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Building Lotus Domino Web services that publish information from Notes
databases has become a common task for many developers, thanks to the intro-
duction in Domino 7 of the Web service design element. However, many
developers are still using Domino applications only as providers of Web
services, not as consumers of Web services, although the demand for
consuming information is at least as great as the demand for providing infor-
mation. One reason developers have been slow about writing Notes clients that
can consume Web services (consumers or WS clients for short) is that doing
so with release 6 or 7 Notes/Domino applications is still a bit complicated.
Difficulties can arise because of inconsistencies between the standards used by
Notes 6 or 7 and the standards used by some Web services providers.

Each integrated development environment (IDE) that can generate the Web
Services Definition Language (WSDL) file for a Web service has peculiarities
about how it interprets different standards. For example, the IDE may define
objects differently from Java or LotusScript in Notes 6 or 7; arrays might or
might not contain null elements; and the provider or consumer IDE’s handling
of special or complex data types can cause interoperability problems across
environments.

Visual Studio .NET 2003 is the IDE companies most commonly use to
generate WSDL files for Web services running in a Microsoft NET framework
environment. (From here on, Il refer to this IDE as VS .NET and the frame-
work and language as .NET.) Developers of Notes WS clients are very likely to
encounter .NET Web services, so you need to know what problems might occur
with consuming these services and what you can do about them.

Two standards that cause a great many consumer problems are usually not
in the control of consumer developers: the routing style and the SOAP!

' SOAP is a protocol for exchanging information in a decentralized, distributed environment. It’s main-
tained by the World Wide Web Consortium (www.WC3.org). The word SOAP is no longer an acro-
nym; it encompasses protocols for simple object access and a service-oriented architecture.
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protocol used for requests and responses. 2 For
example, .NET (and other) Web service providers
increasingly use SOAP 1.2 because it offers better
developer support than SOAP 1.1, but, as you’ll see,
it’s not possible for Notes 6 or 7 Java-based consumers
to handle responses generated with SOAP 1.2. In this
article, you’ll learn how to discover a Web service’s
SOAP setting and what to do in the case of incompati-
bility with Notes 6 or 7. You’ll also learn how to
identify the routing styles used by Web services, the
problems these settings can trigger, and what you can
do to avoid or correct the issues in Notes 6 or 7 clients.

Difficulties that arise with these standards are also
specific to the programming techniques for crafting
consumers. Understanding the issues that popular
techniques bring to consuming .NET Web services,
and what you can do to eliminate these issues, helps
you to design a successful Notes 6 or 7 consumer. To
illustrate the problems and solutions, I developed
Notes 7 consumer examples (that also work in Notes
6) using the two most common approaches to
consuming Web services: LotusScript code using a
Microsoft SOAP object and Java code using proxies
generated from the WSDL file. Both of these
approaches have been explained in detail in previous
articles of THE VIEW? (albeit with earlier Domino
releases). Therefore, my focus in this article is not on
the example code, which is simple, but on the results
of consuming in these two ways so you can better
understand your best WS client design choices.

This article also introduces you to the new Web
service consumer feature in Notes 8. I describe how
easy it is to create Notes 8 consumers using Domino
Designer 8 beta 2, and how the Notes 8 consumer
programs easily handle the .NET settings that cause
difficulties in Notes 6 and 7. You’ll gain insight
into the value of upgrading your Notes/Domino

2 The provider developer chooses the routing style and the SOAP
protocol settings in VS .NET when generating the WSDL file.

For more information on using the Microsoft SOAP Toolkit for con-
sumers, see the article “Creating and Using Web Services with
Domino” (THE VIEW, May/June 2003). For details on using Java prox-
ies, see the articles “Consume Web services in Lotus Notes applica-
tions, Part 1: Preparing the Java proxy” (THE VIEW, July/August 2006)
and “Consume Web services in Lotus Notes applications, Part 2:
Deployment” (THE VIEW, September/October 2006).

environment from seeing the consumer code, tech-
niques, and results in the examples.

Note that this article isn’t just for developers of
Web consumer clients — if you provide Web services,
you can pick up knowledge about the consequences
your Web service design choices have for consumers.
This knowledge can help you to anticipate possible
problems and lead you to provide appropriate help for
consumers. This article also provides you with some
tricks for converting the Web services that you
provide or have control over to SOAP 1.1, if that is
required by your consumers.

All of the LotusScript and Java consumer agent
code and the WSDL files for the example Web
services are in the .NET Web Services database
(WebServ.nsf) which you can download from
THE VIEW Web site.*

This article assumes a basic knowledge of the stan-
dards involved in Web services, such as SOAP,
WSDL, and so on. (A list of resources at the end of
this article offers more information about some of the
key concepts involved in creating Web service
consumers.) To establish a common foundation for
understanding the results from the consumer exam-
ples, I start by explaining how .NET Web service
providers usually set two crucial settings.

The basics of SOAP and
routing settings in .NET
Web services

This section familiarizes you with the routing style
and SOAP protocol settings every Web service has
to provide and explains which routing style and
SOAP protocol .NET Web service providers choose
most often.

* You can download the WebServ.nsf database for the agent code and
WSDL files at www.eVIEW.com. From the home page, click Search —
Browse Issue - November/December 2007 — Develop effective Notes
6, 7, and 8 consumers for NET Web services. Scroll to the bottom of
the page for the download files.
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Routing styles

When creating a Web service in VS .NET, a devel-
oper must choose a routing style for structuring a
SOAP request and a SOAP return message. VS .NET
stores this setting in the web.config file. Regardless of
the IDE, this attribute has two possible values:

*  Document service — defined by SoapDocumentSer
viceAttribute in the Web service code. For
example, the code line SoapDocumentService
(RoutingStyle = SoapServiceRoutingStyle.So
apAction) indicates that the Web service or Web
service consumer can validate the Extensible
Markup Language (XML) in a request or response
message, respectively, using a schema. Some
refer to this style as literal or doc/literal. With
Document service routing, a Web service provider
can structure the contents of the message body in
various ways, and there can be any number of
parameters or documents in the <env:Body> node
of a response message.

*  Remote Procedure Call (RPC) service —
defined by SoapRPCServiceAttribute in the Web
service code. For example, the code line SoapR
pcService(RoutingStyle = SoapServiceRoutingSty
le.SoapAction) indicates that the contents of the
XML message body are structured using rules
specified in a SOAP protocol. Some developers
refer to this style as encoding or RPC/encoded.

RPC is the oldest way of generating Web services
and is widely deployed. Note that the RPC service
routing style is a special case of the Document service
routing style. There is only one child of the <env:
Body> node, which is the RPC element. All sub-
elements are encapsulated within this single element,
and the sub-elements have the same names as their
counterpart parameters in the .NET code.

The SOAP protocols

From the IDE, every Web service provider specifies
the SOAP protocol to use for generating responses.
The IDE stores the setting (HTTPSoap for SOAP 1.1
or HTTPSoap12 for SOAP 1.2) in the web.config file.
The SOAP 1.2 protocol, released by the World Wide
Web Consortium in June 2003, has more precise rules
than SOAP 1.1 for processing SOAP messages. It also
has improved error messages for helping Web service
developers. Web service development tools like
Delphi and VS .NET have the support necessary for
creating Web services compliant with SOAP 1.2. Web
service developers often prefer SOAP 1.2 because
these changes make it easier to work with.

In Figure 1, you can compare two XML represen-
tations of the same fault code encoded by each of the
SOAP protocols. Note that the structures of the XML
documents differ from each other. Notice also that the

<e:Fault>
<faultcode>e:Server.Memory</faultcode>
<faultstring>Out of memory</faultstring>
<e:Fault>

Generated with SOAP 1.1

<e:Fault>
<faultcode>
<value>e:Receiver</value>
<subcode>
<value>p:Memory</value>
</subcode>
</faultcode>
<faultstring>Out of memory</faultstring>
</e:Fault>

Generated with SOAP 1.2

Figure 1

Comparison of documents generated with different SOAP protocols for the same fault code
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SOAP 1.2 structure provides more levels in the
code hierarchy.

A Web service set to use SOAP 1.2 in its
responses must be called by a client that is capable of
handling SOAP 1.2 responses. Axis, the framework
that Java code typically uses when handling SOAP
messages, offers only the SOAP 1.1 protocol; Axis2,
which was released early in 2007, uses SOAP 1.2.
Notes 6 and 7 use Axis. Notes 8 is capable of using
either Axis or Axis2.

Note that Stubby, the Notes Java stub generator
that many Notes developers use, currently uses
SOAP 1.1. Therefore, as of this writing, it’s not
possible to use Stubby to generate stubs when writing
a Notes 6 or 7 Java agent that complies with SOAP
1.2. The good news, though, is that Notes 8 devel-
opers don’t need Stubby or any other IDE — Domino
Designer 8 creates its own LotusScript or Java proxies
that are fully compatible with SOAP 1.2 or SOAP 1.1.

Before getting to the consumer test runs, you
might want to know how the Web service examples
and the consumers were set up. The next two sections
describe enough about the Web service designs for
you to understand what the consumer examples test.

I recommend that, at a minimum, you read the
subsections “The SOAP protocol definitions” and
“The routing service definitions,” which show you

THE XML REQUEST :
<?xml version="1.0" encoding="utf-8"?>

what to look for in a WDSL file to discover a Web
service’s SOAP version and routing style.

The Web service examples

To build all of the components for the Web service side,
I used Microsoft’s VS .NET and the Microsoft NET
framework software development kit (SDK). I built one
.NET Web service and generated four different flavors
of WSDL files from the same Web service so [ could
compare outcomes in the discussions. (I don’t discuss
how to build a Web service provider with VS NET in
this article.) I ran test Web services on my own Internet
Information Services (IIS) server; you can see their
addresses, http://vmarhwebsrv/CarsTestWS/
[nameOfWebService], throughout the figures.

The base .NET Web service is very simple. It has
three methods the WS clients can call to show varia-
tions in how responses with different data types
(single-value string, multi-value string, and complex)
are consumed in different circumstances:

+ getApprovedCar(int myCar) — receives a
simple integer XML type (xsd:int) parameter as
an argument and returns the make of a car
approved for resale as a single value of the string
XML type (xsd:string). Figure 2 shows example

<soap:Envelope xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xmlns:xsd="http://www.
w3.0rg/2001/XMLSchema" xmlins:soapenc="http://schemas.xmlsoap.org/soap/encoding/" xmins:
tns="http://schemas.edbgruppen.dk/2007/1/CarsTestWS/CarsRPC" xmlns:types="http://schemas.edb-

gruppen.

dk/2007/1/CarsTestWS/CarsRPC/encodedTypes"xmlins:soap="http://schemas.xmlsoap.org/soap/envelope/">
<soap:Body soap:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/">

<tns:getApprovedCar>
<carld xsi:type="xsd:int">1</carld>
</tns:getApprovedCar>
</soap:Body>
</soap:Envelope>

Figure 2

Continues on next page

Using the getApprovedcar (int myCAR) method
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THE XML RESPONSE:
<?xml version="1.0" encoding="utf-8"?>
<soap:Envelope xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xmlns:xsd="http://www.
w3.0rg/2001/XMLSchema" xmlIns:soapenc="http://schemas.xmlsoap.org/soap/encoding/" xmins:
tns="http://schemas.edbgruppen.dk/2007/1/CarsTestWS/CarsRPC" xmlns:types="http://schemas.edb-
gruppen.
dk/2007/1/CarsTestWS/CarsRPC/encodedTypes"xmlins:soap="http://schemas.xmlsoap.org/soap/envelope/">
<soap:Body soap:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/">
<tns:getApprovedCarResponse>
<getApprovedCarResult xsi:type="xsd:string">Saab</getApprovedCarResult>
</tns:getApprovedCarResponse>
</soap:Body>
</soap:Envelope>

Figure 2 (continued)

<?xml version="1.0" encoding="utf-8"?>
<soap:Envelope xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xmlns:xsd="http://www.
w3.0rg/2001/XMLSchema" xmlins:soap="http://schemas.xmlsoap.org/soap/envelope/">
<soap:Body>
<getApprovedCarsResponse xmlns="http://schemas.edbgruppen.dk/2007/1/CarsTestWS/Cars">
<getApprovedCarsResult>
<string>Saab</string>
<string>Renault</string>
<string>Volvo</string>
<string>Ford</string>
<string>Porsche</string>
<string>Mitsubishi</string>
</getApprovedCarsResult>
</getApprovedCarsResponse>
</soap:Body>
</soap:Envelope>

Figure 3 The XML response to a getApprovedCars method call

code for an XML request using the integer 1 as resale. For example, a response to a call to this
the method’s parameter. The response is a single method would look like the XML response in
car make, Saab. Figure 3.

+ getApprovedCars — takes no parameter as » getCar(int myCar) — receives an integer param-
an argument and returns as a string array (xsd: eter as an argument and returns a complex XML
string) a list of cars that have been approved for type, the class Car with three string properties:
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make, model, and color. For example, Figure 4
shows the response to calling this method with
the parameter 1. This returned value is more
complex than a string array and requires more
handling.

From this base code in VS .NET, I generated
different WSDL files.

Four WSDL files vary SOAP protocols
and routing styles

I created four different WSDL files from the .NET
code for the Web service I just described. I set two
WSDL files to use the SOAP 1.1 protocol for
encoding responses to the consumer client, and I set
the other two WSDL files to encode responses with
the SOAP 1.2 protocol. Then, for each pair of WSDL
files using the same SOAP protocol, I set one file to
use the RPC service routing style and the other file to
use the Document service routing style. The four
WSDL files are summarized in Figure 5.

To design an effective consumer, you must first
recognize these settings within the WSDL file and
know how they influence responses. To save space, 1
show file excerpts; you can examine the four WSDL
files in their entirety in the WSDLFilesNumbered.rtf
file (downloadable at THE VIEW Web site).

<?xml version="1.0" encoding="utf-8"?>

So how can you tell from a WSDL file what SOAP
and routing settings the Web service is using?

The SOAP protocol definitions

Figure 6 shows a comparison of the different SOAP
encodings of the bindings in two of the WSDL files
for the example Web service. Both files use the
Document routing style, so that’s not a factor here.
Org_Cars.wsdl represents the Web service generating
SOAP 1.2 responses, and Org_CarsSoap11.wsdl
represents the Web service generating SOAP 1.1
responses.

The <soap:address location= “[URL]”> tag
identifies the SOAP binding address that the client’s
Web server must use to direct all requests to a certain
endpoint address. (The endpoint in all of the examples
is the Web service defined by these WSDL files.)

In the first part of the location tag, soap: or soap12:
identifies the SOAP protocol that the client’s Web
server must use to access the endpoint (SOAP 1.1 or
SOAP 1.2, respectively).

Notice in the Org_Cars.wsdl file that these tags
identify both SOAP protocols. That’s because
SOAP 1.2 is backward compatible, and any Web
service using it to generate responses can take request
calls formatted using either SOAP version.

<soap:Envelope xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xmlns:xsd="http://www.
w3.0rg/2001/XMLSchema" xmlins:soap="http://schemas.xmlsoap.org/soap/envelope/">

<soap:Body>

<getCarResponse xmlns="http://schemas.edbgruppen.dk/2007/1/CarsTestWS/Cars">

<getCarResult>
<Model>93</Model>
<Make>Saab</Make>
<Color>Black</Color>

</getCarResult>

</getCarResponse>
</soap:Body>
</soap:Envelope>

Figure 4

The XML response to a getCar method call
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The xmlns:soap12= attribute in the <wsdl:defini-
tions> header tags of both files defines a SOAP 1.2
namespace, the context in which the methods are
defined when tools like Rational Application
Developer (RAD) use the WSDL file for developing
stubs or proxy classes. Stubby doesn’t use SOAP
1.2, so you can anticipate a problem with Stubby
generating stubs from the WSDL file because of the
file’s reference to SOAP 1.2 unless the developer is
able to take action to change the Web service. (I’ll
explain more when discussing the consumers.)

WSDL file name in the download Routing style

Now let’s examine the differences in how the
routing services are defined in the WSDL files.

The routing service definitions

Figure 7 shows a comparison of two WSDL files that
use different routing styles. Both files use SOAP 1.2
so the SOAP version is not a factor. On the left is an
excerpt of Org_CarsRPC.wsdl, the file using the RPC
service. On the right is the corresponding part of Org_
Cars.wsdl, the file using the Document service.

SOAP protocol for responses

Org_Cars.wsdl Document service SOAP 1.2
Org_CarsRPC.wsd| RPC service SOAP 1.2
Org_CarsSOAP11.wsdl Document service SOAP 1.1
Org_CarsRPC11.wsdl RPC service SOAP 1.1

Figure 5

The four WSDL files for the same .NET Web service

<?uml wersion="1.0" encading="utf-8" *»

- wedl defniticns xmins:seap="http:/ fschamas.xmiscap.org/wsdl,
rming soapenc="hitp:/f fschemas. xmilzoap.org f soap/ encoding
wmdng: s ="hitp:f / schemas. edbgruppen.dk/ 2007 £ 1/ CarsTes)
umins:soap 12 ="hittp: / / schemas. xmisoap.org/ wsdlf soapl2/* x
targetamespace ="http: S schemas. edbgruppen.di g 2007 71 /02

& owidl: typess

Xl

& wwsdl:
& owrdl:message nama CgetApprovedCarSoapin® > . ;:.:qzl:
+ awsdlimessage name="getApprovedCarsoapOut” = + sl
o owsdlimessage name="getCarSoapin’ > + wwigdl
& owadl:message nams =“getCarSoapOut® = & owsdl;
= awsdlimessage name ="gelApprovedCarsSoapln® > » <windl:
o wwsdlmessage name ="getApprovedCarsSoapOut” s e
+ wwsdlmessage name ~“getApprovedCarHitpPostin® - —
= awadlimessage name="gelApproved CarlilpPostOul” > s avisdl
o owsdlmessage name ="getCarHitpPfostin® > —

<wedl:message nama="getCarHtipPostOut™ >
awsdlimessage nome="getApproved CarsHilpPostIn® />
o wwsdlmessage name getApproved CarsHEtpRoSTOU »
<wadl pertType namea="Carssoap >
o owsdlportType name="CarsHIlpProsL" >
owadl: binding nama -*CarsSoap® type-"tns:CarsSoap” >
awsdl bnding name ="CarsSoapl2” type="tns:Carssoap”
o owsdl bnding name ="CarsHITpRosL” Dype =" Ins:CarsHITpPost” »
= wwedl:sarvice nama="Cars®>
= ewidl:port name="CarsSoap” bindmg="tns:CarsSoap” >
csoap:address lcation="http:f fvmarhwebsref CarsTestws)/
<fwedpert
= awidl:port name="CarsSoapl2” bindmg="tns:CarsSoapll" >
caoapliiaddress locanon="http:f fvmarhwebsre f CarsTestw
<fwedipores
owsdlport name="CarsHUpPost” bindng="tns:CarsHUpPosL" >
<hitp:addraze location="hittp:f fymarhwabery fCarcTastws )/
<wediport:

<7uml versione"1.0" encoding="utf-8" ¥
- awsdl defnitions xmins:scap="http:/ fschamas.xmiscap.org/wsdl/seap/" xmins: tm="hitp: 4
soapenc="hitp:/ fschemas. xmilzoap.org fsoap/encoding /° amins :mime="hitp: f § s
s:tns="hilp:f { schemas.edbgruppen.dkf 2007 /1 / CarsTestWS/ CarsSoap11® xmins: 5
xmins:soap 12="hitp:/ /schemas.xmlsoap.org/wsdlfsoapl2/* smins:http="http:/ /schen
targettamespace ="http:f fschemas. edbgruppen.dkf 2007 7 1/ CarsTestWs/ CarsSoap1 17

ypess

message nama CgetApprovedCarsoapin® =

message name="gelApproved CarSoapDul” >

misage name="getCarSoapin®

message name -“getCarsoapOut”

message name="gelApprovedCarsSoapln® >

message name ="getaApproved CarsSoaput” s

pertType name="CarsSoapllSoap”:

besding name="CarsSoapliScap” ype="Ins:CarsSoapl 150ap"»
sSerdice name ="CarsSoapll®s

- awadliport name="Carssoapllsoap” bindng="tns:Carssoapll5oap™ >
csoapaddress lcaton="hitp:f fvmarhwebsre / Cars TestWs/ CarsSoapll.asmx” />
wfwgdl: port s
<fwsdlisarvice
afwsdl e fimsons =

ofwidlservices
<fwedl:dafinitions »

| Org_Cars.wsdl uses SOAP 1.2 |

| Org_CarsSOAP11.wsdl uses SOAP 1.1

Figure 6
routing style (Document service)

Comparing the binding sections of WSDL files using different SOAP protocols but the same
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Let’s take for example the getApprovedCar(int
myCar) method defined in the NET Web service. Recall
that the Web service receives a simple type parameter as
an argument and returns to the client the make of a car as
a single value (a simple string, xsd:string). Notice some
differences in how the RPC and Document services are
defined for the methods in the WSDL files:

+ <wsdl:service name> sets the name of the Web
service being called. The WSDL file with
Document service routing uses the name “Cars”
and the WSDL file with RPC service uses the
name “CarsRPC.”

+ <wsdl:part name> under <wsdl:message name
=“getApprovedCarSoapln”> sets the name of the
request message going into the Web service. It
defines the parameter expected from the WS client
for calling the getApprovedCar() method. For the
XML code using the Document style, the line is:

wsdl:part name="'parameters' element="tns:
getApprovedCar'

For the Web service using RPC, the equivalent
line is:

wsdl:part name='carld' type='s:Int-

The difference in these lines results in a slightly
different response, as you’ll see later. Essentially, the
WSDL file for the Web service using the Document
style (the Document service) defines wsdl:part name
as the parameters of the element tns:getApprovedCar
(tns is this namespace). Therefore, the consumer (an
agent in the examples) has to look in the types section
of the WSDL document for a specific definition of the
parameter(s) allowed for getApprovedCar.

The Document style uses loose coupling between
the calls from the client and responses from the Web
service, and the Web service calling function must
take a parameter defined with a complex type as
shown in Figure 8 (in contrast to the integer of the
RPC style). If the Web service provider changes the
number of parameters or the type of a parameter
(e.g., from int to string), the consumer developer just
changes the object being called, not the calls them-
selves. A complex type parameter, though, is not
Java-friendly, so providers and consumers programmed
with Java often adopt the RPC routing style.

The RPC style requires the client to send a value
for the variable carld using the XML integer type
s:Int, which makes the response descriptive and Java-
friendly (i.e., with RPC routing, the WSDL names in
the call map one-to-one, following Java naming

<?xml version="1.0" encoding="utf-8" ?>
<wsdl:definitions xmins:soap="http://schemas.xmlsoap.org,
xmins:soapenc="http:/ fschemas.xmlsoap.org/soap/enc
xmins: tns="http:/ fschemas.edbgruppen.dk/2007/1/Car
xmins:soap12="http:/ fschemas.xmlsoap.org/wsdl/soap
targetNamespace="http://schemas.edbgruppen.dk/2007
+ <wsdl: types> -
- =zwsdl:message name="getApprovedCarSoapIn">
<wsdl:part name="carld" type="s:int" />
</wsdl:message> -
+ =wsdl:message name="getApprovedCarSoapOut">
<wsdl:message name="getCarSoapIn"=
<wsdl:message name="getCarSoapQOut"> +
<wsdl:message name="getApprovedCarsSoapIn" /> +
<wsdl:message name="getApprovedCarsSoapOut"> +
<wsdl:portType name="CarsRPCSoap"> +
<wsdl:binding name="CarsRPCSoap" type="tns:CarsRPCSo0: +
+
+
+
+

+ o+

<wsdl:binding name="CarsRPCSoap12" type="tns:CarsRPC}
<wsdl:service name="CarsRPC">
«</wsdl:definitions =

A

Org_CarsRPC.wsdl for RPC routing |

<?xml version="1.0" encoding="utf-&" 7>
<wsdl:definitions xmins:scap="http:/ /schemas.xmlsoap.org/wsdl/soap/’

=/wsdl:definitions >

xmins:soapenc="http://schemas.xmlsoap.org/soap/encoding/" xmins
xmins:tns="http:/ fschemas.edbgruppen.dk/2007/1/CarsTestWS/Car
xmins:soapl2="http://schemas.xmlsoap.org/wsdl/soap12/" xmins:htf
targetMNamespace="http://schemas.edbgruppen.dk/2007/1/CarsTest
<wsdl:types>
+ «s:schema elementFormDefault="qualified" targetNamespace="http://sq
</wsdl:types>
<wsdl:message name="getApprovedCarSoapIn">

<wsdl:part name="parameters" element="tns:getApprovedCar" /=
</wsdl:message>
<wsdl:message name="getApprovedCarSoapQut"=
<wsdl:message name="getCarSoapIn">
<wsdl:message name="getCarSoapOut">
<wsdl:message name="getApprovedCarsSoapIn">
<wsdl:message name="getApprovedCarsSoapOut":
<wsdl:portType name="CarsSoap">
<wsdl:binding name="CarsSoap" type="tns:CarsSoap">
<wsdl:binding name="CarsSoap12" type="tns:CarsSoap">
<wsdl:service name="Cars">

Org_Cars.wsdl for Document routing

Figure 7

Comparing the getApprovedCar Web service method definitions in WSDL files using different

routing styles but the same SOAP protocol (1.2)
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consumers because it’s easy to implement and
doesn’t require an IDE. However, this technique

conventions). This tight coupling makes the parameter
definition more descriptive, as the type of parameter is

included in the part name. However, if the Web
service changes to a different type of parameter or

adds or removes parameters, the consumer developer

has to change the calls to the Web service.

Now you know what the settings look like in
the WSDL files and some of the different ways they
influence a Web service’s response to calls. Next,
I’ll briefly explain the two calling techniques used
in the tests.

The consumer examples:
Demonstrating two calling
techniques

There are several ways to make Notes act as a Web
service consumer. Most techniques are complex; for
the purpose of testing the results from the different
flavors of the example Web services just described,
I use the two simplest (and therefore most common)
techniques:

* Using a Microsoft (MS) SOAP object and
writing LotusScript calls to the Web service.’
LotusScript developers usually prefer to work
with the MS SOAP object for creating Notes

* To learn more about this technique, read “Creating and testing
Web services with the new design element in Domino 7”
(THE VIEW, March/April 2006).

<s:element name="getApprovedCar">
<s:complexType>
<s:sequence>

is more vulnerable than using a Java agent
because the Microsoft NET Framework has
deprecated this dynamic link library (DLL)
object (I say more about this later.) Another
drawback is that calls made with this method
take longer to execute than calls made with
Java.

Using proxy classes and writing Java calls to the
Web service. The developer uses an IDE to
generate Java proxy classes from a WSDL file,
imports the resulting Java Archive (JAR) file to
a Domino application, and uses the proxy class
methods from the JAR file in Java calls to the
Web service. (See the “Generating Java proxy
classes” sidebar for more information.)

Each design approach has different SOAP or

routing issues to address when you use it to
consume Web services:

Because Java isn’t involved in the LotusScript
example, the SOAP version isn’t an issue with
the LotusScript/MS SOAP object technique, so
the LotusScript consumer tests illuminate what
the programmer has to handle for each of the
two different routing styles.

Because Notes 6 and 7 use Axis, I tested Notes
consumers with providers that use SOAP 1.1.
The Java consumer tests reveal what happens in
the Notes consumer when the NET Web service
is set to use either routing style.

<s:element minOccurs="1" maxOccurs="1" name="carld" type="s:int" />

</s:sequence>
</s:complexType>
</s:element>

Figure 8 Org_Cars.wsdl with Document routing, the complex type definition for generating responses to

getApprovedCar requests

No portion of this publication may be reproduced without written consent.
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Given that a SOAP 1.2 Web service theoreti-
cally should be able to respond to calls
formatted as SOAP 1.1, I tested that as well,
using the SOAP 1.2 Web service with the RPC
routing style.

I ran the tests using Notes 7 (those results apply

equally to Notes 6) and again in Notes 8. Let’s
begin with the Notes 7 tests.

Note!

All of the example consumer code consists
simply of Web agents that are run from the
Domino Designer client used to create them.
This article focuses on illustrating issues and
what can be done about them, not on creating
implementation-worthy consumer code.

Using Notes 6 or 7 as a
.NET Web service consumer

For each of the two calling techniques, I explain enough
about the consumer agents to enable Notes developers to
understand exactly what each agent tests. Then I explain
the results, highlighting problems encountered and what,
if anything, the developer can do to mitigate them.

Consuming SOAP 1.1 services
with different routing styles from
LotusScript with the MS SOAP object

To generate results using the MS SOAP object, 1
wrote the SOAP.NET agent using Domino Designer 7
and ran it from a Notes 7 client. (The agent can also
run in Notes 6 or 6.5.) The agent called each of the
two SOAP 1.2 Web services that use different styles
of routing the responses. Figure 9 shows the agent
code (also in the download), which is explained next.

Generating Java proxy classes

There are several solutions I could have used for generating Java proxy classes from WSDL files. The
most common solutions Notes 6 or 7 developers use are the following:

* The Web service feature in Eclipse or Rational Application Developer (RAD). This solution requires
installation of Eclipse or RAD," both of which offer a choice of Axis or Axis2. However, Axis2 is
incompatible with the Axis-based Java in Notes 6 and 7.

» The open-source project Stubby,”™ which is a Notes database for creating Apache Axis files called
“stubs” (another name for proxy classes — in a client-server model, the client implements stubs of the
interface’s methods and the server implements the interface’s methods in full). This solution is free, it
does not require installation of Eclipse or RAD, and Notes developers can use the Axis-based stubs it
generates in Notes/Domino 6+ applications without modifying the client or server. Therefore, it’s
popular among Notes/Domino shops. However, it only recognizes SOAP 1.1, and it fails to generate

any stubs for Web services set to SOAP 1.2.

These two solutions have one thing in common: They both generate the proxy classes with the Apache
Axis framework and the Apache WSDL2Java tool. For the Java consumer agents that run in Notes 6
and 7, I chose to use Stubby to generate SOAP 1.1-compatible stubs.

* If you have access to the LotusSphere 2007 sessions, look at BP201.pdf by Paul Calhoun for an example using Eclipse/RAD.
**To learn more about this technique, read “Consume Web services in Lotus Notes applications, Part 1: Preparing the Java proxy”

(THE VIEW, July/August 2006).
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* Lines 2 — 6 declare the variables to call each of
the Web services. The MS SOAP object is defined
as client with the data type Variant. (Because
LotusScript supports only dynamic binding,®
it’s best to declare a Component Object Model,
or COM, variable in this manner.)

¢ Dynamic (or late) binding links a routine or object to types at runtime,
whereas static (or early) binding assigns types to variables and expres-
sions at compilation time. If you call a method and make a mistake in the
method name, early binding tells you when you compile the calling pro-
gram (or when your IDE automatically compiles the program as you
type), but dynamic binding will not tell you.

Sub Initialize

Dim wsdl| As String

Dim wsdIRPC As String
Dim strResponse As String
Dim i As Integer

Dim client As Variant

e U1 > W =

N

* Lines 7 — 8 instantiate two string variables with
the URLs of the two WSDL files for the Web
service. The wsdl variable points to the file
using Document routing, and wsdIRPC points
to the file using RPC routing.

e Line 9 instantiates client, the MS SOAP
object.

* Line 10 initializes the MS SOAP object with
the desired Web service to call. In this case,
it’s using the WSDL file with the Document
routing style.

wsdl="http://vmarhwebsrv/CarsTestWS/Cars.asmx?WSDL"

8. wsdIRPC="http://vmarhwebsrv/CarsTestWS/CarsRPC.asmx?WSDL"

9. Set client = CreateObject("MSSOAP.SoapClient30")

10. Call client.MSSoapInit(wsdl)

11. ' Call first Web service method
12. Msgbox client.getApprovedCar(1)

13. ' Call second Web service method

14. Forall myCar In client.getApprovedCars()
15. Msgbox myCar

16. End Forall

17. ' Call third Web service method
18. Dim Nodes As Variant
19. Set Nodes = client.getCar(1)

20. Fori = 0 To Nodes.length()-1

a. strResponse = strResponse + Nodes.item(i).nodeName() +_

b. "=" + Nodes.item(i).text() + Chr(13)
21. Next
22. Msgbox strResponse
23. End Sub
Figure 9 The SOAP.NET LotusScript agent code
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* Lines 11 — 12 call the Web service’s
getApprovedCar method with the parameter 1.
You might recall from the overview earlier that
the Web service should return a message box with
the first car from the sample database, Saab.

e Lines 13 — 16 call the next Web service method,
getApprovedCars. This calling method does not
require any parameters and returns a list of cars as
a string array to a message box.

* Lines 17 — 22 call the last Web service method.
These lines loop through the nodes of the XML tree
returned from the Web service. The temporary vari-
able strResponse stores information about each
node and returns that information to a message box.

To call Web service routing with RPC, I changed
line 10 to the following:

Call client.MSSoapInit(wsdIRPC)

This syntax change to RPC doesn’t change much
in the LotusScript code, and both routing styles work.
However, when called, the Web services returned
slightly different results.

The results were fine for the getApprovedCar and
getApprovedCars method calls, so I won’t show them.
However, for the getCar method, the Web service
returned different results for each routing style (see
Figure 10). The RPC service response includes the
model identifier and a type, and the Document service
response lacks these items.

B X

Model=93
Make=5aab
Color=5ork

Ik |

The Web service response using
the Document routing service

The routing styles have different ways of struc-
turing the response when the Web service returns a
complex XML type (in this case, the Car class with
three string properties). This difference matters when
you’re manipulating the response data with
LotusScript. To assign Web service responses to
correct variables and objects in Notes 6 or 7, you must
look at the WSDL files and determine the routing
style of the Web service you are calling (Document or
RPC) and find out the exact structure of the response.
The best way to determine the structure of the
response is to capture the response before trying to
use it (i.e., print the response to a message box or in a
variable or use the tcpmon tool, discussed in the
“tcpmon” sidebar.) If your code instantiates a response
object in LotusScript that matches an RPC-style
response, that code won’t work if the Web service
returns a Document-style response. You must create
the response object based on the expected response.

Later, you’ll see that when using stubs or proxies
for Java calls, you map the objects directly, meaning
you access object properties, such as .getModel, to
access the car’s model name. You don’t need to create
the response objects — Stubby generates them for you
from the WSDL file, in accord with the file’s routing
style setting.

Another important issue with the viability of this
design approach involves the MS SOAP Toolkit,
which has the following limitations:

* Requires the Win32 operating system

B X

id=id1
xsibype=tvpes:Car
Model=93
Make=5aab
Color=5ork

Ik |

The Web service response
using the RPC routing service

Figure 10 Compare the information returned to a LotusScript agent in Notes 7 from Web services using the

same method but different routing styles.
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tcpmon: Troubleshoot Web service calls from Notes 6, 7, or 8
consumers

The free, open-source tcpmon” utility monitors the calls sent to and the responses received from Web
services. Web service development environments, including Domino Designer, do not usually provide
such a tool. The tcpmon utility is supported on Windows XP/2000, MacOSX, Linux, and Solaris. You can
run it directly from a browser or download it as an executable file.

I find tcpmon essential for troubleshooting my Web service call designs. A developer sets up tcpmon as a
listener between a Web service consumer (the requesting client) and a provider. The client connects to a
local Transmission Control Protocol (TCP) port where tcpmon is also connected. When you make a call
from the client, the process flow is as follows: consumer client — tcpmon — provider — tcpmon —»
consumer client. During this flow, tcpmon performs the following tasks:

* Interprets and shows the Extensible Markup Language (XML) request from the consumer client. You see
whatever XML format is being transmitted (e.g., tcpmon shows if the call or request is in SOAP format)

* Regenerates and shows the call to the real Web service
* Interprets and shows the XML that the Web service returns
* Returns the result to the original consumer client

Below, you can see the results of a sample call using tcpmon listening on port 8088. The top results
section of the window shows message statistics for port 8088, such as status of the call and elapsed time
to get the response. The middle section shows the SOAP request message that I sent directly to the Web
server using the Sender tab of tcpmon. The last section shows the SOAP response that the Web service
returned through tcpmon, which tcpmon then passed on to the consumer.

" You can find more information on tcpmon at this Web page: https://tcpmon.dev.java.net/

[ P
s | Sereer ot 8085 |
Shop uuml’cn:r e Fu—. Jr— pu.-:-F |
State firoe Kt Hind gt Het [ Elagrind Fim
Mire  20000%-27 L1:14138 i et Pispel mapboaruinn Lok gmodata k. POST fgsusrviost ortesd s M), WITRILD ... 5

=*HEtpa/f srhesas. xnlssap. e/ soap/ervelopel™ wmiss:xsd="hrep:/ fuwe .o oe 2001/ EALEchena™ )

244 Bead, vebserviee . geedata. di/

vIdencifiscmis winiknogle</ localisas ionlidentifiec
caTatamldent i inrsGoPco [30M</ specemldencifines -

& umlcscgcsp="htop: /S achemas  omlscap . orgd sonp/ e lope/™ smlnpizei="h

| T o rens e | mesed | setchiavs | i

The tcpmon utility for monitoring TCP connections
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* Provides limited support for MS Windows
Server 2003

* The Microsoft NET framework has deprecated
the toolkit; .NET no longer supports versions of
the MS SOAP Toolkit prior to 3.0, and it will only
support MS SOAP 3.0 until March 31, 2008’

Because the MS SOAP object is deprecated, I
strongly recommend using Java (which has no depen-
dency on the MS SOAP object) if the NET Web
service uses SOAP 1.1. (I'm getting a little ahead of the
results here.) If you plan to consume .NET Web services
using SOAP 1.2, I recommend that you move to Notes
8, which has no problem with SOAP 1.2 Web services,
whether you use a LotusScript or Java WS client.

If you can’t move to Notes 8§ yet and want to use
the MS SOAP solution, you have two implementation
choices. One involves downloading and installing the
MS SOAP Toolkit 3.0 on all Notes clients that call the
Web service. You can use the toolkit’s installation

7 For more information on Microsoft support for MS SOAP 3.0,
visit this Web site: http://support.microsoft.com/kb/811215/

wizard to automate that task for you. However, many
companies have concerns about adding applications to
maintain and support, so your IT department may not
be receptive to installing this toolkit on every client.

Another approach you could use is to let the Domino
Web server handle the SOAP requests and instantiate
the MS SOAP object. In this solution, you create a
LotusScript agent (a servlet) on the Web server to
handle all calls to the NET Web service. The
LotusScript client then uses HTTP requests to commu-
nicate with the LotusScript agent instead of directly with
the Web service. In this scenario, you don’t need to
install the MS SOAP toolkit on each client, although
you do have to create more code. The additional code
must handle authentication differently and manage the
client-to-servlet communications. You also must make
sure that the Domino Web server is running on a Win32
operating system that supports the MS SOAP object.

There is an alternative approach that enables you
to use a LotusScript consumer. See the sidebar
“Another design approach: Create a custom .NET
control with a COM wrapper to use with LotusScript
or Java code” for more information on this method.

Another design approach: Create a custom .NET control with a
COM wrapper to use with LotusScript or Java code

To make Notes 7 act as the Web service consumer, you can create a custom .NET control with a COM
wrapper and then write LotusScript code that calls the .NET class library using the COM wrapper. With
this technique, you can use Java or LotusScript (without the deprecated SOAP object) for the consumer

code. This technique works well.

I didn’t test it for you in this article because it doesn’t raise issues and it’s not one of the top two design

choices Notes developers use.

Although it works well, there are several downsides to this technique:

* You need to maintain and update your own COM object.

* As with the SOAP toolkit, you need to distribute and register the COM object wherever it is used —
meaning with all clients, if you are calling the Web service directly from the Notes client. You can
work around this in the same manner you work around solving SOAP distribution, mentioned in the
section “Using Notes 6 or 7 as a NET Web service consumer.”

» This approach is slower than calling a Web service natively using Java.
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Consuming SOAP 1.1 services with
different routing styles from SOAP 1.1
Java agents

To test consuming services with different routing
styles from Java, | created and ran two SOAP 1.1-
compatible Java agents. The PROXY.NET SOAP1.1
agent calls Org_CarsSOAP11.wsdl (the Document
service using SOAP 1.1). The PROXY.NET SOAPI1.1
RPC agent calls Org_CarsRPC11.wsdl (the RPC
service using SOAP 1.1).

For each WSDL file, I followed this process to
create the corresponding Java consumer agent:

1. From the Notes client, use the Stubby Notes data-
base to generate stubs for the WSDL file. Detach
the JAR file to the local drive. (See the sidebar
“Using Stubby” for a quick overview of how to
do this.)

2. In Domino Designer, create a new Java agent for
using the stubs. Copy the sample code from Stubby
into the programming pane. Insert response-
handling code and calls to the Web service.

3. Attach the new JAR file to the Java agent.
4. Save and compile the agent.

5. From Domino Designer, run the Java agent.

Note!

Refer to the “Routing styles” sidebar to see how
a provider sets a Web service to use either RPC
or Document style.

To see how the agents work with definitions from
the WSDL files, let’s examine the part of the PROXY.
NET SOAP1.1 RPC agent code that calls the getCar
method (shown in Figure 11).

Lines 1 — 5 import packages that are needed to call
the Web service. These lines define standard packages
created by Stubby. Note that to deploy this agent as a

Using Stubby

For information about the Stubby database and how it generates proxy classes, refer to the OpenNTF.org
Web site.” You can download Stubby by clicking the link under the Releases section of the page.

Teaching Stubby, the Java stub generator Notes application, is not the purpose of this article, so I'll just
outline the steps to follow for creating the stubs for a Web Services Definition Language (WSDL) file:

1. Open Stubby in your Notes client. In the default view in Stubby, click the Create New Doc button.
2. Inthe “WSDL file’ field, type the path to the WSDL file.

3. Click the Generate Stub Files button. This action generates proxy classes using information from the

WSDL file and creates a Java Archive (JAR) file.

4. Select the ‘generated files’ tab to view the JAR, Java, and other files that were just created. The figure
on the next page shows this tab after I generated the stubs for CarsRPCSoap11.wsdl.

5. Detach the JAR file from the ‘generated files’ tab to the local C: drive.

Now the JAR files are accessible for attaching to the Java agent that calls the Web service represented by

this WSDL file.

" www.openntf.org/Projects/pmt.nsf/ProjectLookup/Stubby

Continues on next page
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Continued from previous page

Also note that Stubby generates sample code (available on the ‘sample code’ tab) that includes everything
necessary for calling the Web service. Copy and paste the sample Java code into the agent’s programming
pane in Domino Designer and use it as-is.

5 Workpoen | 5 STUBEY 2 £F St Fies lor CanfPTS0a011 X

natructicni | ganarated files | sample code | athar infammation

Thiesn filkes wrn gengrated whn thi “Genenain Sub Fles® buton was cicked

JAR Faliz | ']
CarsRPCEoapl ] jar

Jova Source |_']
Filas: = CAE i

| L] CarsFPCEoapil jeva
CarsFFCSoap1 1Locsior |w:||_L| CarsRFCEoap] Sonp jove

CarsFECSoap] 1 ZoapSiub e

Jova Class Files.

Fippied Source: Files j
CarsFFLS0ap1 1 Source np

Car I:h!ii[ - CannRFCSoop1 1 doss = Cars RFCSoap] 1 Localor class

| l] CarsFPCESoapl1Soop class CarsRPCSonp] 1 SoapSub.class

The ‘generated files’ tab in Stubby shows the JAR, JAVA, SOURCE.ZIP, and CLASS files just created.

1. import lotus.domino.*;
2. import dk.edbgruppen.schemas._2007._1.CarsTestWS.CarsRPCSoap11.*;
3. import lotus.domino.axis.client.Stub;
4. import lotus.domino.axis.message.SOAPHeaderElement;
5. import javax.xml.soap.SOAPElement;
6. public class JavaAgent extends AgentBase {
7. public void NotesMain() {
8. try {
9. Session session = getSession();
AgentContext agentContext = session.getAgentContext();
10. Car myCar = new Car();
11. // The Locator class knows how to access our Web service

Continues on next page

Figure 11 The PROXY.NET SOAP1.1 RPC Java agent code — excerpt
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12. CarsRPCSoap1l1Locator loc = new CarsRPCSoap1l1Locator();
13. CarsRPCSoap11Soap service = loc.getCarsRPCSoapl1Soap();
14. myCar=service.getCar(1);

15. System.out.printin(myCar.getMake());

16. } catch(Exception e) {

17. e.printStackTrace();

18. >

19. >

20. }

Figure 11 (continued)

- <s:complexType name="Car">
- z5isequences

<..'"S:SEC|UEHCE>

<s:element minOccurs="0" maxOccurs="1" form="unqualified" name="Model" type="s:string" />
=s:element minQccurs="0" max0ccurs="1" form="unqualified" name="Make" type="s:string" /=
=s:element minQccurs="0" max0ccurs="1" form="unqualified" name="Color" type="s:string" /=

Figure 12 A complex type Car object defined in a WSDL file

consumer application to Notes clients, [ would not
need any other Java files (JAR, etc.).

Lines 6 and 7 define the public class, which is a
default when creating a new Java agent in Notes.

Lines 8 and 9 provide the agent context, which
Domino Designer automatically generates when
creating the Java agent.

Line 10 instantiates a new instance of the Car
object defined in the NET Web service (the relevant
definition from the WSDL file is shown in Figure 12).
Note that this Car object is a complex type name that
the Web service defined with properties.

Lines 11 — 13 create a new instance of the Locator
class from the JAR files, which are the glue that
enables the Java code in the consumer to call the Web
service. (These two lines of code are from the ‘sample
code’ tab in Stubby, which provides usable sample
code after generating stubs from a WSDL file.)

Line 14 calls the Web service with the getCar(int)
method. This method is described in the test Web
service site’s description depicted in Figure 13. Web
service developers typically provide consumer devel-
opers with method descriptions like these, which
identify the RPC style the Web service uses. Line 14
in Figure 11 also associates the response from the
Web service call getCar(int) with the agent’s instance
of the Car object (myCar).

Line 15 defines how to handle the response.
Before coding the response handling, you can find out
what’s required by examining the associated Java file.
In this case, I looked at the Cars.java file that Stubby
generated when creating the stubs. The file provides
several properties and methods, including getMake
(circled in Figure 14). The getMake property returns
a string, (java.lang.String). Therefore, in Figure 11,
line 15 calls and prints this string to the terminal using
the property System.out.println.
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CarsRPCSoapi1

Click here for a complete list of operations.

getCar
Test

The test form is only available for requests from the local machine.
SOAP 1.1

The following is a sample S0OAF 1.1 request and response. The placeholders shown need to be replaced with actual v

POST /CarsTestWS/CarsRPCScapll.asmx HTTE/1.1

Host: wmarhwebsrwv

Content-Type: text/xml; charset=utf-8

Content-Length: length

50APAction: "http://schemas.edbgruppen.dk/2007/1/CarsTestW5/CarsRPCSoapll/getCar™

«<?xml wversion="1.0" encoding="utf-8"?>
<soap:Envelope xmlns:xsi="http://wuw.w3.org/2001/¥ML.Schema-instance” xmlns:xsd="http:
<soap:Body soap:encodingStyle="http://schemas.xmlsoap.org/scap/encoding/">
<tns:getCar>
<carld xsi:type="xsd:int">int</carId>
</tns:getCar>
</=zoap:Body>
</soap:Envelope>

Figure 13 The Web service description for the getCar method
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inttructinns | ganarated filns | eanspls cods | sthar information package dk. edbgruppen. schimas, _2007. 1. CarsTestHs. CarsRPCSOIpLL
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private *d‘-’d_"drlq. String model:
= o 5 privaTe java. lang. String make;
5 - o S — i 0 J
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JAR Film; ?Il'n'lh' carf)

CanRPCSoapl | jer
punlic java. lang. String getHodel() {
return this,madel;

Jawn Source u 3
Filies; Carj
- Car jaa " . 0
pullie vald sevMadeldjava, Vang. 5tring madel)
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=CanRPCSoapl | jevsa H
pullic java. lang. sering getHakeld {
u Du.wﬁFCSuu.pHLuumlmu L&] j";'ru:'n ?h"l:.rra.lgpg
[ :
CanRFCSoop! 1SoapSubjma punTic wold getMakerjava. lang. dtring make) {
" this.make = make;
Sippad Sowrca Filas: |_"| public java.lang.sering gercoler) {
= CaRFCSoap] | Bounos ip . return this, coler;
Jawn Class Files: u u public vodd serceler({java. Tang.5tring color) {
Fis. lor = lor:
-Carclass - CarsRPCEoap] 1 clas } rhis-snior = anier
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{'fob] instancecf car)) return Ffalse:
-:z" n'rhp-r' = [Car) ohi;
= ru.'ll( return False;
1 == obi} retwrn True;
nq:zl1c11( Te mull) !i
return [ equalicals == objd;

__equalscals = abi:
pooTlean _eguals;
_equals = Tres &8
{rrhis.model==rul] &4 other.getMade](J==null) ||
rehis mode] el &5
this.model. equalsiother . georodel (0307 &4
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Figure 14 Viewing the properties and methods of the Car.java file in Stubby
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Lines 16 — 20 catch any errors that might arise and
close class and method brackets.

11052007 09:3454

=10l x|
= As you might expect, the results were fine for the
getApprovedCar and getApprovedCars method calls,
so again, | won’t show them. However, as before, the
getCar method returned different results for each
routing style. Figure 15 shows the PROXY.NET
SOAP1.1 RPC agent results for the complex type
response to the getCar method, and Figure 16 shows
the results of running the same method request in the
PROXY.NET SOAPI.1 agent. The agent calling the
RPC service successfully handled the response, but
the agent calling the Document service failed to
handle the response.

= LI—I Why did the Document service response fail to

. . 0
ey | Lk display in Notes 77
Figure 14 shows the Java Source Files section of

Figure 15 Response from running the PROXY.NET the ‘generated files’ tab in Stubby, which had just
SOAP1.1 RPC agent in Domino Designer  generated the stubs for the WSDL file with the

WebServiceEngineF ault

faultCode: {http:fschemas xmlsoap.argfsoapienvelopefiSemver.generalException

faultSubcode:

faultString: orgxml.sax SAXException: SimpleDeseriaIizEr encountered a child element, which is NOT expected, in something it was trying to deserialize.
faultActar:

faulthlode:

faultDetail:

orgxml.sax. SAXException: SimpleDeserializer encountered a child element, which is NOT expected, in something itwas trying to deserialize.
at lotus.domino.axis AxisF ault makeFaultiUnknown Source)
at lotus.domino axis.client. Callinvoke{Unknown Source)
at lotus.domina.axis.client.CallinvokedUnknown Source)
at lotus.domino.axis.client.CallinvokeUnknown Source)
atdicedbgruppen.schemas._2007._1.CarsTestWS. CarsSoap11.CarsSoapl1SoapStub.getCariCarsSoap1 1 SoapStub javal 82
at Javafgent Moteshainilavafnent java:24)
at lotus.dominoAgentBase runklotes{Unknovwn Source)
at lotus.domino MotesThread. run{Unknown Source)
Caused by orgxml.saxSAXException: SimpleDeserializer encountered a child element, which is NOT expected, in something itwas trving to deserialize.
at lotus.domino.axis.encoding.ser.SimpleDeserializer.onStartChild{Unknown Source])
at lotus.domino.axis.encoding.DeserializationContextimpl starElementi{Unknown Source)
at lotus.domino.axis. message SAXZ2EventRecorder replay{Unknown Source)
at lotus.domino types MessageElement publishToHandler{Unknown Sourcel
at lotus.domino.axis message RPCElement deserialize{Unknown Source)
at lotus.domino.axis. message. RPCElement.getParamsiUnknown Source)
.. ¥ mare

Ryd

Figure 16 Response from running the PROXY.NET SOAP1.1 agent in Domino Designer
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Document service. In the figure, Car.java is opened so
its code is visible in the right-hand pane. Notice that
the stubs actually use the javax.xml.rpc.Service
package, which only supports RPC. In other words,
Stubby seems to have interpreted the WSDL file as set
to RPC, although it’s set to use Document style. The
end result is that there was a child element in the
Document service response that the agent didn’t
expect — the Document style response was not
formatted as the agent expected.

The disconnect in converting some data types
correctly from a .NET Web service response to Java
objects is not confined to Stubby. The problem seems
to be in interpretation between Axis and a .NET Web
service. | can’t provide you a list of data types that
work and don’t work because it could differ
depending on the IDE or conversion tool, the Axis
version, and so on — too many factors! However, in
my experience, a practice that most often provides
good results is using the oldest or less complex data
types in exchanges between a Java consumer and a
NET Web service. By this rule, for example, you
might expect that arrays are sometimes structured
differently because they are more complex.

I believe that the best solution lies with the .NET
developer. That person should either write Web
service methods that don’t give responses likely to
have translation problems or try to restructure the
WSDL file generated from the .NET Web service so
that parameters and responses are simpler and under-
standable for the WSDL2Java processes used by
RAD, Eclipse, Stubby, and other tools.

If you can’t arrange to match the data type to the
type that the proxy class expects, don’t give up. If
you’re knowledgeable about constructing Java classes,
it might be possible to make slight modifications to
the proxy class and still get it to work. I have devel-
oped Web service consumers that successfully mix
automatically generated proxy classes with one or two
manually modified classes.

The best way to go about this solution is to remove
the problematic Java file from the JAR file on the
local C: drive and then, from Stubby, import the Java
file alone directly into the Notes Java agent, in the
same way you import the JAR file (refer to the “Using

Stubby” sidebar). Then from Domino Designer, you
can modify the Java file’s code to accommodate
what’s required. For example, say Stubby’s Java file
interprets a parameter in a response as an object
instead of an array, like this:

someFunction(java.lang.Object obj)

The consumer developer could try modifying the
object to an array, like this:

someFunction(int[] array)

You can use this solution to solve problems in calls
as well as in responses (e.g., the Web service expects
an array in the calling method, but the tool generating
the Java proxy converts the array to an object).

Consuming SOAP 1.2 services from
SOAP 1.1 Java agents

Theoretically, testing the SOAP 1.1-compatible

Notes consumer running against a Web service set

to SOAP 1.2 should work because, as you saw
earlier, SOAP 1.2 is designed to be backward compat-
ible. To test this theory, I made two minor changes to
the PROXY.NET SOAP1.1 RPC agent shown in
Figure 11:

* T added the following line after line 11 so that the
calls point to the SOAP 1.2 RPC Web service on
my test server.

URL url = new URL("http://vmarhwebsrv/
CarsTestWS/CarsRPC.asmx");

* I changed line 12 by adding url as the method
parameter:

CarsRPCSoap1l1Soap service = loc.
getCarsRPCSoap11Soap(url);

Because these changes are very simple, I didn’t
include the modified agent in the download files.

This test had disappointing results. As soon as the
altered agent started calling the Web service methods,
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Routing styles

If you develop calls to Web services from any Java Web service consumer, you’ll probably find it easier
to consume Web services that use the RPC routing type because Axis, which is present in Domino,
Rational Application Developer (RAD), and many developer tools, handles many of the RPC elements for you.

Below is some C# (C Sharp) Web service code for a simple Hello World Web service written with
VS .NET. The SoapRpcService attribute in line 7 specifies the RPC routing style for this Web service.

1. using System;

2. using System.Web;

3. using System.Web.Services;

4. using System.Web.Services.Protocols;

5. [WebService(Namespace = "http://tempuri.org/")]

6. [WebServiceBinding(ConformsTo = WsiProfiles.None)]

7. [SoapRpcService(RoutingStyle = SoapServiceRoutingStyle.SoapAction)]
8. public class Service : System.Web.Services.WebService

9. {
10. public Service () {

11. //Uncomment the following line if using designed components
12. //InitializeComponent();
13. }

14. [WebMethod]

15. public string HelloWorld() {
16. return "Hello World";

17. 3}

18. 3}

Line 8 indicates the beginning of the Web service, which is public in this example. Lines 10 — 17 indicate
the methods that the Web service contains.

Some consumer programmers complain that the RPC routing style couples the consumer with the provider
too tightly. The WSDL file provides more information about the structure and tells the consumer more
about using the data than the standard Document service does. For example, say an RPC service method
tells you to use an integer as the parameter and a Document service method tells you to specify the same
parameter as a type that’s defined elsewhere. If you want to change the parameter to take two values, you
have to change every call your code makes to the RPC service method, but you only have to change the
object passed to the Document service method, not the calls. In other words, the Web service consumer
developer has less flexibility when the Web service method uses RPC.

The only thing the provider needs to do to convert this source code to Document service routing is to change
the embedded word Rpc in line 7 to Document, as follows:

SoapDocumentService(RoutingStyle = SoapServiceRoutingStyle.SoapAction)
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I got errors for the responses to every method, such
as “Server did not recognize the value of HTTP
Header SOAPAction.” The errors meant that the
request did not match what the Web service was
expecting. Resolving errors like these requires
looking in the Java files to find the structure
expected by the Web service and using tcpmon to
see the call the consumer sent to the Web service
before the failures occurred. The goal is to create a
request that suits the Web service, which probably
involves altering the Java files involved, just as in
the previous section.

An alternative is to try to get the Web service
provider to change the SOAP headers (see the
sidebar “How to change a SOAP 1.2 service to a
SOAP 1.1 service”). If you don’t own or can’t influ-
ence the Web service, then this solution is not
practical for you.

Your best option for a Notes 6 or 7 consumer of
SOAP 1.2 Web services may be to create a custom
.NET control with a COM wrapper. A COM wrapper
is capable of consuming a Web service that uses
SOAP 1.2. For more information on this technique,
refer to the sidebar “Another design approach: Create
a custom .NET control with a COM wrapper to use
with LotusScript or Java code.” Note that you don’t
have to use Java with this technique — for example,
I have written such objects as .NET code (Visual
Basic/C#) and used them from LotusScript agents.

Summary of advice for Notes 6 and 7
developers

Consuming with LotusScript and the
MS SOAP object

If you are creating an MS SOAP and LotusScript
Web service client, then it’s possible to consume a
NET Web service that uses SOAP 1.1 or SOAP 1.2.

However, you must check the routing style the
Web service uses for responses. You must create the
response object based on the expected response,
given the routing style.

Regardless of current success, though, be aware
that the MS SOAP object is deprecated. You will
need to reprogram the consumer code when this
object fails to work. The only alternative for main-
taining a LotusScript solution in Notes 6 and 7 is
to create a custom .NET control with a COM
wrapper.

Consuming with Java

If the Web service uses SOAP 1.2, Stubby won’t
be able to generate stubs at all. Eclipse and RAD
can generate proxy classes for SOAP 1.2 Web
services, but the proxy classes wouldn’t work in
Notes 6 or 7 because Java in these releases is based
on Axis.

If the Web service uses SOAP 1.1, generating
stubs with Stubby and running Java agents is an
easy way of calling a NET Web service from
Notes. However, Stubby assumes that the .NET
Web service you are calling is RPC-enabled. If the
Web service uses Document routing, calls and
responses with simple data types are likely to
succeed, but the calls or responses using complex
data types (regardless if generated in .NET, RAD,
or Eclipse) might generate errors in Notes 6 or 7.
In such cases, you must manually alter the relevant
classes by adding the correct child elements to
make the call or handle the response.

If you are not an expert Java programmer, I
don’t recommend trying to consume SOAP 1.2
Web services or non-RPC services with Java agents
in Notes 6 or 7, as the technique for correcting
problems is complicated and error-prone. If you
provide or have influence over a Web service that
uses SOAP 1.2, to consume it reliably in Notes 6 or
7 with Java, you would have to change its headers
or ask the provider to change the service to use
SOAP 1.1. Few developers have the means to do
so, but for those of you who can either change the
Web service directly or influence the provider to
change it, you can find out exactly what to change
in the sidebar “How to change a SOAP 1.2 service
to a SOAP 1.1 service.” It explains the subtle and
often elusive points that must be addressed in order
for the change to be successful.
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How to change a SOAP 1.2 service to a SOAP 1.1 service

For those of you who have control or influence over the Web service you want to consume with Notes 6
or 7, this sidebar provides a summary of the steps to change a Web service from SOAP 1.2 to SOAP 1.1.
To follow along as an exercise, you can start with the Web service that I used to generate the Org_Cars.

wsdl and Org_CarsRPC.wsdl files, both of which are set to SOAP 1.2. Here are the basic steps:

1. In Visual Studio (VS) .NET, alter the web.config file to use SOAP 1.1 for generating responses.
2. Generate the new Web Services Definition (WSDL) file.
3. In a text editor, remove the SOAP 1.2 reference in the WSDL file to conform to Stubby requirements.

When the WSDL file is ready, you can use the edited WSDL file in Stubby to generate the SOAP 1.1-
compatible Java-based consumer code in the normal manner. Don’t forget to test the client code to make
sure it can consume the Web service.

Steps 1 and 3 are the tricky steps, so let’s take a closer look at changing the SOAP version in the
web.config file and editing the header in the WSDL file.

Changing the SOAP version in the web.config file

Follow these steps to alter the web.config file:
1. Open the web.config file in VS .NET.

2. Change the version of SOAP from HTTPSoap12 to HTTPSoap by going to the <protocols> section
and using the ‘remove name’ and ‘add name’ properties, as shown here:

<protocols>
<remove name="HttpGet"/>
<remove name="HttpPost"/>
<remove name="HttpSoap12"/>
<add name="HttpSoap"/>
</protocols>

Changing the SOAP protocol version in the web.config file

This change ensures that the Web service only provides binding for SOAP 1.1.
3. Regenerate the WSDL file.

Changing the web.config file in VS .NET does most of the job of removing SOAP 1.2 references, but the
resulting WSDL file doesn’t conform to the standard that Stubby expects because VS .NET leaves a refer-
ence to the SOAP 1.2 namespace in the header. You have to manually remove this reference.

Removing the SOAP 1.2 reference in the WSDL file’s header

Before using the WSDL file in Stubby, use a text editor to remove the reference to SOAP 1.2 in the
header, which refers to the SOAP 1.2 namespace. Note that Stubby generates this line in the WSDL file

Continues on next page
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Continued from previous page

even if you changed the web.config file in VS .NET. As discussed earlier, the header already has a line
referring to xmlns:soap (the SOAP 1.1 assumption for backward compatibility). The image below high-
lights this line in the header of a WSDL file. Simply delete the line with any text editor.

<7xm] wersion="1.0" encoding="utf-8"7=>

xmlns :tm="h

"http: //schemas sd1/mimes"

http: /7

=M150ap. orgw
dbgru 3

target ames pace= E . gru d
=mins rwsdl="http: Xischemas xm150ap.0rgﬁwsd1X“>
awsd]: tﬁpes>
<5 :schema e1ementFDrmDefau1t- qualified'

<scomplexTvope name="Car >

<wsd]:definitions xmins:soap="http:/ /schemas.xmlsoap. orgswsd]so0ap/ ™
T Simicrosoft. com;wsd1/m1mejtextmatchingf” xmins :soapenc="http://schemas.xmlsoap. org/soap/encoding/™
X200?ilicarsTestWS!CarsRPC xmlns i s="http: feww. w3, UrgX2OOIIXMLSchema”
_ EEll mins http="http: iischemas xmlsoap.orgswsdlhrtps”
00? 1/CarsTestws,/CarsrpC”

targetiamespace="http: ffschemas edbgruppen. dki2OOTIIXCaFSTestWSJCarsRPC >
<simport namaspace="http://schemas. xmlsoap. orgs/so
<s:import namespace="http:/ /schemas.xmlsoap. orgs ws

Jencoding” S
A

The SOAP 1.2 namespace line in the header of the WSDL file

After you remove the SOAP 1.2 reference in the header, the WSDL file for the RPC Web service looks
similar to the CarsRPCSoap11.wsdl file that I provide with the download files.

You can now run this WSDL file through Stubby again to generate new stubs.

Tip!

To change a Web service from one routing style
to another, the provider changes the attribute
“SOAP call for RoutingStyle” set in the Web
service code.

Using Notes 8 as a .NET Web
service consumer

By now, you know that consuming Web services in
Notes 6 or 7 is possible in many circumstances. It’s
easier in some situations than others. There are many
issues the developer has to take into consideration in
order to come up with a successful consumer design.
The good news is that with Notes 8, these concerns are
over. Notes/Domino 8 contains all of the functionality
necessary for consuming .NET Web services well.

I don’t have room in this article for complete coverage

of the Domino Designer 8 Web service features that
support providers and consumers, but I can give you a
couple of consumer agent examples that point out some
of the features that make LotusScript and Java Notes 8
agents successful consumers of .NET Web services.

Tip!

Domino Designer 8 supports the Web Services
Interoperability (WS-I) standards, which aren’t
supported by RPC services. This topic is
beyond the scope of this article, but good for
Web service developers to know about. For
more information, visit the WS-I Web site® or
read the IBM developerWorks article on WS-I
Compliant Web services in Domino 8.°

8 www.ws-i.org

’ www.ibm.com/developerworks/lotus/library/domino8-WS-I
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The examples in this section use the WSDL
file named Cars.wsdl; it’s the WSDL file for the
Document routing flavor of the basic .NET Web
service that uses SOAP 1.2 for generating responses.
These are the settings that gave poor results in the
Notes 6 or 7 examples earlier.

You might be wondering why we aren’t testing
consuming SOAP 1.2 Web services in Notes/Domino
8. The answer is that Notes/Domino 8 uses the Axis2
framework to generate Java or LotusScript proxy
classes, and Axis2 supports responses generated with
either SOAP 1.1 or SOAP 1.2. I haven’t found any
errors so far, so I have none to show you here.

I ran the Web services for these tests in the same
way as for the Notes 6 and 7 tests.

Consuming with LotusScript

Instead of using an MS SOAP object for calling Web
services with LotusScript, I used LotusScript proxy
classes. Domino Designer 8 automatically generates
the LotusScript (or Java, if preferred) proxies for an
imported WSDL file in a special script library.

Generating this library was easy. In Domino
Designer 8, I created a new LotusScript script library
named PROXYClasses. I opened the library’s
Declarations work pane (see Figure 17), clicked the
WSDL button at the bottom of the screen, and chose
Import WSDL from the available actions to import
Cars.wsdl from my local C: drive. Domino Designer 8
automatically generated LotusScript classes from the

Objects I Reference

PROXYClagses (Script Library) : (Declarations)

= m PROXYClasses [Scrpt Librany) e MCLUDE "loed los”

© [Fptions]

4 [b&clarations) Clags Car_nl Az XBD_ANYTYPE
4 Initislize

© Teminate Public Model 4z XSD_STRING

Public take As XSD_STRING
Public Colar Az XS0_STRIMG

Sub MEW
End Sub

End Clasg
Clags Array0fString_n0 Az XED_ARNYTYPE
Public string() Az XSD_STRING

Sub MEW
End Sub

End Class

Clazs CarsSoap_n0 &z PorTypeBase

Sub MEW

"CarzSoap_n0"

End Sub

End Function

Function getCar{carld Az Long) Az Car_nl

End Function

Constnl = "hitpischemas.edbgruppen.dki2007/1/Cars Testw'SICars"

Call Service.Initialize ("HttpSchemasEdbgruppenDk20071 CarsTestwSCars Cars”, _
"Carz.CarzSoap”, "hitpifvmarhwebsrdCars Testw'SICars azmx", _

Function gethpprovedCar{carld Az Long) As XSD_STRING
Set gethpprovedCar = Service Invoke("getdpprovedCar”, carld)

Set getCar = Service lnvoke("getCar", carld)

Erraors I

WwWSDL... I

Ra|Ex

Figure 17 Domino Designer 8 can automatically convert an imported WSDL file into proxy classes in the

declarations of a LotusScript script library.
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imported WSDL file and displayed them in the
library’s Declarations pane. Note that the script library
contains only back-end classes (after all, the consumer
developer doesn’t need the Web service Ul to code
requests). Therefore, the script library can work with
agents in the Notes 8 client or Domino 8 server.

Note that Domino Designer 8 automatically
includes the Isxsd.Iss file in all of its LotusScript
proxy library declarations. This file contains
predefined LotusScript classes to use with Web
services. Note that the Model variable has a special
data type: XSD_STRING. The Isxsd.Iss file defines
XSD_STRING as having the methods
GetValueAsString and SetValueFromString(String),
which Domino uses to get and set variables within
calls to the Web service as the correct data types for
calling or for interpreting Web service responses
regardless of routing style. For further information
about the data type mapping Domino Designer uses
between the WSDL file and Java or LotusScript, look
in the Domino Designer 8 Help files under “Java and
LotusScript mappings.”

When the script library was ready, I created a new
LotusScript agent named “.NET LSAgent” with the
code shown in Figure 18. This code does the equiva-
lent of the code in Figure 11 — i.¢c., the response
should show the make of a car. By looking at the
LotusScript library, I determined the exact names of
the Car class properties (Model, Make, and Color) that
Domino Designer generated from the WSDL file.
Notice that the script library shown in Figure 17,

1. Sub Initialize

2. Dim myMake As Variant

3. Dim myCar As New Car_n0()

4 Dim mySoap As New CarsSoap_n0()

Ul

Set myCar=mySoap.getCar(1)
6. Set myMake= myCar.Make

7. Msgbox myMake.GetValueAsString()
8. End Sub

displays property names with the suffix n0. I’'m not
sure yet why Notes choose to suffix the names with

~n0 — perhaps it’s because they need to differ from
the names in the WSDL file.

Line 2 of Figure 18 declares the endpoint
myMake, which must be a Variant, due to the fact that
the Web service returns the make as XSD STRING
(see Figure 17).

Line 3 declares myCar as a New Car_n0, the
response that the Web service returns to the getCar
method.

Line 4 declares the SOAP call to the Web service.
It declares the variable mySoap, of type CarsSoap n0,
which is a class defined in the proxy classes.

Line 5 calls the Web service method getCar with
the integer 1, which asks the Web service to return the
first car in its list of cars (objects). The response is
returned to the variable object myCar.

Line 6 gets the property Make from the object
myCar. As you can see in the declarations in
Figure 17, the Make property has a data type of
XSD_STRING and sets the variable myMake with the
result.

XSD_STRING is a special Web service data
type, hence it is necessary to use the method
GetValueAsString to convert the XSD STRING
to a normal LotusScript string. Line 7 uses the
GetValueAsString method to return a string from
the myMake variable defined as XSD_STRING.

Figure 18 The LotusScript code for the .NET LSAgent agent
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Msgbox displays the string (converted from XSD
STRING) in a message box to the user.

When I ran the LotusScript agent from Domino
Designer 8, the call caused the Web service to

don’t use any other tools than Notes, and you can
manipulate the objects returned directly in Notes.

Then I created a new Java agent, called “.NET
JavaAgent,” with the code shown in Figure 20.

correctly return the make of the car, which the agent
displayed in a message box.

Consuming with Java proxy classes

I repeated the same process for creating the Java
consumer agent in Domino Designer 8. I created the
PROXYClassesJava script library and imported the
Cars.wsdl from my desktop to populate the library’s
declarations (see Figure 19). These proxy classes are

This agent code is very similar to the Java agent

for Notes 7, with these differences:

* Line 1 imports the lotus.domino package, which

allows the code to call Domino objects from a
Java program.

* Line 2 includes the proxy classes that Domino

Designer 8 generated when importing the local
WSDL file.

based on the Document style WSDL file, and the
outcome is similar to that of the Stubby/Notes 7

Line 3 is required for the new URL referenced in
line 12, because the Java package java.net defines

example, except that the result is pure Notes; i.e., you the type “URL.”
Objects I Reference PROXYClassesJava {(Script Library) : Action |
B 1 dkfedb Azch 4200 ~
=k zrraigfpspt.::gsc Fmas/ public CarsSoapSiubfjava.net URL endpointldRL, javax«ml.rpc.Service service) throws lotus.dominotypes Fault { —I

Arnay0fString()

* equals(]

“ getStringl)

© getStingl]

“ hashCode()

* zetSting()

* getStingl)
= cIka"eclhg|IU|:|:ena"schemas;’l 200

= " Car

“ Carl]

* eguals()

“ getColor)

“ getMake(]

“ gettdodel)

* " hashCode()

“ zetColor)

* zettdake()

' sethodel)
= 1 dk/edbgruppendschemas/_200
= cIka"eclhg|IU|:|:ena"schemas;’l 200

= CarsLocator
CarsLocator)

* getCarsSoap()

“ getCarzSoapl]

* getCarsSoapasddress(]

“ getPortf)

“ getPartf)

“ getPorts(]

© getServiceM ame()
= 1 dk/edbgruppendschemas/_200
= 1 dk/edbgruppendschemas/_200

super(endpointlBL, service):
}

publicjava.lang String aethpprovedCar(int carld) throws java.rmiRemoteException {
lotuz. dorminaswebsve client. Call _call = createCall{"getipproved Car'y;
java.lang.Object _resp = _callinvoke(new java lang. Object] {hew java.lang.Integer{carld)});
return {java.lang.String) _call. convert{_resp, javalang.String.class);

}

public dk.edbgruppen.schemas._ 2007 _1.CarsTestw'S Care. Car getCar(int carld) throws java.rmi RemoteException {

lotus. daminoawebsve client. Call _call = createCall{"getCar™;

javalang.Object _resp = _callinvoke(hew java lang. Object]] {hew java.lang.Integericarld)l):

return {(dk.edbgruppen.zchemas._2007 _1 CarsTestw'S.Carz.Car) _call. convert{_resp, dk.edbgruppen.schemas._2007 _1.CarsTestw
}

public dk.edbgruppen.zchemas._ 2007 _1.CarsTestW'S Cars ArrayQ0fString getbpprovedCars () throws java.rmi.RemoteException {
lotug.dominoswebsve.client. Call _call = createCall{"getipproved Cars");
java.lang.Object _resp = _callinvoke(new java lang. Object] 4);
return (dk.edbgruppen.schemas._2007 _1.CarsTestwS Cars ArrayOfString) _call.converti_resp, dk.edbaruppen.schemas._2007 _1.C
}

[=] “ CargSoapStub d I | 3
* CarsSoapStub() -
* gethpprovedCar) (e I J IQS'1
ge‘tﬁppr:ovedtars[] |Edit Project | |New Clazs I |Exp0rt I |Compi|e... | IWSDL... ‘|
Impork WSDL =
Export WSDL (.2 J[@nine o &l
(&) PROXYClassesJava - .. Shaw WSDL « W 2Lz

Figure 19 Domino Designer 8 can automatically convert an imported WSDL file into classes in the
declarations of a Java script library.
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* The Locator class has a different name in
the Notes/Domino 8 script library — it’s

CarsLocator instead of CarsRPCSoap11Locator.

This is because Stubby generated the Notes 7
example, while Notes 8 natively generated the
Notes 8 code.

When I ran this Java agent from Domino
Designer 8, I got the expected system output
message “Saab” in my Java console.

Notice that a Notes 8 consumer developer does
not need to know whether a Web service is RPC-
enabled or Document-enabled. Notes 8 uses Axis2,
so it has no problems handling SOAP 1.2 Web
services and Document services. The consumer
developer never has to tinker with the proxy classes
Domino Designer 8 generates from a WSDL file.

1. import lotus.domino.*;

Contrast this ease with developing the same consumer
agent for Notes 6 or 7, where I had to manipulate
certain classes from stubs so that they could handle
the Document service.

Tip!

If you don’t know the properties and methods
that you can call from the Java or LotusScript
agent, examine the proxy classes in the script
library you created from the WSDL file.

These classes usually specify what you

need to know about the methods and properties.

2. import dk.edbgruppen.schemas._2007._1.CarsTestWS.Cars.*;

3. import java.net.*;

4. public class JavaAgent extends AgentBase {

5. public void NotesMain() {

6. try {

7. Session session = getSession();

8. AgentContext agentContext = session.getAgentContext();

9. Car myCar = new Car();

10. // The Locator class knows how to access our Web service
11. CarsLocator loc = new CarsLocator();

12.  URL url = new

13. URL("http://vmarhwebsrv/CarsTestWS/Cars.asmx");

14. CarsSoap service = loc.getCarsSoap(url);
15. myCar=service.getCar(1);

16. System.out.printin(myCar.getMake());
17. } catch(Exception e) {

18. e.printStackTrace();

19. >

20. >

21. }

Figure 20 The Java code for the .NET JavaAgent agent
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Consuming RPC and/or SOAP 1.1
Web services

I repeated these exercises to develop LotusScript

and Java agents that call the RPC-enabled Web
services and the SOAP 1.1-enabled Web services.

I didn’t have to modify either the WSDL files before
generating proxies or the Domino Designer-generated
proxy classes used by the agents.

The results

All of the agent calls were successful. In fact, in my
daily work so far, I haven’t come across any problems
with calling Web services from Notes 8, other than
the caveats that Domino Designer 8 lists in its Help
files under Web services — Unsupported constructs.
For example:

* The anyAttribute element extends the schema with
attributes not specified in the schema.

+ Likewise, the data type ‘list’ is not supported
from LotusScript mappings to the WSDL file.

Developer summary on Notes 8
consumers of .NET Web services

In Notes 8, your LotusScript and Java consumer
agents should be able to call any .NET Web service
and interpret its responses correctly regardless of
whether the Web service’s settings are for RPC or
Document routing style, SOAP 1.1 or SOAP 1.2.
There is no need to craft code that can handle
responses with complex data types — the proxy
methods Domino generates correctly turn all
responses into objects that the agent code can use
directly.

Note that there still is no easy way of generating
Axis2 proxy classes that will work with Notes/
Domino releases earlier than 8. To my knowledge,
you can’t take the special Web-enabled script libraries
generated by Domino Designer 8 and use them in
agents that work in earlier Notes clients.

Conclusion

In this article, you explored some subtle but crucial
issues involved in developing a Notes consumer of
.NET Web services. In particular, I showed you the
difficulties that can arise in Note 6 or 7 when using
the two most popular ways of consuming Web
services: MS SOAP objects with LotusScript, or Java
with stubs generated with Stubby. The difficulties
arise from incompatibilities in SOAP protocols, Axis
versions, and routing styles. You learned how to iden-
tify potential issues by looking at settings visible in
the WSDL files, and you discovered what you can and
can’t do to get around the issues. You also observed
that the easiest .NET Web service to consume from
Notes 6 or 7 uses SOAP 1.1 and the RPC routing
style.

In addition, you discovered how to tune a Web
service to be more friendly with Notes 6 and 7 when
you have enough control or influence over the
provider. You also learned about the tcpmon tool,

a great utility that helps developers troubleshoot
problems with Web service calls.

You now know the design practices that make
Notes 6 and 7 consumers of .NET services more
successful. For example, if you still choose to design
consumers using the MS SOAP object (despite
looming obsolescence), you know that the best way to
do so is to have the consumer client connect to a
servlet on the Web server, which then uses the MS
SOAP object to communicate with the Web service.
That way, you only have to maintain the MS SOAP
object connection on the server, instead of at each of
the consumer clients. You also saw that Domino
Designer and Notes 8 provide the most problem-free,
fastest, and easiest way to implement Notes as a Web
service consumer.

Further reading

For some helpful resources, please see the next page.
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Resources
SOAP

For information on creating and consuming Web services with the MS SOAP Toolkit, I recommend
the following articles:

Michael Thomas Mohen, “Creating and Using Web Services with Domino” (THE VIEW,
May/June 2003).

Michael Thomas Mohen, “Creating and testing Web services with the new design element in
Domino 77 (THE VIEW, March/April 2006).

For information on Microsoft support for the SOAP Toolkit 3.0, visit this Web site:
http://support.microsoft.com/kb/811215/

Java proxies

For details on using Java proxies to consume Web services, | recommend these articles:

Jochen Finkbeiner, “Consume Web services in Lotus Notes applications, Part 1: Preparing the Java
proxy” (THE VIEW, July/August 2006).

Jochen Finkbeiner, “Consume Web services in Lotus Notes applications, Part 2: Deployment”
(THE VIEW, September/October 2006).

Stubby, tcpmon, and WS-I

For information or to download Stubby, refer to this Web site:
www.openntf.org/Projects/pmt.nsf/ProjectLookup/Stubby

You can find more information on tcpmon at this Web page:
https://tcpmon.dev.java.net/

The WS-I Web site:
WWW.Ws-1.0rg/

For information on WS-I Compliant Web services in Domino 8, read the article
“Engineering WS-I compliant Web services for IBM Lotus Domino V8” (IBM developerWorks):
www.ibm.com/developerworks/lotus/library/domino8-WS-1/
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