Cleaning up vour act with dhe
Microsoft SOARP Toolkit

by Craig Murphy

The Simple Object Access Protocol (SOAP) isaconsistent
means of transporting data and method calls between
potentially distributed applications.

The Microsoft SOAP Toolkit is a devel oper tool that helps
create SOAP “requests’ (client calls to a server) and can
unscramble SOAP “responses’ (server responses to the
client).

Over the course of this article, I'll demonstrate the use of
the Microsoft SOAP Toolkit. The example will be
implemented using Delphi.

Introduction

SOAP is the collective work of Microsoft, IBM, Lotus
Development Corp., UserLand Software, Inc. and Sun
Microsystems. This is an impressive line-up, bringing
together former arch enemies.

Microsoft has been feverishly busy this year. The .NET
framework was announced in July 2000 and during June the
BizTalk Framework 2.0 (draft) was issued — both take
advantage of SOAP and naturally XML. Thus, it's fair to
say, that there'sgoing to be somemileagein SOAPand XML
and if we're not aready building applications to exploit
SOAP and XML, the next best thing that we can do is to
learn about how we can.

Microsoft and others have been busy promoting the notion
of “Web Services’. They're keen to use the Internet as the
vehicle for exposing function callsviaURLs. SOAP (over
HTTP) redlises this notion — at the end of a URL there are
methods that can be executed, i.e. it realises the idea of
“the programmable web”. If we are able to implement the
programmable web, then the benefits we could reap are
enormous. Business-to-Business (B2B) integration will be
encouraged, supply-chain integration will become areality,
and aliances and partnering will be promoted.

Prerequisites

If you planto use SOAP | would urgeyou to take alook at the
web sites | mention at the end of this article. Therest of this
article will assume you are reasonably familiar with XML,
and that you understand the basics of HTTP.

Some knowledge of SOAP, COM objects and web page
scripting would also be useful. As part of the download
associated with this article, you'll find three documents to
help fill any gaps:

1 A description of what a SOAP Message looks like.

2. An step-by-step guide that explainshow to create the
COM object that is used in this article.

3. An example of aweb page executing Delphi methods
viaSOAP.

I’ ve built and tested my SOAP applications using Windows
2000 Server. Microsoft has tested The Toolkit using
Windows 2000 Server and Professional. The SOAP Toolkit
has had basi c testing with WindowsNT 4.0 SP6aand I nternet

Explorer 5.0. At the moment, there is no Windows 9x
release — although if you look through the newsgroups
mentioned at the end of this article, there are a couple of
third parties who have ported a version to Windows 9x.

Unfortunately, the current version of the SOAP Toolkit
requiresthat you have Visua Studio 6 SP3installed - thisis
the case even if you're not doing any development! There
are afew OCXsthat areinstalled along with Visua Studio.
You don't need Visua Studio installed on a server acting as
aSOAPIlistener. It seemsthat Visual Studio isonly required
if you're going to use the wizard that is provided with the
SOAP Toolkit.

The SOAP Toolkit Explained

The Toolkit is available for download from the Microsoft
web site (given at the end of this article).

The Toolkit consists of a compiled HTML Help file, The
Service Description Language (SDL) specification
(v0.9.4.3), the source code for “ROPE”, source code for
ASP and ISAPI SOAP Listeners, aserver-side web service,
and a client application (not surprisingly, it's implemented
using Visual Basic). There'saso an SDL wizard, which is
one of thebigtime savers, offered by the Toolkit. I'll explain
SDL and ROPE later in this article

The SDL Wizardisaserver-sidetool. Thewizard asksusto
provide the path to a COM abject that supplies the methods
that we wish to expose to our client applications. Thisis
where Delphi fitsin —we're going to create a COM object
that exposes some methods that our client applications can
use. Our client applications will be a Delphi executable
and aweb pagein Internet Explorer —thus proving that SOAP
offers us the ability to execute remote methods regardiess
of the client capabilities.

The wizard creates an SDL file. SDL stands for Service
Description Language. The SDL file is an XML file that
describes the methods that are availablein the COM object,
and thus those methods that are available (over the web) to
SOAP consumers.

The fact that the wizard builds an SDL file from a COM
object is good news—it means we can leverage our existing
investment in Delphi and C++Builder — both are great tools
for creating COM objects. Equaly, we're now able to
extract data from a legacy database and publish it via the
Internet (and Intranet). But that's not al — the SDL file
effectively provides a platform independent interface to our
COM object, thuswe can usethe COM object from whatever
platform supports HTTP (and XML).

The wizard also creates an Active Server Page (ASP). The
ASP contains what is effectively an interface to the COM
object. It comprises anumber of [V BScript] functions that
instantiate the COM object and calls the method required.
Here's a sample:



Public Function Methodl ()
Di m obj Met hod1
Set obj Met hodl =
Server. Creat ebj ect (“Proj ect 1. abcd”)

Met hod1l = obj Met hod1. Met hod1()
‘Insert additional code here

Set obj Met hodl = NOTHI NG
End Function

The sample assumes a COM object called Projectl.abcd
has already been created. A method called Methodl is
available and it takes no parameters. Thankfully, we don’t
need to worry ourselves with the actual implementation
provided by the SOAPToolkit —after al, it'ssimply created
an abstraction for our COM object. The ASPis, in essence,
nothing more than a wrapper for the COM object.

As an aside...

Interestingly, thewizard doesn’t recogni se the psuedo-COM
object that is a Windows Script Component (WSC). Thisis
a shame really, | find using WSCs useful for prototyping
COM objectsusing JavaScript/V BScript prior to developing
them using Delphi. WSCs are useful because it’s possible
to change the source code on the fly without the need to
recompile or unload DLLSs, etc.

Client-side support comes in the form of a Remote Object
Proxy Engine (ROPE). Unfortunately the ROPE is supplied
as a DLL, thus we are immediately imposing client-side
operating system dependencies. This is disappointing
because SOAP is meant to alleviate platform dependencies
— which it does; it is the SOAP Toolkit that imposes the
dependency. ROPE.DLL exposes objects that will allow us
to create applications (using Delphi or C++Builder) that
act as SOAP consumers. We'll learn more about ROPE
later in this article.

Implementing SOAP

We could use abruteforce approach toimplementing SOAP
—i.e. we could go ahead and create customised strings that
represent SOAP requests and responses. An HTTP
component would be needed to effect the “wire transfer”
from the client to the server. We'd also need to use an XML
parser to give us the ability to “get at” the XML elements.
This approach is great for learning about SOAP (and XML,
and HTTP), however itisvery time consuming (to implement
atruly generic and extensible SOAP library).

The SOAP Toolkit takes away much of the effort required
by the brute force approach. TheToolkit doesthisby means
of the SDL Wizard.

Aspart of thedownload you'll find aRichplum COM abject.
I’ll be using this component to demonstrate The Toolkit.

Thus, these are the steps that | plan to go through:

1. Use the SDL Wizard to create Richplum.xml and
Richplum.asp.

2. Create a SOAP consumer application using Delphi.
Step 1 — The SDL Wizard

Aswith all wizards, thereis a series of steps to go through.

Running SDLWizar d.exe starts the wizard; Figure 1 shows
the initial welcome screen.
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Figure 2

Clicking on Next reveals Figure 2.

By default, the wizard offers to “ Generate source code for
an existing COM object”. Thisisthe option that suits us—
we've dready got a COM object that has been registered
and tested. Click on the Select COM object button and
locate the Richplum.dll that forms part of the download for
this article. Once you've selected the COM object, click
on the Next button to move on to the next step.
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Figure 3 presentsuswith alist of theinterfaces and methods
that are provided by the Richplum object. The SOAPwizard
allows usto specify which methodswe would like to expose
to our SOAP consumers. In this case, put atick against the
methods getCustomerList and getCompanyDetail. Click on
the Next button when you’ ve done that.
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Figure 4 requestsinformation about the SOAPListener. The
SOAP Listener is a file/process that listens for SOAP
Requests. Set the URI to point to http://localhost/delphi/
Also, make surethat the“ delphi” directory existsasavirtua
directory in 11S or PWS.

The Listener type can be either ASP or ISAPI. An ASP
listener provides “wrapper” functions around the methods
inour COM object —these areimplemented using V BScript.
The ASPlistener, whilst being alittle slower than the ISAPI
listener, brings with it the advantage of customisation —we
can simply edit the VBScript in the ASP page to suit our
needs. We'll create an ASP listener.
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Figure 5 requests a location for storing source files. The
two files that will be created are Richplum.asp and
Richplum.xml. The ASPfileis an abstraction of our COM
object; the XML fileisan SDL filerepresenting the methods
that we chose in Figure 3.

Click on Next, then Finish —we' ve completed all the steps
required to create the SDL file and ASP wrapper for the
Richplum object.

Listing 1 presentsthe complete SDL for the Richplum COM
object; Listing 2 presents the ASP wrappers.

<?xm version="1.0" ?>
<! —Generated 01/10/2000 17:26:25 by M crosoft
SOAP Tool kit W zard, Version 205.0.3 —
<servi ceDescri pti on name=" SOAPTool ki t’
xm ns=" ur n: schemas- xm soap- or g: sdl . 2000- 01- 25'
xm ns: dt="http://ww. w3. or g/ 1999/ XM_Schena’
xm ns: R chpl um=’ Ri chpl umi
>
<i mport nanespace=
" Ri chpl uni | ocat i on=" #Ri chpl um />
<soap xm ns=
" ur n: schemas- xm soap- or g: soap- sdl - 2000- 01- 25' >
<interface name="Ri chpl um >
<r equest Response nane=' get Cust oner Li st’ >
<request ref=
" Ri chpl um get Cust oner Li st’ />
<response ref=
" Ri chpl um get Cust oner Li st Response’ / >
</ request Response>
<r equest Response name=' get ConpanyDet ai | ' >
<request ref=
"Ri chpl um get ConpanyDetail’ />
<response ref=
" Ri chpl um get ConpanyDet ai | Response’ / >
<par anet er or der >Cust No</ par anet er or der >
</ request Response>
</interface>
<servi ce>
<addr esses>
<address uri=
"http://1ocal host/del phi/Ri chpl um asp’/>
</ addr esses>
<i npl enents nanme="Ri chpl uni />
</ servi ce>
</ soap>

<Ri chpl um schema i d=" Ri chpl umn
t ar get Nanespace=" R chpl um xm ns="http://
www. W3. or g/ 1999/ XM_Schena’ >
<el enent nane=' get Cust oner Li st’ >
</ el enent >
<el enent nane=' get Cust oner Li st Response’ >
<type>
<el enent nane='return’
type="dt:string />
</type>
</ el enent >
<el enent nane=' get ConpanyDetail’ >
<type>
<el enent nane=" Cust No’ type="dt:integer’/>
</type>
</ el enent >
<el enent nane=' get ConpanyDet ai | Response’ >
<type>
<el enent nane="return’ type='dt:string />
</type>
</ el enent >
</ Ri chpl um schema>

</ servi ceDescri ption>

Listing 1 — The Richplum SDL



<%@ Language=VBScri pt %
<% Option Explicit

Response. Expires = 0

SOAP ASP Interface file Richplum asp

Generated 01/10/2000 17: 26: 26

By Mcrosoft SOAP Tool kit Wzard, Version
205.0.3

Const SOAP_SDLURI = “http://| ocal host/ del phi/
Ri chpl um xm ” * URI of service description file
%

<I—#include file="1istener.asp”—

<%

Publ i c Function get CustomerList ()
Di m obj get Cust oner Li st
Set obj get CustomerlList =
Server . Creat eObj ect (“ SOAPTool ki t. Ri chpl uni)

get Cust oner Li st =
obj get Cust omer Li st . get Cust oner Li st ()
‘Insert additional code here

Set obj get Cust omer Li st = NOTHI NG
End Functi on

Publ i ¢ Function get ConpanyDetail (ByVal CustNo)
Di m obj get ConpanyDet ai |
Set obj get ConpanyDetail =
Server. Creat eQbj ect (“ SOAPTool ki t. Ri chpl uni)

get CompanyDetai | =
obj get ConpanyDet ai | . get ConpanyDet ai | ( Cust No)
‘Insert additional code here

Set obj get ConpanyDet ai | = NOTHI NG
End Functi on

%

Listing 2 — The Richplum ASP wrapper functions

SOAP Toolkit ASP Listener —
Architecture

Figure 6 provides a graphical view of our implementation.
The SOAP Toolkit provides a generic Listener.asp.
Listener.asp isableto analyse SOAP Requestsand passthem
through to the ASPWrapper function, which inturn executes
amethod in the Richplum COM object.
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Step 2 — A Delphi client

WEe regoing toimplement aDel phi client that actsasa SOAP
consumer; however there will be two distinct versions.

The first version will require the ROPE.DLL Type Library
—choosethe Project menu followed by Import TypeLibrary,
then select the Rope 1.0 Type Library asshownin Figure 7.

The second version will use late binding to execute the
remote SOAP methods. We'll still use ROPE.DLL, but this
time everything will be handled through an instance of the
ROPE.Proxy abject.
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Figure 7

The ROPE Type Library exposes seven objects (those in
bold will be used in the example application):

. TProxy isconsidered by Microsoft to be the primary
client-side interface for access SOAP endpoints.
We'll see an example of the Proxy object later in
this article.

. TSOAPPackager isableto package SOAP requests;
it'saso able to “unpack” SOAP Responses.

. TServiceDescriptors
. TSDMethodinfo

. TSDParameterinfo

. TSDEndPointinfo

TWireTransfer isresponsible for sending the SOAP
Request over “the wire”. Essentialy, it provides all
theHTTPGET and POST interactionsthat arerequired.



Figure 8 depicts a sample SOAP consumer. Clicking on the
Get Customer List button sendsa SOAP Request that returns
acommarseparated list of the customer numbers found in the
DBDEMOS Customer.db table — which then populates the
Customer Ligt list box with those values. Whenever the user
clicks on a customer number, the Customer Detail is
populated, but only after another SOAP Request is sent. At
each stage, the SOAP Request and Response memo fields
display the current SOAP transaction messages.
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procedure TFornil. bt nGet Cust Li st O i ck( Sender:
Tbj ect) ;
var sRequest Struct,
sRequest Payl oad,
sResponsePayl oad,
sTenp : String;
begi n

SOAPPackager . LoadSer vi cesDescri pti on
(i cURI,
“http://1ocal host/del phi/Ri chplumxm’,"");

| f SOAPPackager .
| sMet hodAvai | abl e(‘ get CustonerList’) =1
Then Begin
/'l Prepare the SOAP Request for the
/| get CustonerList method...
SOAPPackager . Set Payl oadDat a(i cREQUEST, ‘',
‘get CustonerlList’, sRequestStruct);
sRequest Payl oad : =
SQAPPackager . Get Payl oad(i cREQUEST) ;

menpRequest . Text : = sRequest Payl oad;
/1 Send the SOAP Request over “the wire”
/] using HTTP...
Wr eTransf er 1. AddSt dSOAPHeader s( edt SOAPLI st ener . Text ,
‘get CustonerList’, Length(sRequestPayl oad));

sResponsePayl oad: =W r eTr ansf er 1. Post Dat aToURI
(edt SOAPLI st ener. Text, sRequest Payl oad);

SQAPPackager . Set Payl oad(i cRESPONSE,
sResponsePayl oad) ;

nmenoResponse. Text : = sResponsePayl oad;
sTenp: =SOAPPackager . Get Par anet er (i cRESPONSE,
‘return’);

End,;

Li st box1.itens. commat ext := sTenp;
end;

Listing 3

Listing 3 provides the code behind the Get Customer List
button.

The single instance of the SOAPPackager object is
worthless until a Service Description file — in this case
the Richplum.xml SDL file - isloaded. We are now ableto
interrogate the SOA PPackager object and determine which
methodsareavailable. SOA PPackager.IsM ethodAvailable(....)
does just this.

SOA PPackager.SetPayloadData(...) is used to create the
Body element of the SOAP message.

The SOAPPackager.GetPayload(...) method can be used to
extract the Envelope element, i.e. the entire SOAP message.
For example, calling GetPayload(icREQUEST) for the
getCustomerList method returns the following XML:

<?xm version="1.0"?>
<SQAP: Envel ope xm ns: SCAP="http://
schemas. xnl soap. or g/ soap/ envel ope/”
SOAP: encodi ngStyl e="http://schemas. xn soap. or g/
soap/ encodi ng/ " >
<SCAP: Body>
<get Cust oner Li st >
</ get Cust oner Li st >
</ SCAP: Body>
</ SOAP: Envel ope>

Wheress, after the SOA P Request hasbeen sent and aResponse
hasarrived, acall to GetPayl oadData(icRESPONSE) returns
the following XML:

<?xm version="1.0"?>
<SOAP: Envel ope xml ns: SOAP="htt p://

schenmas. xnl soap. or g/ soap/ envel ope/”
SOAP: encodi ngStyl e="htt p://schemas. xn soap. or g/
soap/ encodi ng/ " >
<SOAP: Body>
<get Cust oner Li st Response>
<eturn>1221, 1231, 1351, 1354, 1356, 1380, 1334, 1510, 1513, 1551, 1560, 1563,
1624, 1645, 1651, 1680, 1984, 2118, 2135, 2156, 2163, 2165, 2315, 2354,
2975, 2984, 3041, 3042, 3051, 3052, 3053, 3054, 3055, 3151, 3158,
3615, 3984, 4312, 4531, 4652, 4684, 5132, 5151, 5163, 5165, 5384, 5412,
5432, 5515, 6215, 6312, 6516, 6582, 6812, 9841
</return>
</ get Cust oner Li st Response>
</ SOAP: Body>
</ SOAP: Envel ope>

Thecall to Wiretransferl. AddStdSOAPHeaders(...) addsan
extra HTTP header: SOAPAction. The HTTP header for
getCustomerList is shown below:

PGST /del phi/Ri chpl um asp HTTP/ 1.0
User - Agent : VSDNWS

Content - Type: text/xm

Content - Lengt h: 242

SOAPAction: http:/ /1 ocal host/del phi/
Ri chpl um asp#get Cust oner Li st

By examining the SOAPAction header, Richplum.asp can
determine which method is to be executed.

CdlingWireTransferl.PostDataToURI(...) generatesan HT TP
POST operation (synchronous), sending the SOAP Request
to the URI specified. PostDataToURI(...) then waits until a
SOAP Response is generated or a timeout occurs.

The SOAPPackager object allows us to extract information
from the SOAP Response. If you examine the SOAP
Response above, you'll notice a <return> element. The
GetParameter(...) method allows usto extract the data held
in a specified element:



/'l Extract the ‘return’ el ement
sTenp : = SOAPPackager . Get Par anet er (i cRESPONSE,
‘return’);

Using the ROPE objects has proved to involve areasonable
amount of work, however it doesgive usthe fine granularity
that some applications require. We'll now move on to the
ROPE Proxy object — which is considerably easier to
implement!

Using ROPE.Proxy

The coderequired to execute our SOAP Requestsviaaproxy
isshown in Listing 4, asyou can see, there’'s not much to it.
This code creates an instance of ROPE.Proxy. It then loads
the Richplum SDL file, after which our client application
(SOAP consumer) can then treat the remote methods (web
services) as if they were provided by alocal COM object.

procedure
TFor 2. bt nGet Cust Li st Proxyd i ck( Sender :
Tbj ect) ;
var sBuffer : string;
var obj Proxy : deVariant;

begi n
obj Proxy := Created eCbject (‘' Rope. Proxy’);

/1 icUR = $00000001;
obj Proxy. LoadSer vi cesDescri ption(1,
“http://1ocal host/del phi/richplumxm’,’");

sBuffer := obj Proxy. get Cust oner Li st ;
Li stbox1.itens. commat ext : = sBuffer;
end;
Listing 4
Summary

Over the course of this article I’ve demonstrated that it's
possible to write code once, and to share that code with
other, possibly non-Win32, platforms. 1t's perfectly possible
to have a Linux client application execute methods against
aWin32 server processrunning Internet Information Server.

However, using the SOAP Toolkit as part of your Delphi
client solution forces the use of ROPE.DLL. This
immediately limits your client platform to Windows 2000.
Not all is lost; we can still use the SOAP Toolkit on our
Win32 server. Implementing a SOAP client that can
communicate with a SOAP Toolkit Listener is a fairly
straightforward task — thanks largely to the fact that SOAP
is currently implemented using HTTP.  SOAP libraries are
popping up for most of the non-Win32 platforms.

Ultimately true vendor-interoperability will be the key to
the success of SOAP. IBM and Microsoft, despite working
on the SOAP specification together, both have their own
implementations of SOAP itself. Asyou can imagine, the
first releases on their respective implementations “didn’t
talk toeach other”. Over the coming months we can expect
to see greater convergence between SOAP implementations
—it won't be long before we see a Linux application built
from methods being served up by a Win32 server.

All of the source code for this article is available from my
web site-site: http://www.isl eofjura.demon.co.uk/bug.

Resources

The SOAP Toolkit: http://msdn.microsoft.com/downl oads/
default.asp?URL =/code/sampl e.asp?url=/msdn-files/027/
000/242/msdncompositedoc.xml

The SOAP Specification:
http://msdn.microsoft.com/xml/general /soaptempl ate.asp

The Microsoft XML Developer Center:
http://msdn.microsoft.com/xml/

The .NET framework: http://msdn.microsoft.com/net/
The BizTak web-site: http://www.biztalk.org

Additional reading:
http://www.asptoday.com/articles/20000718.htm
http://www.asptoday.com/arti cles/20000728.htm
http://www.asptoday.com/arti cles/20000821.htm

Newsgroups worth visiting:

microsoft.public.xml.soap
microsoft.public.msdn.soaptool kit

Craig works as an Enterprise
Developer (and Dilbert Evangelist!)
for Currie & Brown (http://
www.currieb.com) — their primary
business is quantity surveying, cost
management and project management.
He can be reached via e-mail at:
Craig.Murphy@currieb.co.uk or
Craig@isleofjura.demon.co.uk

4 2  Angus’ )

Nifcy
Tips

If you look at the background of Internet Explorer’s
toolbar, you'll see a very low profile bitmap. You can
actually change this bitmap just like you can change
Window’s background (well, maybe not so easily!).

Run RegEdit Select:

HKEY_CURRENT_USER\SoftwaréMicrosoft\I nternet
Explorer\Tool bar

Run “Internet Explorer”

Select “Tools |Internet Options | General | Colors”
Uncheck “Use Windows colors’ checkbox
Switch back to the Registry Editor

Add a new string value called BackBitmap as a
“REG_SZ" type:

The value of the “BackBitmap” parameter should
be set to the path to your bitmap
(CAWINNT\SETUP.BMP for example)

Restart Internet Explorer

Note that the colours you select for your bitmap can
easily mask out the existing icons, so light pastel shades
are recommended.
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