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1 Web services and FlexCorp

FlexCorp as a data management framework controls the composition, storage and retrieval of
information. The management of the data is particularly suited to generating XML elements. The
advantage with using FlexCorp is that a business analyst can manage the data composition and the
sequence of data without requiring reprogramming. We’ll demonstrate the simplicity of the
programming to deliver the web service and how FlexCorp controls the data.

1.1 Using existing infrastructure

For the purposes of demonstrating the web service we will use existing infrastructure from MobileFlex,
as web services do not often exist without other data interfaces such as existing applications. We will
show how to assemble XML content for contacts related to a field service site.

We already have a predefined function for getting the list of contact information for a field service site
as it is used in the MobileFlex. The cluster of data is related by the entity Contacts. The function is
MobileFlex.getContactBySite. The criterion for the function to retrieve a list of contacts is that their
reference site matches the first variable passed to the function. This is shown in the FlexCorp
management centre below.

A} FlexCorp Administration - Microsoft Internet Explorer - |EI |i|
Fle Edit Wew Favorites Tools Help ﬁ
ERack v = v (D 4t | @isearch GiFavortes @Media (8| B~ & =1 EH @
Address Iﬁj https: f e preradactyl. 2o, com Mexcorp/Redirector?menu=Criteria@submenu=todify j PGo |Links =
) L. . catalog | product manager | amitysolutions.com.au
An—“ty Flexcorp Administration SHs - -
Entities Entity = Contacts, Table = Contact, Function = MobileFlex,getContactBySite
Elements Select Operation
Tables Context ID:1
Cateqgories In Descriptor table, Contact where label is Reference Site and value = %YARL &
This is the help text
Labels submit for the Select
MNames Operation,
Functions Mare information on
Criteria the Select Operation
can be found here.
Add
Modify
Delete
Filters
Generate
Clear Poals
Logout
=
&) |& [ mterrer y

The sequence and composition of data returned by the function is also controlled within the FlexCorp
management centre. We define the data required to be some basic contact details and we define the
order in which they should be returned.
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72} FlexCorp Administration - Microsoft Internet Explorer -3 x]
Fle Edt \View Favorites Tools Help
EBack v = v (@D At | Busearch GFavorites @veda 3| B S =1 B @
Address |ﬁj https: ffhaan pteradactyl 2o .com flexcorp/Redirectar Pmenu=Fiters&submenu=Modify j @G0 |Links =
[—
.. . catalog | product manager | amitysolutions,com.au
Armity Flexcorp Administration R = -
Home | Logout
Entitias Entity = Contacts, Table = Contact, Function = MobileFlex.getContactBySite
Elements Select Operation
Tables Context ID:1
Categories Label Format Order
Labal This is the help text
anels First 1 1 @ for the Select
Mames rst Hame Operation,
) Last Mame 2 [
Functions Pasition 3 [l Mare infarmation on
Criteria Phone Number 4 e the Select Operatian
can be found here.
Filters submit
Add
Modify
Delete
Generate
Clear Poals
Logout
|-
|&]Done & [ rternet 4

The mechanics of exchanging data is easier these days because of developments in web service
infrastructure. We have adopted Axis as we are less interested in the actual protocols for transporting
data. This saves us a lot of plumbing work.

Axis is already integrated into the IBM WebSphere Application Developer (WSAD) and the
WebSphere Application Server (WAS) so you will find support for this web services infrastructure.

We use Axis within a Tomcat framework and our development is conducted within NetBeans. The Ant
make utility delivers adequate build and deploy services to get our web services running.

We assume that the reader is familiar with XML terminology relating to documents and elements.

1.2 Basic web service implementation

Axis gives a few choices in terms of the operation for generation of the response content for a web
service. However, the best and most flexible fit for FlexCorp is the message-based service. The reason
for this is that the content and order of data elements may be better controlled using the FlexCorp data
organisation. These are controlled through the FlexCorp management centre, rather than requiring
programmatic changes. The other methods of generating content via Axis require fixed, programmatic
alterations of the web service.

1.3 Reading web service requests

In a message-based service, a bit more work is needed to read request information and deal with it. In
our implementation the requester provides a text node that specifies the name of the site for which we
are retrieving contacts.

The code is set up to get the first child of the request document. We expect this to be a text node so we
read the node value and this will be the name of the site for which we are gathering contact
information. We also take the opportunity to set up the response document. In Axis, we return an
array of elements that gets transformed by Axis into a correct SOAP body response. But in order to
properly create the element structure, we need to create the document.

We also sneak in the retrieval of the contact information once we have obtained the site reference.
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The fragment of code shown below prepares the way to create the response for this message-based
service. The service method getContacts, expects an array of XML elements and returns a set of XML
elements. It is very basic to illustrate the mechanics of operation and assumes that elements are
enclosed in the request document. This code can be embellished to deal better with unexpected

conditions.

B Source Editor [ContactService]

— 77 fI0U@oE din gnesour L0 LoD PICACCDO T DO Talridsb oL s
accessor = new EJBhccessor (new ReferenceFactory()):

public Element[] getContacts (Element[] elements)
{

int i:

int 3j:

Claszifier[][] specs = null;

Element detail = null;

Element contact = null;

Document document = null;

String site = "7;
String text = 77;
String tag = "7;

£ Elements to be returned to the client by this service
Element[] & = new Element[1l]:
A List of comtacts
Contact[] contacts = mew Contact[0];
try
i
£ Get the first child of the first element which we expect to be the site reference
Hode node = elements[0].getFirstChildi) ;
if [(node '=s mull)
site = node.getHodeValue ()
A4 Create a new documenit
DocumentBuilder builder = DocumentBuilderFactory.newInstance () .newocumentBuilder () ;
document = builder.nevocument () ;
S et the list of contacts for a site
contacts = accessor.Contacts(site) !
}
catch (Exception f)
{
f.printStackTrace ()
return new Element[0];

107:1  |1ns |

1.4 Retrieving information

FlexCorp simply implements the retrieval by passing the function name and the argument to a
infrastructure call. The retrieval will conform to the configuration defined in the FlexCorp

J2EE

management centre. There are some control services to exercise use of the sequencing filter and

retrieval of binary information.

For our requirements we do not need the binary data but we do wish to apply the ordering filter. The
Boolean values in the framework call, getContacts shown below emphasises this configuration. Note
that we make reference to the getContactBySite function to select the information retrieval mode we

want for the contacts.

public final Contact[] Contacts (String site)
{
if (site == null)
zite = "";
String[] args = new String[] {function (TEMPLATENAME, "getContactEyiite™), sitel:
return getContacts (args, null, true, false):

Amity Solutions Pty Ltd — Version 1.0

1-3



Web services and FlexCorp

1.5 Generating the response document

The generation of the document is straightforward. FlexCorp returns the information related to each
site as a multi-dimensional array. We could make the generation algorithm very general by stepping
through the whole of the array. However, we know the pertinent information is contained in the first
column of the array, so we only step through and display the returned elements of that column.

Since we use FlexCorp to control the data elements returned and the order in which they are returned,
the generation algorithm does not have to contain too much in the way of interpretation intelligence.
We simply keep going through, converting the FlexCorp data label to an XML tag and the FlexCorp
data value into a text node value. We replace any space in the FlexCorp data label with an underscore
to satisfy the requirements for well formed XML.

The algorithm creates a document structure with ‘site’ as the root. We add a text node that labels the
name of the site. Each contact is made a child of the root and all the data for a contact is stored as text
nodes for the contact.

The structure and order of the data, as specified by the FlexCorp function
MobileFlex.getContactBySite is first name, last name, position and phone number, independent of the
programming used to generate the document.

The code below shows the implementation for the document structure we have described. The
response service could be improved by creating a different document should no contacts exist for the
search.

Ef Source Editor [ContactService ] _ ||:| | il
SF Make the first element to be retwrned the site element of the XML document =
e[0] = (Element)documnent.createBElement [("site™)

docunent. appendChild(e[0])
Af Create 2 text node for the name of the site as the child of the top most element
Eleunent name = (Element)e[0].appendChild (docunent.createElement ["mame) )2
nane . appendChild | docunent.createTextHode (site) ) ;
A4 Loop through every contact retrieved
for (i = 0; i < contacta.length; i++)
{
Af Create an element called fcontace’
contact = (Element)e[0].appendChild(docunent. createElement [(“contact™))»
AF Get the contact information from contact record 1
specs = contacts[i].getCharacteristics():
A7 Assume 211 data im the Ffirst column of the assembled specs
if (specs.length > 0)
A4 Loop through every daeta item returned in the first column
for (j = 0; j < specs[0].length; j++)
S7 I @ value exists them add the value as @ text node
if [(DataSupport,testValue (specs, 0, j))
{

£ TMae the data label as the tag but replice space with tr

tay = SQLi3upport.replace (specs[0]1[]].getLabel (), " ", "_"1:

S Make the value of the text node the date value

text = Datafupport.displayValue (specs, new String[l][specs[0].length], O, j);
A7 Make the text node a child of the comtact element

detail = [Element)contact.appendChild |document. createElement (tag)):

detail.appendChild(docunent.createTextHode (text))
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1.6 A simple client

For test purposes, we have written a simple client for message-based web services. The client itself
does not do too much other than create a request and retrieve the response. It does not process the
response in any way. For the purposes of working through the concepts, we are more concerned with
the information transferred across the wire than we are with using the returned information. We leave
that for the reader to extend as necessary.

The client code we present here takes some simple command line information for determining the
target or endpoint for the request and the nominated site for which we are locating contact information.

Since this is a message-based service we are calling, you will find the code different from those
normally presented in the Axis examples. We borrowed most of this code from the message examples
provided with the Axis documentation. Note that we send the site information using some of the Axis-
specific constructors.

The good thing about Axis is that we do not need to deal with the packaging of the full SOAP
document. This leaves us free to concentrate on the actual information we want to send and deal with
processing the information when Axis passes us the response.

B¥ Source Editor [TestContact] - |EI |£|
—_—
S Default site
Gtring site = "Sharp - 55 Lawender™:
S Create the UEL to the service
StringBuffer buffer = new StringBuffer ("http: /7).
if (args.length > 0)
buffer.append(argz[0]) 2
else
buffer.append(”localhost™)
buffer.append (":");
if (args.length > 1)
buffer.appendiargs[1l])
else
buffer.append("30307) 2
buffer.append (" /axis/services/Contactiervice™) ;
Options opts = new Options (args):
opts. setDefaultURL (buffer. toStrimng())
S Use supplied value as the site search
if [args.length = 2]
site = args[2]:

S Create the client service and setup the call

Gervice service = new Service():

Call call = (Call) service.createCalli):

S0ATBodvElenent[] input = new 30AFEBodyElement[l]:

S Make @ text node containing the site to find contacts for

inpuc[0] = new S0APBodyElement (>ILUcils.StringToElement ("urn:contacts™, "site™, zite)):
S Establiskh call to web service specified by URD

call.setTargetEndpointiddress (new URL (opts.getURL (1)) ;

Vector elems = (Vectoricall.imvoke (input);

£ Do something with returned elements in the response
304APEodyElenent elen = mull;

Element & = null;

elem = [(30APEcdyElenentielens.gekt (0]

e = elen.getAsDOM|( ) ;

£ Return something for client
String str = "OKT:
return str:

| »

1:1 |11-15|
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1.7 Web service document exchange

Axis provides a way to view the actual document exchanges through the tcpmon utility. WSAD
incorporates the tcpmon utility within the development environment, allowing you to perform testing
interactively. However, you can manually operate the system quite easily.

The utility is probably the most useful in helping you debug your web service. You send your service
request to tcpmon which is set to listen on a particular port. In terms of configuration, tcpmon is a
proxy for your request. Your request is forwarded by tcpmon to the actual web service and the web
service sends it response back to tcpmon. Finally, tcpmon returns the response to your client. In the
meantime, tcpmon has captured the actual XML documents exchanged between your client and the
actual web service.

For this particular example the request we send from the web services client contains the text node with
the site for which we are finding contacts. Axis creates the SOAP envelope and header for us. The
request details are shown in the following tcpmon extract.

POST jaxis/sservices/Contactiervice HITP/1.0

Content-Type: textsxml; charset=utf-&

Accept: application/soap+xml, applicationsdime, multipart/related, text/*
Uzer-Agent: ALwis/sl.l1RCZ

Host: poseidon.hsays.com.au

Cache-Control: no-cache

Pragma: ho-cache

S0APACtion:

Content-Length: 331

Lrrml wersion="1.0" encoding="UTF-&5"2-
<aoapenv:Envelope xmlns:soapenv="http: //schemas.xmnlaoap.orgszoapsenvelope s
xulns:xsd="http: s/, w3. org/ 2001 /XML 3chema™
xulns:xsi="http: /. w3, org/ 2001 /XML 3chena-instance™»
<zoapenv:Body-
<nslisite xmlns:nsl="urn:contactz">3harp - 55 Lawvender</nsl:site>
= /goapenv:Body>
< /soapenv:Envelopes

Based on the request, our web service generates a response that lists the contacts for that site if any
contacts exist. Again, Axis deals with the SOAP envelope and headers, leaving us free to deal with
only the body. The structure and contents of the response is shown in the following diagram. Note that
the order of data elements for the contact information is in exactly the order we have specified in the
FlexCorp management centre. Should we require new contact information in the future or change the
order of the information, we are able to add this without changing the programming in the service.
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HTTP/1.1 200 OK

Date: Jat, 22 Mar Z003 15:59:50 GMT
Jerwver: Apache Coyotesl.0
Content-Type: text/xml; charset=utf-a
Connection: close

<fHm]l wersion="1.0" encoding="UTF-8"2>
<soapenviEnvelope xmlh=:soapenwv="http: //schenas.¥xmlsoap.org/soapsenvelape s
xnlns:xsd="http: /fammr. w3. org 2001 /=ML Schena™
®*mlhzixsi="http: /Ammw. w3, org /2001 ML chena-instance ™=
<3oapenv:Body>
<3iter
<hame>5harp - 55 Lawender< /name-
<oontact>
<First NamerBrian</Firast Namel
“Last_Name>Henneszay</Last Name
<Position-Regional OQperationzs Manager<sPositiomn-
<Phone_Number>0z 030 3000« /Phone Numhers
<foontacts
<ocontacts
<First NamerHasan</First Namelx
«<Last_Name>0demis</Last Namek
<Pozitiorn-Building Services Coordinator<Positions
“Phone Number>0:2 9954 4654 /Phone NumherZ
<foontacts
<contacts
“Firast Name>=Faul</Firstc_ Namex
«<Last_MNamerBirch</Last Namex-
<Position-Northern Area Superwvisor</Positiomn-
<Phone Mumbher>99224429L /Phone Nunhers-
<jocontacts
</zite-
= fzoapenwv:Body>
<FaoapenviEnvelope>

1.8 Demonstration service

For the purposes of testing the actual service yourself, you can run this yourself by downloading the
package from our web site at http://www.amitysolutions.com.au/pages/downloads.html. To make
things very simple, we have packaged all the Axis support libraries into the contact.jar distribution so
you don’t need to include all the libraries manually. However, this makes the download fairly large.

You will require a Java runtime installed on your machine. The first thing is to run the tcpmon utility.
We suggest that you set tcpmon to listen locally on your machine on port 8080. Redirect received
requests to port 80 of www.pteradactyl.tzo.com. At the command line, run the following:

java —cp contact.jar org.apache.axis.utils.tcpmon 8080 www.pteradactyl.tzo.com 80
Now in another command line window, you can run the client with the following:
java —jar contact.jar localhost 8080 “Sharp — 55 Lavender”

If you have set up everything correctly, you should see an exchange of information as your client
communicates through tcpmon to our demonstration service.
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