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Overview

This guide describes the activities needed to develop and deploy an application into the Business Grid Components
for WebSphere Extended Deployment. Throughout these sections, a sample application — the Mandel brot
application —isused asa concrete example of the information discussed to reinforce the material presented.

1 Application Development

This section describes the devel opment activities needed to integrate an existing native application into the Business
Grid Components for WebSphere Extended Deployment.

1.1 Beforeyou begin

TheBG i d. tar. gz fileincludesthe BG' i d- devel op. t ar. gz filewhich contains all of the artifacts used for
client application development and business grid native application development and packaging.

Copy and untar this development tar file on the workstation where you will be doing your client and business grid
native application development.

In the following sections, the development process is described as a sequence of steps. The result of those steps
result in two components:

e Theclient application (client app)
e TheBusiness Grid native application (grid app)

Each step below identifies which of these two componentsit isrelated (client app or grid app).
The development tar file includes two sample business grid applications:
1. The Mandelbrot sample application (used as the example in this documentation).
A sample application which includes a web application which allows specification of a number of parameters
(e.g. location and size of the rectangle, number of tiles, the pixel dimensions of the generated image,...) and

which invokes a native application that generates a PNG image showing the results of applying the
Mandelbrot algorithm to a specific rectangles in the complex plane. The Mandelbrot sample is comprised of:



o Mandel br ot Sanpl eApp. ear (the client app) —a J2EE application used to invoke the backend
Mandelbrot grid application

o Mandel brot Gri d. ear (thegrid app) —a .ear file containing the grid application suitable for
deployment to the Business Grid

2. The Echo sample application.

A sample application which includes a web application which allows specification text and which invokes a
simple backend application that echoes the text back as a response. The Echo sample is comprised of:

o EchoSanpl eApp. ear (theclient app) — a J2EE application used to invoke the backend Echo
grid application

o EchoG i d. ear (thegrid app) —a .ear file containing the grid application suitable for deployment
to the Business Grid

1.2 Development Overview

An overview of the development activitiesis as follows:



Development
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- Begin with anative application that is to be run on Business Grid.
- Native application takes input from stdin, command line arguments and files and produces output as files, stdout,
stderr and an exit value.
- Formally describe inputs and outputs in WSDL document.
- Construct wrapper script that accepts a SOAP message on stdin and produces a SOA P message on stdout.
SOAP messages conform to WSDL.
- Use Business Grid tooling to generate equivalent asynchronous WSDL document(s).
Use standard tooling to construct client application based on asynchronous WSDL document(s).
«  Construct XSL transform to transform SOAP request message to scheduler job.
Use Business Grid tooling to package native executable, XSL transform and wrapper script as a grid application.

1.3 Native application (grid app)

The devel opment process begins with an existing native application which is to be enabled to run in the Business
Grid Components for WebSphere Extended Deployment.

In general, the characteristics of this native application are an executable (or script) which:
e takesinput from standard input (stdin), command line arguments and/or files
e produces output asfiles, standard output (stdout), standard error (stderr) and an exit value



Mandelbrot sample: For the Mandelbrot sample, the native application isafairly simple C application that
generates a PNG image showing the results of applying the Mandelbrot algorithm to a specific rectangle in the
complex plane. Thelocation and size of the rectangle, the pixel dimensions of the generated image, filename for the
resulting image and maximum number of iterations of the Mandelbrot algorithm are specified as command line
parameters. Asthe Mandelbrot algorithm is not especially taxing to current hardware, an additional parameter was
added to cause the program to repeat the cal culations a specified number of times to simulate more intense
workloads. Here isthe usage output from the application:

$ ./bgmandel --help
Usage: ./bgmandel <args>
where args can be any of the follow ng:

-h <horiz_sanpl es> nunber of horizontal sanples to evaluate

-v <vert_sanpl es> nunber of vertical sanples to evaluate

-i <max_iterations> maxi mum nunber of iterations per pixel

-r <repeat_count> repeats conputation specified nunber of tines

-mnr <mn_real > m ni mum real value to eval uate
-maxr <max_real > maxi mum real value to eval uate
-mni <m n_i mag> m ni mum i magi nary val ue to eval uate
-maxi  <max_i nag> maxi mum i magi nary val ue to eval uate
-png <fname> filenane for the generated imge

1.4 WSDL document (pertainsto both the client app and grid app)

The business grid architecture specifies that we expose the function of this application as a service or set of services.
Thefirst step in the process is to formally describe the application functionality (i.e. the inputs and outputs) that
should be exposed as services. In web services, this formal description is contained in aWSDL document. From
the client perspective of this application (which is how WSDL documents are stated), the interaction with the service
behaves like atraditional request/response.

Mandelbrot sample: The WSDL document for the Mandelbrot native application follows.
<?xm version="1.0" encodi ng="UTF-8"7?>

<l --

This file contains the WBDL description of the bgnmandel application.
It describes the processing done by the application as a
request/response web servi ce.

-->

<wsdl : definitions nanme="BGvandel brot"
t ar get Nanespace="http://tenpuri. org/ BGvandel brot/"



xm ns:
xn ns:
xm ns:

xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schema"
xm ns: wsdl ="http://schemas. xm soap. or g/ wsdl /"
>
<wsdl : types>
<xsd: schema el enent For nDef aul t ="qual i fi ed"
t ar get Nanespace="http://tenpuri. org/ BGvandel brot/"
xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schema" >
<I-- A conplex type containing the paraneters needed by the
bgmandel application. -->
<xsd: conpl exType name="Mandel br ot Par nsType" >
<xsd: sequence>
<xsd: el enment name="hori zont al Sanpl es" type="xsd: positivelnteger"/>
<xsd: el ement name="vertical Sanpl es" type="xsd: positivelnteger"/>
<xsd: el emrent nanme="maxi num terations" type="xsd: positivelnteger"/>
<xsd: el ement name="repeat" type="xsd:positivelnteger"/>
<xsd: el enment name="m ni nunReal Val ue" type="xsd: doubl e"/>
<xsd: el enent name="nmaxi mnunReal Val ue" type="xsd: doubl e"/>
<xsd: el ement name="m ni num magi naryVal ue" type="xsd: doubl e"/>
<xsd: el enment name="rmaxi mum nmagi naryVal ue" type="xsd: doubl e"/>
</ xsd: sequence>
</ xsd: conpl exType>
<I— An elenment containing the input paraneters. -->
<xsd: el enment name="Mandel br ot Par ns" type="bgnandel : Mandel br ot Par ns Type" >
</ xsd: el enent >
<I— An elenment containing the result output by the bgmandel application.
>
<xsd: el enent name="Mandel br ot Resul t">
<xsd: conpl exType>
<xsd: sequence>
<I— The input paraneters contained on the request. -->
<xsd: el emrent nane="Mandel br ot Par ns"
t ype="bgnandel : Mandel br ot Par ns Type"/ >
<I— A string specifying which host the PNG i nrage was generated. -

bgmandel =" http://tenpuri. or g/ BGvandel brot/"
bgrid="http://ww.ibm conl webspher e/ busi ness-gri d/ 2004/ "
soap="http://schemas. xm soap. or g/ wsdl / soap/ "

<xsd: el enent name="gener at edBy" type="xsd:string"/>
<I— The generated PNG i mage. -->
<xsd: el ement nanme="mandel br ot PNG' type="xsd: base64Bi nary"/>
</ xsd: sequence>
</ xsd: conpl exType>

</ xsd: el enent >



</ xsd: schema>
</wsdl : types>

<I— The request nessage. -->
<wsdl : nessage nane="CGener at eMandel br ot Request " >
<wsdl : part name="gener at eMandel br ot Par ns"
el enment =" bgmandel : Mandel br ot Par ns" >
</wsdl : part >
</ wsdl : nessage>

<! — The response nessage. -->
<wsdl : nessage nane="Gener at eMandel br ot Resul t ">
<wsdl : part name="rnmandel br ot Resul t Par ns"
el enent =" bgmandel : Mandel br ot Resul t " >
</ wsdl : part>
</ wsdl : nessage>

<I— The fault nmessage. -->
<wsdl : nessage nane="Incorrect Paraneters">
</ wsdl : nessage>

<I— The port type specifying the abstract operations and nessages -->
<wsdl : port Type nanme="Mandel br ot | mageGener at or" >
<wsdl : operati on nane="gener at eMandel br ot " >
<wsdl : i nput nessage="bgmandel : Gener at eMandel br ot Request "
name="gener at ePar anet er s" >
</ wsdl : i nput >

<wsdl : out put nmessage="bgmandel : Gener at eMandel br ot Resul t "
nane="gener at eResul t " >
</ wsdl : out put >

<wsdl : faul t message="bgmandel : | ncorrect Par anet er s"
name="1i ncorrect Par anet ers" >
</wsdl : faul t>
</ wsdl : operation>
</ wsdl : port Type>

<I— The binding specifying the nessage format and protocol details -->
<wsdl : bi ndi ng nanme="Mandel br ot SOAPBi ndi ng"
t ype="bgnmandel : Mandel br ot | nageGener at or " >

<soap: bi ndi ng styl e="docunent"”
transport="http://schemas. xm soap. org/ soap/ htt p"/>



<wsdl : oper ati on nane="gener at eMandel brot ">
<soap: operati on
soapAction="http://tenpuri.org/ BGvandel br ot/ gener at eMandel brot "/ >

<wsdl : i nput nane="gener at ePar anet ers" >
<soap: body use="literal" parts="generateMandel brot Parns"/>
</ wsdl : i nput >

<wsdl| : out put nane="gener at eResul t" >
<soap: body use="literal" parts="mandel br ot Resul t Parns"/>
</ wsdl : out put >

</wsdl : operati on>
</ wsdl : bi ndi ng>

<I— The service specification -->
<wsdl : servi ce nane="Mandel br ot Ser vi ce" >
<wsdl : port nane="Mandel br ot SOAPPor t "
bi ndi ng="bgmandel : Mandel br ot SOAPBI ndi ng" >
<soap: address | ocation="http://|ocal host: 9080/ not/used"/ >
</ wsdl : port>
</wsdl : servi ce>
</wsdl : definitions>

1.5 Wrapper script (grid app)

The next step isto construct an application wrapper script that accepts a SOAP message that conforms to the WSDL
on its standard input. The wrapper script is responsible for parsing this request and invoking the native application
with the necessary parameters to perform the requested actions.

Although the wrapper script is free to parse the incoming XML SOAP message in whatever fashion it wishes, XSL
stylesheets have proven to be a useful tool for performing this parsing. For example, if your wrapper script is a shell
script, RedHat Linux comes with atool called xdltproc that can apply XSL stylesheetsto XML documents. Other
scripting (e.g. PERL) or programming languages (e.g. C or C++) also have xdl processing libraries which can be
used.

Once processing of the request is complete, the wrapper script must generate a SOA P message containing the results
of the processing. The message may indicate afault if there was a problem performing the requested action. The
generated SOA P message must conform to the WSDL..

Again, XSL stylesheets and the xdtproc utility (or other appropriate xsl processing libraries) can be used to generate
the response SOAP message.



Mandelbrot sample: The script for the Mandelbrot native application includes the main script plus an xd file to
convert the request paraneters in the nessage to the command-1line format expected by the
native application.

bgmandelwrapper.sh
#!/bin/bash

# figure out where this script is located
MYDIR=S (dirname "$SO0O")

MYDIR=S (cd "SMYDIR"; pwd)
XSLDIR="$SMYDIR/xsl"

# locations of temporary files used to hold interim data
TMP=/tmp

TMPPREFIX="S$TMP/bgmandelwrapper-$s"
TMPINPUT="$TMPPREFIX-input.xml"
TMPERROR="$STMPPREFIX-error.txt"
TMPOUTPUTPNG="$TMPPREFIX-output.png"

# capture the incoming SOAP request message and convert the request

# parms in the message to the command-line format expected by the

# native application

ARGS=$ (cat >"STMPINPUT"; xsltproc "$XSLDIR/convert-args.xsl" "STMPINPUT")

# invoke the native application

echo "$MYDIR/bgmandel" SARGS -png "STMPOUTPUTPNG" >&2
”$MYDIR/bgmandel” SARGS -png "S$STMPOUTPUTPNG" 2>"STMPERROR"
NATIVERC=S?

cat "STMPERROR" >&2

# generate the SOAP response message to stdout

cat <<EOF

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

<soap:Envelope
xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/"
xmlns:bgmandel="http://tempuri.org/BGMandelbrot/"
>

<soap:Body>
EOF

# if the native application returned 0, build a normal response
# message
if [ SNATIVERC = 0 ]
then
cat <<EOF
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<bgmandel :MandelbrotResult>
<bgmandel :MandelbrotParms>

EOF
# include a copy of the request parameters
echo "$SARGS" | sed \
-e '"/OL 1*s/d4' \
-e 's#[ ]*-hl[ 10 1*\ ([0-9] [0-9]*\)#
<bgmandel :horizontalSamples>\1<\/bgmandel :horizontalSamples>#' \
-e 's#[ J*-v[ 11 1*\ ([0-9] [0-9]*\)#
<bgmandel :verticalSamples>\1<\/bgmandel:verticalSamples>#' \
-e 's#[ I*-if 10 1*\ ([0-9] [0-9]*\)#
<bgmandel :maximumIterations>\1<\/bgmandel :maximumIterations>#' \
-e 's#[ J*-rl[ 10 1*\ ([0-9] [0-9]*\)#
<bgmandel : repeat>\1<\/bgmandel : repeat>#"' \
-e 's#[ 1*-minr[ ][ 1*\ ([0-9.-1[0-9.]1*\)#
<bgmandel :minimumRealValue>\1<\/bgmandel :minimumRealValue>#"' \
-e 's#[ 1*-maxr[ 1 1*\ ([0-9.-1[0-9.]1*\)#
<bgmandel :maximumRealValue>\1<\/bgmandel :maximumRealValue>#"' \
-e 's#[ 1*-mini[ 11 1*\ ([0-9.-]1[0-9.1*\)#
<bgmandel :minimumImaginaryValue>\1l<\/bgmandel :minimumImaginaryValue>#' \
-e 's#[ 1*-maxi[ 11 1*\([0-9.-1[0-9.]1*\)#

<bgmandel :maximumImaginaryValue>\1l<\/bgmandel :maximumImaginaryValue>#' \

cat <<EOF
</bgmandel :MandelbrotParms>
<bgmandel :generatedBy>
EOF

# set generatedBy to the host name of this machine
uname -n

cat <<EOF
</bgmandel :generatedBy>
<bgmandel :mandelbrot PNG>

EOF
# include a uuencoded copy of the generated PNG image
uuencode -m junk <"$STMPOUTPUTPNG" | sed -e 'ld' -e '$d’
cat <<EOF

</bgmandel :mandelbrot PNG>
</bgmandel :MandelbrotResult>
EOF

# if the native application returned non-zero, build a fault response
# message
else
cat <<EOF
<soap:Fault>
<faultcode>soap:Client</faultcode>
<faultstring>
EOF
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# include the stderr output from the native application
cat "STMPERROR"

cat <<EOF
</faultstring>
<details>
</details>
</soap:Fault>
EOF
fi
cat <<EOF

</soap:Body>
</soap:Envelope>
EOF

# remove temporary files
rm -f "STMPINPUT" "S$TMPERROR" "STMPOUTPUTPNG"

# propagate return code from the native application
exit SNATIVERC

convert-args.xsl
<?xm version="1.0"7?7>

<l --
This styl esheet converts the information in a bgnmandel : Mandel br ot Par ns
el enent to the command-|ine argunent format expected by the bgmandel

application.
-->

<xsl :styl esheet version="1.0"
I d="bgmandel wr ap- par sei nput "
xm ns: xsl ="http://ww. w3. org/ 1999/ XSL/ Tr ansf or n
xm ns: soap="http://schemas. xm soap. or g/ soap/ envel ope/ "

xm ns: bgnmandel ="http://tenpuri. org/ BGvandel brot/"
>

<xsl : out put nethod="text"/>

<I-- we only care about the Mandel brotParns el enents -->
<xsl:tenplate match="/">
<xsl : appl y-tenpl at es
sel ect ="/ soap: Envel ope/ soap: Body/ bgnmandel : Mandel br ot Par ns/ *"/ >

12



</ xsl :tenpl at e>

<l-- horizontal Sanples -> -h -->
<xsl : tenpl at e mat ch="bgmandel : hori zont al Sanpl es" >
-h <xsl :val ue-of select="."/>

</ xsl : tenpl at e>

<!-- vertical Sanples -> -v -->
<xsl : tenpl at e mat ch="bgmandel : verti cal Sanpl es" >
-v <xsl:val ue-of select="."/>

</ xsl:tenpl at e>

<l-- maximumterations -> -i -->
<xsl : tenpl at e mat ch="bgmandel : maxi mrum t er ati ons">
-i <xsl:val ue-of select="."/>

</ xsl:tenpl at e>

<l-- repeat -> -r -->
<xsl : tenpl at e mat ch="bgmandel : r epeat ">
-r <xsl:val ue-of select="."/>

</ xsl :tenpl at e>

<!-- mninunReal Value -> -mnr -->
<xsl : tenpl at e mat ch="bgmandel : m ni nunReal Val ue" >
-m nr <xsl:value-of select="."/>

</ xsl :tenpl at e>

<l-- maxi mnunReal Val ue -> -maxr -->
<xsl : tenpl at e mat ch="bgmandel : maxi mnunReal Val ue" >
-maxr <xsl:val ue-of select="."/>

</ xsl : tenpl at e>

<!-- mninum magi naryVvValue -> -mni -->
<xsl : tenpl at e mat ch="bgmandel : m ni rum magi nar yVal ue" >
-mni <xsl:value-of select="."/>

</ xsl:tenpl at e>

<!'-- pmaxi nunl magi naryVal ue -> -nmaxi -->
<xsl : tenpl at e mat ch="bgmandel : maxi mum magi nar yVval ue" >
-maxi <xsl:val ue-of select="."/>

</ xsl :tenpl at e>

</ xsl : styl esheet >

1.6 Generating Client WSDL documents (client app)

13



With native applications, it is not uncommon for computationally intensive work to require many minutes or even
hours to complete. To support this interaction, Business Grid provides tooling to generate multiple client WSDL
documents supporting both HTTP and JM S as the transport protocols for SOAP messages. Business Grid supplies
stylesheets and other artifacts to generate Client WSDL documents by invoking xsltproc on these stylesheets.

1.6.1 SOAP messagesover HTTP
SOAP over HTTP has the advantage of making the service available to the widest range of client types. The HTTP
protocol and web application servers, however, are not designed to deal with requests that take significant amounts

of time to generate responses. Given these constraints, it is necessary to model the request and the response as
asynchronous services using one of the following invocation models:

¢ two separate message exchanges (Asynchronous request/response)
with Asynchronous request/response, the request is sent in as a one-way SOAP over HTTP input message
from the client to the Business Grid gateway. The response is later sent as a one-way SOAP over HTTP input
message from the Business Grid gateway to aweb service provided by the client and specified on the request
as where the response should be sent (see 1.7.1 for details on this mechanism)

e apolling model where the request is sent and the response is retrieved by polling (Asynchronous
request/polling).

With Asynchronous request/polling, the request is sent in as a one-way input message from the client to the
Business Grid gateway (like Asynchronous request/response). However, the responseis retrieved by the
client issuing a request-response operation where the input message specifies thisis a polling request and the
response is contained in the output message.

For Asynchronous request/response, the following stylesheets are provided:

¢ synchronous-to-request-wsdl.xsl (used to generate the one-way request WSDL)
¢ synchronous-to-response-wsdl.xgl (used to generate the one-way response WSDL)

For Asynchronous request/polling, the following stylesheet is provided:

e synchronous-to-poll-wsdl.xsl (used to generate the one-way request and the polling request-response WSDL)
Mandelbrot sample: For example, to generate the one-way request WSDL and one-way response WSDL for the
Asynchronous request/response model for the Mandelbrot application (Mandelbrot.wsdl), issue the following
commands:

xsltproc --output mandel brot-request.wsdl synchronous-to-request-wsdl.xsl mandel brot.wsdl

xsltproc --output mandel brot-response.wsdl synchronous-to-response-wsdl.xsl mandelbrot.wsdl

14



The output of these commands will be two new asynchronous WSDL s (mandel brot-request.wsdl and mandel brot-
response.wsdl) which can then be used to generate a web-service client for the asynchronous request and a web-
service to receive the asynchronous response.

Note: the following files contained in the developer’ s wsdl-transforms directory are required for the processing of
these transformations:

e addressing.xsd

e bgrid.wsdl

o wsdl-util.xdl

1.6.2 SOAP messagesover JIMS

SOAP over IMS isinherently asynchronous providing a more suitable messaging mechanism for Business Grid
applications. Whileit is no yet standardized and hence is not as interoperable, SOAP over JMS offers more reliable
and scalable messaging support than SOAP over HTTP. When using SOAP over IMS, the request and response
flows are modeled as:

e two separate message exchanges (A synchronous request/response)

with Asynchronous request/response, the request is sent in as a one-way SOAP over JIMS input message
from the client to the Business Grid gateway. The response is later sent as a one-way SOAP over JIMS input
message from the Business Grid gateway to ajms queue specified on the request as where the response
should be sent (see 1.7.1 for details on this mechanism). The response is retrieved by the client by making a
synchronous call where the queue to be read is specified as an input argument and the output arguments are
returned as aresult of reading the SOAP response off of the specified queue.

For Asynchronous request/response, the following stylesheet is provided:

e synchronous-to-async-jms.wsdl
Mandelbrot sample: For example, to generate the one-way request and request-response WSDL for the SOAP over
JM'S Asynchronous request/response model for the Mandel brot application (Mandelbrot.wsdl), issue the following
commands:

xsltproc --output mandel brot-asyncjms.wsdl synchronous-to-async-jms.xsl mandel brot.wsdl

The output of this command will be a new asynchronous WSDL (mandelbrot-asyncjms.wsdl) which can then be
used to generate a web-service client for the asynchronous request and to retrieve the asynchronous response.

Note: the following files contained in the developer’ s wsdl-transforms directory are required for the processing of
these transformations:

e addressing.xsd

e Dbgrid.wsdl

15



o wsdl-util.xdl

1.7 Constructing the Client Application (client app)

Once the appropriate client WSDL s have been generated, the client application may be constructed from these
WSDLs. Standard tooling can be used to aid in constructing the application, such as IBM WebSphere Studio
Application Developer (WSAD) or the Apache AXIS WSDL 2Javatool.

Each of the generated WSDL s can be used to generate Web Service Clients except for the HT TP response WSDL
which should be used to generate a Web Service to receive the SOAP over HTTP response message.

1.7.1 Programming Considerations

Use of WS-Addressing

WebSphere Business Grid supports multiple protocols (HTTP and IMYS) in interacting with the native application
via SOA. To support thisinteraction using atransport-neutral mechanism, WS-Addressing is utilized to provide a set
of standardized SOAP headers over these transports. The WS-Addressing specification is available at http://www-
106.ibm.com/devel operworks/library/specification/ws-add/

The table below lists the WS-Addressing header elements that need to be present in the request and the purpose of
each. These header elements are presented as parameters when the Client WSDL s are used to generate web-service

code.
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WS-Addressing header Purpose

Action Identifies the XSL transform for the
application that corresponds to the request. The
Action should begin with the Business Grid
URI scheme ‘bgrid:’

To I dentifies the host:port of one of the serversin
the Dynamic Cluster where the grid app has
been deployed

Messagel D Client-defined correlator that will be included
in the response message. Must be expressed as
aURI.

ReplyTo, FaultTo Specifies the web service endpoints to which
the gateway should send responses and faults.
For Asynchronous request/response model
ReplyToisrequired. If FaultTo is not
specified, faults will be sent to ReplyTo. For
Asynchronous request/polling model, ReplyTo
and FaultTo are not specified.

The table below summarizes the WS-Addressing headers that are included in the response SOAP message.

WS-Addressing header Purpose

Action Present but not used

To | dentifies the endpoint that will receive the response.
Copied from either the ReplyTo or FaultTo header in
the request.

RelatesTo Client-defined correlator copied from the MessagelD in
the request.

1.7.1.1 SOAP over IMS Clients

When standard tooling is used to generate a web-service client from the transformed client WSDL documents, ajava
Service Locator sourcefileis created. For SOAP over IMS Clients, this source file must be modified by adding the
following new constructor:

public
ClientAppServiceAsyncdmsLocator (com.ibm.ws.webservices.engine.EngineConfigurat
ion config)
super (config) ;

17



The SOAP over IMS Client depends on the bgridjms transport to send and receive messages with the gateway using
JMS. The following code must be added to the client application to initialize the bgridjms transport, deploy it into
the web service config and instantiate the Service Locator using this config object (for both request and reply stubs)
for each instance of the client stubs which will be used by the application (each set of stubs may be used to drive
multiple requests and responses).

com i bm ws. webservi ces. engi ne. cli ent. Connecti on. set Transport For Prot ocol ("
bgridjnms", comibmws. bgrid.protocol.bgridjnms.BGidJnsTransport.class);

com i bm ws. webser vi ces. engi ne. confi guration. Si npl eEngi neConfi gurati onProv
i der config = new
com i bm ws. webservi ces. engi ne. confi guration. Si npl eEngi neConfi gurati onProvi der (

);
config. depl oyTransport ("bgridjns", new
com i bm ws. webservi ces. engi ne. Si npl eTar get edChai n( new
comibmws. bgrid. protocol.bgridjns. BGidJnsSender()));
org.tenpuri.Cient AppServi ceAsyncJnsLocator | oc = new
org.tenpuri.Cient AppServi ceAsyncJnsLocat or (config);

Mandelbrot sample: The modified Service Locator code for the Mandelbrot SOAP over IMS Client application
follows:

/**

* Mandel br ot Servi ceAsyncJnsLocat or. j ava

*

* This file was auto-generated from WSDL

* by the | BM Wb services WBDL2Java em tter.
* ¢f20411. 06 v32504192757

*/

package org.tenpuri;
public class Mandel brot Servi ceAsyncJnsLocat or ext ends
com i bmws. webservices. engine.client.Service inplenents
org. tenpuri. Mandel br ot Servi ceAsyncJns {

/'l Use to get a proxy class for nmandel br ot SOAPPort AsyncJns

private final java.lang.String mandel br ot SOAPPort AsyncJns_address =
"http://1ocal host: 9080/ not/used";

publ i ¢ Mandel br ot Servi ceAsyncJnsLocator () {

super ();
}

[l follow ng constructor added for bgrid SOAP over JMS
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public
Mandel br ot Servi ceAsyncJnsLocat or (com i bm ws. webser vi ces. engi ne. Engi neConfi gura
tion config) {
super (config);
}

}

Here' s some example client code from the Mandelbrot sample which initializes the bgridjms transport, deploys it
into the web service config and instantiates the Service Locator using this config object:

URL mandel br ot Ser vi ceURL;
Mandel br ot | nageGener at or AsyncJns ni gaj ;
org. tenpuri. Mandel br ot | mnageGener at or AsyncJns m gaj Tenp = nul | ;
Mandel br ot | mageGener at or Request m gr;
Mandel br ot | mageGener at or Request m gr Tenp = nul | ;

com i bm ws. webservi ces. engi ne. client. Connecti on. set Transport For Pr ot ocol (
"bgridjnms",
comibmws. bgrid. protocol.bgridjns. BGidJnsTransport.cl ass);
mandel br ot Responses = new
Mandel br ot Responses( gat ewayQueue, replyToQueue);
mandel br ot Responses. start();

com i bm ws. webservi ces. engi ne. confi gurati on. Si npl eEngi neConfi gurati onProvi der
config =

new
com i bm ws. webser vi ces. engi ne. confi guration. Si npl eEngi neConfi gurati onProvi der (

);

config. depl oyTransport ("bgridjns", new
com i bm ws. webservi ces. engi ne. Si npl eTar get edChai n( new
comibmws. bgrid. protocol.bgridjns. BGidJnsSender()));

Mandel br ot Servi ceAsyncJdnsLocator nsajl = new
org. tenpuri. Mandel br ot Servi ceAsyncJnsLocat or (confi g);

Here' s some example code from the Mandel brot sample which sets the Mandel brot parameters and the needed
header values, and invokes the request.

Mandel br ot Par ns Type npt = new Mandel br ot Par nsType() ;

npt . set Hori zont al Sanpl es( new
Positivel nteger(String.val ued (horizontal Sanpl es)));
npt. set Verti cal Sanpl es( new
Positivelnteger(String.valueO (vertical Sanples)));
npt . set Maxi nunl t er ati ons( new

19



Positivelnteger(String.val ueO (maxi nuniterations)));
npt . set Repeat (new Posi tivelnteger(String.valueO (repeat)));

npt . set M ni nunReal Val ue( m ni munReal Val ue) ;
npt . set Maxi nunReal Val ue( maxi nunReal Val ue);
npt . set M ni num magi nar yVal ue( m ni num magi nar yVal ue) ;
npt . set Maxi nunl magi nar yVal ue( maxi nunl nmagi nar yVal ue) ;

Endpoi nt Ref erenceType ert Repl yTo = new Endpoi nt Ref er enceType();
ert Repl yTo. set Address(new Attri butedURI (repl yToQueue));

AttributedURI auToURL = new AttributedURI (serviceURlI.toString());
AttributedURl auActionURI = new

AttributedURI ("bgrid: Mandel br ot Gi d/ Mandel brot/" + "BGvandel brot. xsl");
AttributedURl auMessagel D = new Attri butedURI ("mandel :" + id);
mandel br ot Servi ceURL = new URL( gat ewayQueue) ;

m gaj = nsajl.get Mandel br ot SOAPPor t AsyncJns( mandel br ot Servi ceURL) ;
m gaj . gener at eMandel br ot (auActi onURI, auToURL, ertReplyTo,
ert Repl yTo, auMessagel D, npt);

And finally, some Mandelbrot sample application code which sets the parameters and invokes the service to retrieve
the asynchronous jms response. In this call, the replyTOURL specifies the queue information that bgridjms transport
should use to retrieve the one-way SOAP response from the Bgrid gateway.

URL mandel br ot Servi ceURL = new URL( gat ewayQueue) ;

Mandel br ot | mageGener at or AsyncJns mgaj =
nr sl . get Mandel br ot SOAPPor t AsyncJns( nandel br ot Servi ceURL) ;

Endpoi nt Ref erenceType ert Repl yTo = new Endpoi nt Ref er enceType();
ert Repl yTo. set Address(new Attri butedURI (repl yToURL));

Attribut edURl Hol der auToURI Hol der = new Attri but edURI Hol der () ;
Attribut edURl Hol der auActi onURI Hol der = new
Attribut edURl Hol der () ;
org. xm soap. schenas. hol ders. Rel ati onshi pHol der rel at esToHol der =
new or g. xm soap. schenmas. hol ders. Rel ati onshi pHol der () ;
org. tenpuri. hol ders. Mandel br ot Resul t Hol der
mandel br ot Resul t Hol der = new org. tenpuri. hol ders. Mandel br ot Resul t Hol der () ;
try

{
m gaj . gener at eMandel br ot (ert Repl yTo,

auActi onURI Hol der,
auToURI Hol der,
rel at esToHol der,
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mandel br ot Resul t Hol der) ;
Systemout.println("got a response: relatesToParn=" +
rel at esToHol der.value + ", generatedBy=" +
mandel br ot Resul t Hol der . val ue. get Gener at edBy()) ;

catch (Exception e)
{

Exception:" + e);

}
}

System out . printl n(" Mandel br ot Responses. get Mandel br ot Resul t

1.8 XSL transform (grid app)

When the gateway receives the SOAP message with the service request, it uses an application-provided X SL
stylesheet to transform that request into a Load Leveler job.

The stylesheet is applied to the entire SOAP envelope, so all SOAP header and body elements are available during
processing. The output of the transform is submitted directly to Load Leveler with no further processing by the
gateway. Refer to chapters 6 and 12 of the Load Leveler “Using and Administering” guide for a detailed discussion
of Load Leveler job syntax.

In your XSL stylesheet, the following parameters should be specified:
e define aparameter named clientRespURL. Y our stylesheet must place this value inside the WS-Addressing

ReplyTo field.
e define aparameter named faultRespURL. Y our stylesheet must place this value inside the WS-Addressing
FaultTo field.

e define a parameter named bgridExecute. Y our stylesheet must place this value as the name of the script to
invoke, passing the native application wrapper as a command-line parameter.

Mandelbrot sample: The xd transform for the Mandel brot application is as follows:

<l--
This styl esheet converts an incom ng SOAP request for the Mandel brot

sanpl e application to a Load Level er job.
-->

<xsl : styl esheet version="1.1"
xm ns: xsl ="http://ww. w3. org/ 1999/ XSL/ Tr ansf or nf
xm ns: wsa="http://schemas. xm soap. or g/ ws/ 2003/ 03/ addr essi ng"

xm ns: soapenv="http://schemas. xm soap. or g/ soap/ envel ope/ "
>

<I-- HIM. is the closest output type to a job file that contains XM. -->
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<xsl : out put met hod="htm "/>

<l-- paraneters passed to this script by the Business Gid gateway -->
<xsl : param nanme="cl i ent RespURL" >htt p: //tenpuri . org</xsl : paranp

<xsl : param name="f aul t RespURL" ></ xsl : par an»

<xsl : param nanme="bgri dExecut e" ></ xsl : par an»

<!-- matches the root elenent of the SOAP request nessage -->
<xsl :tenplate match="/">

<!-- a Load Leveler job shell script with sonme generic job paraneters -->

<xsl : t ext >#!/ bi n/ sh

#@cl ass = snal

#@notification = error

#@out put = /tnp/ wrapper.job. st dout
#@error = /tnp/ w apper.job.stderr
</ xsl :text>

<l-- |let the Business Gid wapper script take care of parsing the
W5- Addr essi ng headers and sendi ng t he SOAP response nessage itself
and have it invoke our wapper script to handl e the actual
application
execution -->
<xsl : val ue- of sel ect ="$bgri dExecute"/>
<xsl :text disabl e-output-escaping="yes"> -v ./bgnmandel w apper. sh
& t;&lt; EOF
& t;?xm version="1.0" encodi ng="utf-8"?&gt;
</ xsl :text>

<I-- put a nodified copy of the SOAP nessage we're | ooking at now into
the job for later exam nation -->
<xsl : appl y-tenpl ates sel ect="node() | @"></xsl:apply-tenpl at es>

<!-- mark the end of both the XM. and the job -->
<xsl:text>
ECF

#@ueue
</ xsl :text>
</ xsl :tenpl at e>

<l-- Al of the following tenplates are used to nodify the SOAP nessage t hat

is placed in the job. -->
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<I'-- except as overridden bel ow, deep copy everything -->
<xsl :tenpl at e mat ch="node() | ">
<xsl : copy>
<xsl : apply-tenpl ates select="@ | node()"/>
</ xsl : copy>
</ xsl:tenpl at e>

<I-- special processing for soapenv: Header -->
<xsl :tenpl at e mat ch="soapenv: Header " >
<xsl : copy>

<!-- except as suppressed bel ow, copy the existing elenents -->
<xsl : apply-tenpl ates select="@ | node()"/>

<l-- override wsa: To and wsa: Action -->
<wsa: To>not : used</ wsa: To>
<wsa: Acti on>not : used</ wsa: Acti on>

<I-- use wsa: Repl yTo and wsa: Faul t To val ues supplied by the gateway -->
<wsa: Repl yTo>
<wsa: Addr ess>
<xsl : val ue- of sel ect ="%client RespURL"/ >
</ wsa: Addr ess>
</ wsa: Repl yTo>

<wsa: Faul t To>
<wsa: Addr ess>
<xsl : val ue- of sel ect="3%fault RespURL"/>
</ wsa: Addr ess>
</wsa: Faul t To>
</ xsl : copy>
</ xsl :tenpl at e>

<I-- tenplates for W5 Addressing headers that we DON T want to pass on -->
<xsl:tenplate mat ch="wsa: Repl yTo" ></ xsl : t enpl at e>

<xsl :tenpl ate mat ch="wsa: Faul t To" ></ xsl : t enpl at e>

<xsl:tenpl ate mat ch="wsa: Acti on"></xsl : tenpl at e>

<xsl :tenpl ate mat ch="wsa: To" ></ xsl : t enpl at e>

</ xsl : styl esheet >
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1.9 Assembling the Business Grid native application (grid app)

Once dl of the native application artifacts have been developed, WebSphere Business Grid provides a script to
package the native application as a J2EE .ear file suitable for deployment.

An assembl egridapp.sh script is provided with the developer’ s tar file and is used to assemble the native executable,
the wrapper script, the X SL transform and other supplied files required by the Business Grid native application.

Note: assemblegridapp.sh requires ajar executable on its PATH which supports the update option (-u option). The
jar executable which ships with WebSphere (WAS Install_Dir\java\bin) supports update, or alternatively the IBM
JDK can be downloaded to provide thisjar.

assemblegridapp.sh has the following arguments:
$ ./bin/assemblegridapp.sh --help

./bin/assemblegridapp.sh --appname <app name> --ear <ear filenames> (--url
<relative urls)+ (--xsl <xsl filename>)+ [--appsetup <appsetup filename>]
<app_ file>*

where:

--appname <app_name> the name of the application used in naming various artifacts of the grid app, such asthe
display name and the name of the generated .war file

--ear <ear_filename> the name of the generated .ear file which is output as aresult of running this script

--url <relative_url> The --url parameter specifies URLs that will be logically mapped to the grid application. You
should omit the protocol when specifying the URL; for example, "--url foo/bar". For the first URL specified,
everything before the first '/' character is used as the context root for the generated EAR file. For al the URLS,
everything after thefirst '/ character is mapped to a dummy servlet in the generated WAR file. For example, if you
specify "--url foo/bar --url abc/def/ghi”, the EAR file's context root will be "foo" and "bar/*" and "def/ghi/*" will be
mapped to adummy servlet in the WAR file. When the client application sends a request to the Business Grid
gateway, it specifies one of these URL s in the WS-Addressing Action header, along with the name of the grid
application XSL file that should process the request. Continuing the previous example, a client application could
specify an Action of "bgrid:foo/bar/UpdateData.xsl" to cause the gateway to process the request using the grid
application's UpdateData.xdl transform.

24



--xgl <xd_filename> the name of the XSL transform file(s) for this grid application

--appsetup <appsetup_filename> the name of a script which will be run the first time the application is invoked.
Normally this script is used to make the grid application program files executable (i.e. chmod +x). This script is
always run from the root user id.

<app_file>* additional filesto be included in the grid executable. These files normally include the grid application
native executable file, the wrapper script for the application, and any other scripts or xdl transformation files needed
by the application.

Mandelbrot sample: For an example of invocation of the assemblegridapp.sh script to build the Mandelbrot grid
application, see the top level ant build.xml contained in the developer’ s tar file for the Mandelbrot sample
application (the dist-gridapp2 target within this build.xml builds the Mandelbrot grid application).

2 Deployment Considerations

2.1 SOAP over IMS Clients

The SOAP over IM S Client depends on the bgridjms transport to send and receive messages with the gateway using
JMS. The WebSphere Business Grid provided BGridJmsTransport.jar file must be deployed as a URL provider and
made available on the classpath of the client container’s VM.

The following steps may be followed when the client container is a WebSphere Application Server:

e Addthetransport codeto WebSphere.
Place BGridJmsTransport.jar in the Client’s WebSphere_Install_Root\lib\ext directory

e Defineanew URL Provider to the app server using the WebSphere Administrative Console:
Resources->URL Providers

Name: BGridJmsTransport

Handler class. com.ibm.ws.bgrid.protocol .bgridjms.Handler

Protocol: bgridjms

2.2 Load Leveler

Many applications will require changes to the Load Leveler runtime environment. Such changes might include the
definition of new job classes or resources that are used by the application’sjobs. These Load Leveler changes will
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need to be performed manually by the deployer when the application is deployed into a new WebSphere Business
Grid environment.

Grid applications can use MPI (Message Passing Interface) for communication between application components.
See the Load Leveler documentation for information on MPI libraries which Load Leveler supports.

3 Sample M essages

This section provides messages that flow during execution of agrid app using the Mandel brot sample application.

3.1 Client to Business Grid Gateway

The following SOAP message flows to the WebSphere Business Grid Gateway when the Mandelbrot Sample
application isinvoked with default values specifying JIM S as the transport

<soapenv:Envelope
xmlns:soapenv=http://schemas.xmlsoap.org/soap/envelope/
xmlns:soapenc=http://schemas.xmlsoap.org/soap/encoding/
xmlns:xsd=http://www.w3.0rg/2001/XMLSchema
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<soapenv:Headers>
<Action xmlns="http://schemas.xmlsoap.org/ws/2003/03/addressing">
bgrid:MandelbrotGrid/Mandelbrot /BGMandelbrot .xsl
</Action>
<To xmlns="http://schemas.xmlsoap.org/ws/2003/03/addressing">
http://bgrid.dyn.webahead.ibm.com:9082
</To>
<ReplyTo xmlns="http://schemas.xmlsoap.org/ws/2003/03/addressing">
<Address>

jms:/queue?destination=jms/BGGWOUTQ&amp ; connectionFactory=jms/BGGWQCF&amp; jndi

ProviderURL=1iop://bgrid00.dyn.webahead.ibm.com:9811/
</Address>
</ReplyTo>
<FaultTo xmlns="http://schemas.xmlsoap.org/ws/2003/03/addressing">
<Address>

jms: /queue?destination=jms/BGGWOUTQ&amp ; connectionFactory=jms/BGGWQCF&amp; jndi

ProviderURL=1iop://bgrid00.dyn.webahead.ibm.com:9811/
</Address>
</FaultTo>
<MessageID xmlns="http://schemas.xmlsoap.org/ws/2003/03/addressing">
mandel:1100526083656-0
</MessageID>
</soapenv:Header>
<soapenv:Body>
<MandelbrotParms xmlns="http://tempuri.org/BGMandelbrot/">
<horizontalSamples>200</horizontalSamples>
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<verticalSamples>200</verticalSamples>
<maximumIterations>75</maximumIterationss>
<repeat>5</repeat>
<minimumRealValue>-2.5</minimumRealValues>
<maximumRealValue>-1.5</maximumRealValues>
<minimumImaginaryValue>0.5</minimumImaginaryValues>
<maximumImaginaryValue>1.5</maximumImaginaryValues>
</MandelbrotParms>
</soapenv:Body>
</soapenv:Envelope>

3.2 Business Grid Gateway to Load Leveler / Grid application script

Based on the input message for the Mandelbrot application, the following job file is constructed and submitted to
Load Leveler. The bgjobwrapper script in turn extracts the SOAP message from the job file and invokes the
application script (bgmandelwrapper.sh) with this SOAP message as standard input.

#!/bin/sh

#@ class = small

#@ notification = error

#@ output = /tmp/wrapper.job.stdout
#@ error = /tmp/wrapper.job.stderr

/opt/WebSphere/AppServer/bgrid/bin/bgjobwrapper.sh -v ./bgmandelwrapper.sh
<<EOF

<?xml version="1.0" encoding="utf-8"?>
<soapenv:Envelope
xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/"
xmlns:soapenc="http://schemas.xmlsoap.org/soap/encoding/"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<soapenv:Headers>
<MessageID xmlns="http://schemas.xmlsoap.org/ws/2003/03/addressing">
mandel:1100526083656-0
</MessageID>
<wsa:To
xmlns:wsa="http://schemas.xmlsoap.org/ws/2003/03/addressing" >
not :used
</wsa:To>
<wsa:Action xmlns:wsa="http://schemas.xmlsoap.org/ws/2003/03/addressing">
not :used
</wsa:Action>
<wsa:ReplyTo xmlns:wsa="http://schemas.xmlsoap.org/ws/2003/03/addressing">
<wsa:Address>
jms: /queue?channel=SYSTEM.DEF.SVRCONN/TCP&amp; host=1ocalhost (1415) &amp ; queueNa
me=ENDPT .REPLYQ&amp ; queueManager=bgridept .queue.manager
</wsa:Address>
</wsa:ReplyTo>
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<wsa:FaultTo xmlns:wsa="http://schemas.xmlsoap.org/ws/2003/03/addressing">
<wsa:Address>
jms:/queue?channel=SYSTEM.DEF.SVRCONN/TCP&amp; host=1ocalhost (1415) &amp ; queueNa
me=ENDPT .REPLYQ&amp ; queueManager=bgridept .queue.manager
</wsa:Address>
</wsa:FaultTo>
</soapenv:Header>
<soapenv:Body>
<MandelbrotParms xmlns="http://tempuri.org/BGMandelbrot/">
<horizontalSamples>200</horizontalSamples>
<verticalSamples>200</verticalSamples>
<maximumIterations>75</maximumIterationss>
<repeat>5</repeat>
<minimumRealValue>-0.5</minimumRealValues>
<maximumRealValue>0.5</maximumRealValues>
<minimumImaginaryValue>0.5</minimumImaginaryValues>
<maximumImaginaryValue>1.5</maximumImaginaryValues>
</MandelbrotParms>
</soapenv:Body>
</soapenv:Envelope>
EOF

#@gueue

3.3 Application script / BGrid wrapper script to Business Grid Gateway

The standard output of the native grid application is directed to afile. Once the native application completes the
bgjobwrapper script takes the output SOA P message contained in the file, fixes up the SOAP headers based on the
header received on the input SOAP message, and sends the following SOAP message back to the BGrid Gateway.

<soap:Envelope
xmlns:soap=http://schemas.xmlsoap.org/soap/envelope/
xmlns:bgmandel="http://tempuri.org/BGMandelbrot/">
<soap:Header
xmlns:bgrid=http://www.ibm.com/websphere/business-grid/2004/
xmlns:wsa="http://schemas.xmlsoap.org/ws/2003/03/addressing" >
<wsa:Action>bgridctl:response/ClientResponse</wsa:Action>
<wsa:To>
jms: /queue?channel=SYSTEM.DEF.SVRCONN/TCP&amp; host=1ocalhost (1415) &amp ; queueNa
me=ENDPT.REPLYQ&amp ; queueManager=bgridept .queue.manager
</wsa:To>
<wsa:RelatesTo> mandel:1100526083656-0</wsa:RelatesTo>
<bgrid:ExecutionTime>3227</bgrid:ExecutionTime>
</soap:Header>
<soap:Body>
<bgmandel :MandelbrotResult>
<bgmandel :MandelbrotParms>
<bgmandel :horizontalSamples>200</bgmandel :horizontalSamples>
<bgmandel :verticalSamples>200</bgmandel :verticalSamples>
<bgmandel :maximumIterations>75</bgmandel :maximumIterations>
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<bgmandel
<bgmandel
<bgmandel
<bgmandel
<bgmandel

:repeat>5</bgmandel : repeat >
:minimumRealValue>-1.5</bgmandel :minimumRealValue>
:maximumRealValue>-0.5</bgmandel :maximumRealValue>
:minimumImaginaryValue>0.5</bgmandel :minimumImaginaryValues>
:maximumImaginaryValue>1.5</bgmandel :maximumImaginaryValues>

</bgmandel :MandelbrotParms>
<bgmandel :generatedBy>
bgrid04.dyn.webahead.ibm.com
</bgmandel :generatedBy>
<bgmandel :mandelbrot PNG>
1VBORWOKGgoAAAANSUhEUgAAAMgAAADICAIAAAAIOJnJAAALXO01EQVR4N02d
T4gU2R2Av5esLnR17wgxhenADmJoFVwvveBpl84SQg5rhdxW9xKQjLAEcCou
DuphySWChFzG4NHZnHc8bsx4XHAU
[3725 characters omitted]
3hixyvpGK2hSzJIxK7ZW6CVZNgKKG
Nk 7WVTubmXscNtBtWP1YgXsAF3f2He5jFf/thtQ3ykC2U78k2az6gMP1YCrb
ZggqrmhD9m6gDdVgwD4RdAeiybdVu/g859WdzSuKg8wAAAABJRUSErkJggg==
</bgmandel :mandelbrot PNG>
</bgmandel :MandelbrotResult>

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

3.4 Business Grid Gateway to Client

The Business Grid Gateway then forwards the SOAP response message to the originating client using the
information on the ReplyTo SOAP header element of the original request as the destination.

<soap:Envelope

xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/"
xmlns:bgmandel="http://tempuri.org/BGMandelbrot/">

<soap:Header

xmlns:bgrid="http://www.ibm.com/websphere/business-grid/2004/"

xmlns:wsa="http:

<wsa:Action>

//schemas.xmlsoap.org/ws/2003/03/addressing" >

http://tempuri.org/

</wsa:Action>
<wsa:To>

jms:/queue?destination=jms/BGGWOUTQ&connectionFactory=jms/BGGWQCF&jndiProvider
URL=1iiop://bgrid00.dyn.webahead.ibm.com:9811/

</wsa:To>

<wsa:RelatesTo>mandel:1100526083656-0</wsa:RelatesTo>
<bgrid:ExecutionTime>3227</bgrid:ExecutionTime>

</soap:Header>
<soap:Body>

<bgmandel :MandelbrotResult>
<bgmandel :MandelbrotParms>
<bgmandel :horizontalSamples>200</bgmandel :horizontalSamples>
<bgmandel :verticalSamples>200</bgmandel :verticalSamples>
<bgmandel :maximumIterations>75</bgmandel :maximumIterations>
<bgmandel : repeat>5</bgmandel : repeat >
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<bgmandel :minimumRealValue>0.5</bgmandel :minimumRealValue>
<bgmandel :maximumRealValue>1.5</bgmandel :maximumRealValue>
<bgmandel :minimumImaginaryValue>0.5</bgmandel :minimumImaginaryvValue>
<bgmandel :maximumImaginaryValue>1.5</bgmandel :maximumImaginaryValue>
</bgmandel :MandelbrotParms>
<bgmandel :generatedBy>
bgrid04.dyn.webahead.ibm.com
</bgmandel :generatedBy>
<bgmandel :mandelbrot PNG>
1VBORWOKGgoAAAANSUhEUgAAAMgAAADICAIAAAAIOJnJAAALXO01EQVR4N02d
T4gU2R2Av5esLnR17wgxhenADmJoFVwvveBpl184SQg5rhdxW9xKQjLAEcCou
DuphySWChFzG4NHZnHc8bsx4XHAuU
[3725 characters omitted]
3hixyvpGK2hSzJIxK7ZW6CVZNgKKG
Nk 7WVTubmXscNtBtWP1YgXsAF3f2He5jFf/thtQ3ykC2U78k2az6gMP1YCrb
ZggqrmhD9m6gDdVgwD4RdAeiybdVu/g859WdzSuKg8wAAAABJRUSErkJggg==
</bgmandel :mandelbrot PNG>
</bgmandel :MandelbrotResult>
</soap:Body>
</soap:Envelope>

30



© Copyright IBM Corporation 2004

IBM Corporation

Software Group

Route 100

Somers, NY 10589

U.SA.

Produced in the United States of America
11-04

All Rights Reserved

AlX, 1BM, the IBM logo, the On Demand Business logo, Tivoli and WebSphere are trademarks of International Business Machines
Corporation in the United States, other countries or both.

Intel isatrademark of Intel Corporation in the United States, other countries or both.

Microsoft and Windows are trademarks of Microsoft Corporation in the United States, other countries or both.

Javaand all Java-based trademarks are trademarks of Sun Microsystems, Inc. in the United States, other countries or both.
Linux is aregistered trademark of Linus Torvaldsin the United States, other countries or both.

Other company, product and services names may be trademarks or service marks of others.

All statements regarding IBM future direction or intent are subject to change or withdrawal without notice and represent goals and
objectives only.

31



	Application Development
	Before you begin
	The BGrid.tar.gz file includes the BGrid-develop.tar.gz file
	Copy and untar this development tar file on the workstation 
	In the following sections, the development process is descri
	The client application (client app)
	The Business Grid native application (grid app)
	Each step below identifies which of these two components it 
	The development tar file includes two sample business grid a
	The Mandelbrot sample application (used as the example in th
	A sample application which includes a web application which 
	Development Overview
	Native application (grid app)
	WSDL document (pertains to both the client app and grid app)
	Wrapper script (grid app)
	Generating Client WSDL documents (client app)
	SOAP messages over HTTP
	SOAP messages over JMS

	Constructing the Client Application (client app)
	Programming Considerations
	SOAP over JMS Clients


	XSL transform (grid app)
	Assembling the Business Grid native application (grid app)

	Deployment Considerations
	SOAP over JMS Clients
	Load Leveler

	Sample Messages
	Client to Business Grid Gateway
	Business Grid Gateway to Load Leveler / Grid application scr
	Based on the input message for the Mandelbrot application, t
	Application script / BGrid wrapper script to Business Grid G
	Business Grid Gateway to Client


