Get Your Hands Dircy with SOARP

by Rob Bracken

In the last issue (November/December 2000), | gave a brief
overview of SOAP (Simple Object Access Protocol), and
Craig Murphy described how you can use the Microsoft
SOAP toolkit to implement SOAP clients and servers. This
issue, I'll describe a simple Delphi SOAP client and server,
which show you what’s happening “behind the scenes”.

SOAPIng up

The aim of this article is to create a client program that
uses the SOAP protocol to execute a method on a server
object and get a result. | want to keep things as simple as
possible, so the server will just add two integers together
and return an Int64 sum. | want to send the SOAP call with
HTTR, so I'll host the server inside a CGI program, whichis
called by aWeb Server.

This is the sequence of actions:

1 Theuser enterstwo integer valuesand clickstheAdd
button.

2 Theinteger values are packaged into a SOAP method
call and sent to the Web Server with an HTTP POST
reguest.

3 The Web Server passes the content of the POST
request (i.e. the SOAP method call) to a CGI
program.

4 The CGI programinstantiatesa TAdder server object,
unpacks the method call and calls the method on the
server.

5 The CGI program packages the result into a SOAP
response and returns it to the Web Server.

6 The Web Server returns the response to the client
program as the content of the HTTP response.

7 Theclient program unpackstheresult from the SOAP
response and displaysit.

Prewash

The client and server programs use the Open Source, native
Delphi XML parser components created by Dieter Kohler.
You need to download them from http://www.philo.de/
homepage.htm and install them on the component palette.
You can find out more about them in Charlie Calvert's Tech
Voyage articles — The Basics of Parsing XML in Delphi 5
and Intermediate Level XML parsing in Delphi 5 — both
available at http://community.borland.com.

The SOAP client

The client program is a form containing two text boxes for
input, onetext box to display theresult, an Add button and a
Close button. It also contains two memos, to display the
SOAP request and response. Clicking the Add button makes
acall to aTAdder object, which is actually a proxy for the
real TAdder. You can seethe code for the Add button’s Click
event in Listing 1.

procedure TfrnClient.cndAddd i ck( Sender :
Tbj ect) ;
{ Convert the edit strings to integers, add
them toget her and display the result }
var
taTenp: TAdder;
begi n

/'l Cear the HTTP nmenos
nmmoRequest . Cl ear;
nmoResponse. C ear;

// Add the two nunbers together and display
Il the results
taTenp : = TAdder. Create;
try

edt Resul t. Text :=

taTenp. Add( Str Tol nt (edt First. Text),
S rTol nt (edt Second. Text));

finally

taTenp. Free;
end;

end;
Listing 1 — the Click event handler for the Add button

The TAdder proxy packages the method call into a SOAP
request and uses a TNMHTTP component to POST it to a
web server.

function TAdder.Add(Intl, Int2: integer):
String;

{ Package the call to the Add nmethod in a SOAP

request and use HTTP to send it to a C3

program whi ch wi Il unpackage it and call the

met hod on the real object }

begi n

// Build the XM. SCAP request
FXML := BuildXM.(Intl, Int2);
try
// Send it via HTTP
Fht t pSOAP. Cut put Fi | eMbde : = Fal se;
Fht t pSOAP. | nput Fi | eMbde : = Fal se;
Fht t pSOAP. Post (* http://1 ocal host/scri pts/
SOAPSer ver . exe', FXM.. Text);
/1 Display the HTTP header
frnQ i ent. nmoRequest . Li nes. AddSt ri ngs( FHTTPHeader ) ;
/1 Display the SOAP request
frmCl i ent. moRequest . Li nes. Add(‘ — XM
request: —);
frnClient. mpRequest. Li nes. Add( FXM.. Text ) ;
// Extract the return value fromthe HITP
/'l response
Result := CetResul t (FhttpSOAP. Body, ‘Add’);
/1 Display the returned XM
frnClient. mobResponse. Li nes. Add(* —HTTP
Header: —);
frnQ i ent. nmoResponse. Li nes. Add( Fht t pSQAP. Header ) ;
frmQ i ent. mobResponse. Li nes. Add(* — XM
Response: —);
frmdient. moResponse. Li nes. Add( Fht t pSQAP. Body) ;
finally
FXM.. Fr ee;
end;

end;



function TAdder. Buil dXM_(Intl, Int2: integer):

TStringlLi st;
{ Build the XM_ for the SOAP request }
begi n
/1 The XM. doesn’t have to be on separate
/'l lines

Result := TStringList. Create;

Resul t . Add(‘ <SOAP- ENV: Envel ope’);

Resul t. Add( ‘ xm ns: SOAP- ENV="ht tp://
schemas. xm soap. or g/ soap/ envel ope/ "’ );

Resul t. Add( ‘ SOAP- ENV: encodi ngStyl e="http://
schemas. xm soap. or g/ soap/ encodi ng/ " >");

Resul t . Add( * <SOAP- ENV: Body>' ) ;

Resul t . Add( ‘<m Add
xm ns: me” SOAPAdder " >' ) ;

Resul t . Add( ‘<Intl> +
IntToStr(Intl) + ‘</Intl>);

Resul t . Add( ‘<Int2> +
IntToStr(Int2) + ‘</Int2>);

Resul t . Add( ‘</mAdd>");

Resul t . Add( ‘ </ SOAP- ENV: Body>" ) ;

Resul t . Add(‘ </ SOAP- ENV: Envel ope>');
end;

Listing 2 — Doing the SOAP method call

When the TNMHTTP component gets its response, it
displays a message to tell you if it was successful or not,
uses a TXmlToDomParser component to parse the XML into
a document tree and extracts the returned result. The proxy
passes the result back to the form, which displaysit in atext
box. You can see the code for these actions in Listing 2.

I’ve made the proxy put the HTTP for the request and
response into memo boxes, so you can see what was sent.

Packaging a SOAP request

A SOAPreguest isablock of XML, which adheresto XML
syntax rules. It consists of a SOAP envelope, containing an
optional SOAP header and a mandatory SOAP body. The
SOAP XML for our method call looks like this:

<SQAP- ENV: Envel ope
xm ns: SOAP- ENV="ht t p: / / schemas. xm soap. or g/
soap/ envel ope/”
SCOAP- ENV: encodi ngStyl e="http://
schenmas. xnl soap. or g/ soap/ encodi ng/ " >
<SQAP- ENV: Body>
<m Add xm ns: m=" SOAPAdder " >
<l nt1>10</Int 1>
<l nt 2>100</ | nt 2>
</ m Add>
</ SOAP- ENV: Body>
</ SOAP- ENV: Envel ope>

It callsthe Add method of a SOAPAdder object, passing the
values 10 and 100 as Int1 and Int2.

The SOAP Server

The SOAP server is a Web Module, containing one
WebA ction item, which responds to the mtPost method type.

The TNMHTTP component in the client program modifies
the content of the POST request into aform that won't upset
a web browser. It replaces HTML syntax characters (such
as“<” and“>") witha2 digit Hex number, prefixed by “%".
So a “<” will be replaced with “%3C”. The DecodePost
routine converts the content string back to its original form.
The WebAction item passes the converted string to a
TAdderStub  object, which descends from
TCustomSOAPStub. The stub object uses a

TXmlToDomParser component to parse the XML into a
document tree and extractsthe method call, withitsparameters.
It call sthe method on an associated TAdder object, which adds
the two numbers and returns an Int64 result.

The stub packages the result into a SOAP XML response
and returns it to the WebAction item, which passes it back
to theweb server asthe content of the HT TP POST response.
You can see the code for the WebAction item in Listing 3.
The code which parses the SOAP XML isin Listing 4 and
the code that executes it isin Listing 5.

procedure
TWebModul el. WebMbdul e1WebAct i onl t enllAct i on( Sender :
Tbj ect; Request: TWebRequest; Response:
TWebResponse; var Handl ed: Bool ean);
var
sTenp: string;
begi n
sTenp : = DecodePost ( Request. Content);
Response. Content : =
FAdder St ub. Execut e(sTenp) ;
end;

Listing 3 — the WebAction item

Install the program by copying it into the Scripts directory
of your web server. I’ ve assumed that you will beusing PWS,
so the address is hard-coded as localhost. If you want to
changeit, it'sin the Add method of the untAdderProxy unit
in the SOAP client.

The SOAP XML response looks like:

<SOAP- ENV: Envel ope

xm ns: SOAP- ENV="ht t p: / / schemas. xm soap. or g/
soap/ envel ope/”

SOAP- ENV: encodi ngStyl e="http://
schemas. xnl soap. or g/ soap/ encodi ng/ " >
<SOAP- ENV: Body>

<m Add xm ns: m=” SOAPAdder " >
<Sunm>110</ Sun

</ m Add>

</ SOAP- ENV: Body>

</ SOAP- ENV: Envel ope>

Rinsing off

I’ve taken a simplistic approach to these programs, so that
the mechanismis clear. They’re not meant to be a definitive
demonstration of how to write SOAP proxies and stubs.

The SOAP specification contains alot more detail on how a
SOAP request should be formatted. It aso contains details
of a SOAP Fault element for error information, which could
be used for exception handling.

| used HTTP for the transport. You could also use SMTP,
straight TCP/IP or atext file to pass the SOAP request from
the client to the server.

Delphi 6 and Kylix will contain support for SOAP interfaces,
so al this will be done for us behind the scenes.

The source for this article is available on the BUG website.
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Further Information

* SOAP: Simple Object Access Protocol:

* http://msdn.microsoft.com/xml/general/soapspec.asp

* Charlie Calvert's XML parsing articles:

* http://homepages.borland.com/ccal vert/
techPapersDel phi/ XML Simple/XMLSimple.html

¢ http://homepages.borland.com/ccal vert/TechPapers/
Delphi/XMLBrowse/index.htm

¢ A Delphi XML Parser:
* http://www.philo.de/homepage.htm

* Everything you wanted to know about XML but were
afraid to ask: http://www.xml.org

function TCust onSOAPSt ub. Execut e( Request :
string): string;
{ Parse the XM. request and execute nethod
calls }

function Get Next XMLElI ement ( XM_Node:
TDOWNode) : TDOVNode;
{ Find the _next_ XM el enment node at this
| evel (NodeType = nt El ement _Node) }
begi n
Resul t := XM_Node. Next Si bl i ng;
whi | e (Resul t. NodeType <> nt El ement _Node)
and (Result <> nil) do
Result := Result. NextSibling;
end;

function Fi ndNode( XM_Node: TDOWNode;
sVal ueToFi nd: string): TDOWNode;
{ Find the first XML el enent at this |evel
that has the supplied value, starting
with the supplied node. (An XM el ement
is a node with a NodeType of
t El ement _Node)
Note that we actually | ook at the
NodeNane property, rather than the
NodeVal ue. }

begi n
i f XM_.Node. NodeType <> nt El ement _Node
t hen
begi n
Resul t : = Get Next XMLEl emrent ( XM_Node) ;
end
el se
begi n
Result := XM_Node;
end;
/1 Find the first child that has a
mat chi ng val ue
whi | e (Resul t. NodeNane <> sVal ueToFi nd)
and (Result <> nil) do
Resul t := Get Next XMLEl emrent ( XM_Node) ;
end;

function Get Met hodNane( SOCAPMet hodNode:
TDOWNode) : string;
{ Extract the nethod name from the node
nane. The node nanme is in the form
“ns: met hod” where ns = the XM. nanmespace
and met hod = the method nane,
so we need to extract everything after
the colon. }

var
nCol onPos: i nteger;
begi n
nCol onPos : =
Pos(*‘:’, SOAPMet hodNode. NodeNare) ;
Resul t := Copy( SOAPMet hodNode. NodeNarre,
nCol onPos+1, | engt h( SOAPMet hodNode. NodeNarre)
- nCol onPos) ;
end;

var
SCAPEnvel opeNode, SOAPBodyNode,
SOAPMet hodNode: TDonNode;
begi n

/1l Parse the XML and load it into a DOM
docunent tree
FDonmDoc : = FXM.Parser. stringToDon{ Request);

/1 Find the SOAP envel ope node (will be a
child of the DOM docunent node)
SCAPEnvel opeNode : =
Fi ndNode( FDonDoc. Fi r st Chi | d,
* SOAP- ENV: Envel ope’);

/1 Find the SOAP Body node (will be a child
of the envel ope node)
SCAPBodyNode : =
Fi ndNode( SOAPEnvel opeNode. Fi r st Chi | d,
* SOAP- ENV: Body’ ) ;

{ Method calls will be children of the SOAP
Body node.
For sinplicity, we’'ve assuned that all the
nethod calls are for us, so we don't check
t he namespace. To check the namespace, find
the “xm ns” attribute of the nethod node
and conpare its val ue.}

SCAPMet hodNode : = SOAPBodyNode. Fi rst Chi |l d;

whi | e Assi gned( SOAPMet hodNode) do

begi n
{ProcessRequest takes a SOAP net hod node,
perfornms the action and returns the result
as XM.. Actions which don’t return
anything will return a blank string. If
nore than one nethod is called, the return
strings are concatenated together.}

Result := Result +
Pr ocessRequest ( SOAPMet hodNode,
Get Met hodNane( SCAPMet hodNode) ) ;
SOAPMet hodNode : =
SOAPMet hodNode. Next Si bl i ng;

whi | e Assi gned( SOAPMet hodNode)
and ( SOAPMet hodNode. NodeType <>
nt El enent _Node) do
/1 Skip any text or comrent nodes
SOAPMet hodNode : =
SOAPMet hodNode. Next Si bl i ng;

end;
// Wap the result in a SOAP envel ope.
Result := * <SOAP- ENV: Envel ope’ +

xm ns: SOAP- ENV=
"http://schemas. xm soap. or g/ soap/ envel ope/”’ +
SCOAP- ENV: encodi ngSt yl e=
"http://schemas. xm soap. or g/ soap/ encodi ng/ "> +
‘ <SOAP- ENV: Body>' + Result +
‘ </ SOAP- ENV: Body>" +
‘ </ SOAP- ENV: Envel ope>’ ;
end;

Listing 4 — Parsing a SOAP request

function TAdder St ub. ProcessRequest ( XM_Node:
TDomNode; Met hodNane: string): string;
{ C ass-specific processing of a SOAP request }
function Cal | AddMet hod( XM_Node: TDomnNode) :
string;
{ Performthe add method and return the
result as XM }
var
Intl, Int2: integer;
Sum | nt 64,
t npNode: TDomNode;



const
SyntaxStuff = [ WdeChar (#9), W deChar (#10),
W deChar (#13)1];
begi n
Result := ‘<m Add xm ns: me” SOAPAdder ">’ ;

t npNode : = XM_Node. Fi rst Chi |l d;

whi | e t npNode. NodeNanme <> ‘Intl do
t npNode : = tnpNode. Next Si bl i ng;

t npNode : = tnpNode. FirstChild,;
whi | e t npNode. NodeVal ue[ 1] in SyntaxStuff do
t npNode : = tnpNode. Next Si bl i ng;

Intl := StrTolnt(tnpNode. NodeVal ue) ;

t npNode : = tnpNode. Par ent Node;

whi | e t npNode. NodeNanme <> ‘Int2’ do
t npNode : = tnpNode. Next Si bl i ng;

t npNode : = tnpNode. FirstChild,;
whi | e t npNode. NodeVal ue[ 1] in SyntaxStuff do
t npNode : = tnpNode. Next Si bl i ng;

Int2 := StrTol nt(tnpNode. NodeVal ue) ;

Result := Result + ‘<Sump’ +
I nt ToStr(FAdder. Add(Int1, Int2)) +
‘<[ Sun®’ ;
Result := Result + ‘</m Add>";

end;

begi n

i f Assigned(FAdder) then

begi n
i f Upper Case(Met hodNane) = ‘ ADD then
begi n
Resul t := Cal | AddMet hod( XM_Node) ;
end;
end;
end;

Listing 5 — Performing the method call

Rob Bracken is Managing Director of
Bracken Software Limited and has
over 10 years experience of trying to
make different programs talk to each
other. You can contact him on
rob_bracken@branway.freeserve.co.uk.



