the tool
of your choice. Just like we have on the server side, the client must configure the endpoint behaviors

in the configuration file and enable reliable sessions.

Figure 7.5. Example client service proxy

<?zml version="1.0" encoding="utf-8"7>
<configuration>
<system.serviceModel>
<bindings>
<wsHttpBinding>
<binding name="StarWebServiceEndpoint”
clogeTimeout="00:01: 00" openTimesut="00:01:00"
receiveTimeout="00:10: 00" sendTimeout="00:01:00"
bypassProxyOnlocal="false" transactionFlow="false"
hostNameComparisonMode="§t rongWildcard”
maxBufferPool Size="524288" maxReceivedMessageSize="65536"
nezzageEncoding="Text" textEncoding="utf-g"
useDefaultiiebPromy="true" allowCookies="false">
<readerguotas maxDepth="32" maxStringContentlength="8192"
maxArrayLength="16384" maxBytesPsrRead="4096"
maxNameTakleCharCount="16384" />
<reliablefession ordered="true"
inactivityTimeout="00:10:00" enabled="true" />
<security mode="Message">
<transport clientCredentialType="Windows"
prowyCredentialType="None" realm="" />
<meszage clientCredentialType="Windows"
negotiateserviceCredential="true"
algorithmguite="Default” establishfecurityContext="true"” />
</security>
</binding>
</wsHttpBinding>
</bindings>
<client>
<endpoint address="http://mydomain.com/starebservice/servicel. sve"
binding="w=sHttpBinding"
bindingConfiguration="starWebServiceEndpoint™
contract="gerviceReferencel.starTransportPortTypes”
name="§tarWebferviceEndpoint ">
</endpoint>
</client>
</zysten. serviceModel>
</configuration>
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Appendix A. Development Resources

If you are a current STAR member you will have access to the various web services discussion groups
available within the STAR online collaboration tool. The discussion groups contain valuable information
contributed by STAR and its members regarding the devel opment and implementation of the STAR web

Services.

If you are a current member and you do not yet have access to the online collaboration tool, please con-
tact David Carver at dcarver @starstandard.org [mailto:dcarver@starstandard.org] to request a user ac-
count and login instructions.

STAR Architecture SIG: [http://www.starstandard.org/SIGARCHITECTURE/Architecture] Contains

the latest STAR Transport Package

STAR XML Schema: [http://www.starstandard.org/SIGXML/XML Schemas] Contains the |atest
STAR Schema Repository

OASIS: [http://www.0asis-open.org/] Contains numerous web services specifications.
WS-1.org: [http://www.ws-i.org/] Interoperability profiles for web services.

Microsoft MSDN Developer Library [http://msdn2.microsoft.com/en-us/library/aal39615.aspx]
Sun Java JAXB: [https://jaxb.dev.java.net/] A data binding framework for XML and java.

Apache Axis 2. [http://ws.apache.org/axis2/] A data binding framework for XML, java, and C main-
tained by the Apache Software Foundation.

.NET Framework Developer Center [http://msdn.microsoft.com/en-us/netframework/aa663324.aspx]
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Glossary

Asynchronous

European Committee for
Standardization / Informa
tion Society Standardization
System (CEN/ISSS) (CEN/
ISSS)

Digital Certificate

Digital Signatures

Extensible Markup Lan-
guage (XML)

Encryption

Organization for the Ad-
vancement of Structured In-
formation Standards (OA-
SIS)

Payload

In the context of STAR Transport, Asynchronous means that a specific
thread of execution sending a message does NOT wait for an application
level reply before continuing on to other processing or completing execu-
tion.

For example, when a STAR message is sent asynchronously over HTTP,
thethread of execution waitsonly for an HTTP reply or HTTP error be-
fore continuing, it does not wait for atransport level Acknowledgment

or a business level Acknowledgment before continuing; the environment
executing the thread may expect a Transport level and or Business level
reply to be received later as in inbound message in a completely separate
and unrelated HTTP session.

“CEN/ISSS provides market players with a comprehensive and integrat-
ed range of standardization services and products, in order to contribute
to the success of the Information Society in Europe.” (CEN)

A digital certificate is an electronic attachment issued by a certification
authority containing credentials such as “name, a serial number, expi-
ration dates, a copy of the certificate holder's public key (used for en-
crypting messages and digital signatures), and the digital signature of the
certificate-issuing authority so that a recipient can verify that the certifi-
cateisreal.” ( SearchSecurity.com [http://searchsecurity.techtarget.com/
sDefinition/0,,sid14 _gci211947,00.html] )

A digital signature (not to be confused with adigital certificate) isan
electronic signature that can be used to authenticate the identity of the
signer of adocument, and to ensure that the original content of the mes-
sage is unchanged. The ability to prove that an original signed message
arrived infers that the sender cannot easily repudiate it later.

Extensible Markup Language (XML) is a standard way of representing
data in human-readabl e structures to be exchanged between business
partners. XML was developed by the W3C.

Processing and altering data so only the intended recipient can read or
useit. Therecipient of the encrypted data must have the proper decryp-
tion key and algorithms to decipher the data back to its original form.

“Organization for the Advancement of Structured Information Stan-
dards (OASIS) is anot-for-profit consortium that drives the devel op-
ment, convergence and adoption of open standards for the global infor-
mation society.” (OASIS)

Payload is the data that is being transmitted within a message.

49


http://searchsecurity.techtarget.com/sDefinition/0,,sid14_gci211947,00.html
http://searchsecurity.techtarget.com/sDefinition/0,,sid14_gci211947,00.html
http://searchsecurity.techtarget.com/sDefinition/0,,sid14_gci211947,00.html

Synchronous

Web Services

Web Service Description
Language (WSDL)

WS

In the context of STAR Transport, Synchronous means that the specific
thread of execution that sent a message waits for an application level re-
ply before continuing on to other processing or finishing execution.

Web Services are a set of standards and protocols for exchanging xml-
based data between Web-based applications or systems.

The Web Services Description Language (WSDL) is an XML-based
language used for describing Web services. ( Wikipedia [http://
en.wikipedia.org/wiki/WSDL] 2)

“WS-| isan open industry organization chartered to promote Web ser-
vices interoperability across platforms, operating systems, and program-
ming languages.” (WS-I)
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