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This tutorial shows you how to use the new Web services design element in IBM
Lotus Domino 7 for rapid creation of Web services in the LotusScript and Java
programming languages. The tutorial walks you through examples of a business
scenario involving a fictitious software company. The examples use a Web service
that allows multiple clients to search a Domino Directory database. Using IBM Lotus
Domino Designer, you learn how to develop a native Domino Web service and test
the newly created service from a LotusScript agent and a Java application.

Section 1. Before you start

About this tutorial

This tutorial shows you how to use the IBM® Lotus® Domino® 7 platform to build
Web services. You'll learn how to create a Web service that accesses information
stored in a Domino Directory database's person documents. You'll also learn how to
create a Web service that sends Domino-based e-mail using parameters provided
from an external system, then test your Domino-based Web service.

This tutorial is designed for Web developers who want to leverage the Lotus Domino
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platform to build Web services. This tutorial assumes that you have access to and
understand how to navigate IBM Lotus Domino Designer® 6 or Domino Designer 7.
You also need a working knowledge of the LotusScript or Java TMscripting
languages. You do not need a background in Web services or an understanding of
technologies such as the eXtensible Markup Language (XML), the Simple Object
Access Protocol (SOAP), or the Web Services Description Language (WSDL),
although a brief introduction to them is provided.

This tutorial might also be useful for developers working with non-Domino systems
who are looking for ways to integrate their existing applications with services that
Lotus Domino provides, such as messaging, workflow, and information stored in
databases.

Prerequisites

While not a prerequisite, this tutorial is easier to follow if you have downloaded,
installed, and configured both Domino Designer 7 and the Java 1.4.x Software
Development Kit (SDK). IBM Lotus Domino Server 7 is not required for completing
this tutorial if you choose to preview your Web services locally using the built-in
HTTP server provided with Domino Designer. However, to share your new Lotus
Domino 7 Web services with other users and applications, you need a computer
running Lotus Domino Server 7. If you don't have access to these tools, see the
Resources section at the end of this tutorial for information about downloading
evaluation versions.

The sample code for this tutorial is also available for download. Refer to the
Resources section for the Domino database (WebservicesR7.zip) and the Java
client source code and binaries (WSIFclient.zip).

Section 2. Overview of Web services

What are Web services?

A Web serviceis an application or business logic that's programmatically accessible
through standard Internet protocols. Web services technology is based on open
standards, so your shared server-side application functions can be available to
virtually any client, regardless of language or platform. The goal is to enable one
application to contact another application that provides a requested service and to
seamlessly exchange data with it.
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The basic components of Web services are based on a series of technology
standards. You don't need to know the details about these standards for purposes of
creating Web services in Lotus Domino 7. But if you want to use services that other
developers have created, you need to have a working knowledge of at least the four
most important standards:

« XML:XML is designed to improve the functionality of the Web by
providing more flexible and adaptable information identification. In Lotus
Domino 7, the XML structure is generated automatically based on data
types you define in your LotusScript and Java classes.

* SOAP:SOAP is a simple XML-based communication protocol designed to
let applications exchange information over HTTP. It is the basic
component of Web services. (Some people prefer to call this standard
Services-Oriented Architecture Protocol. )

 WSDL:WSDL uses XML to describe the structure of Web services. In
Lotus Domino 7, the WSDL file is generated automatically or can be
imported.

» Universal Description, Discovery, and Integration (UDDI):UDDI is a
Web-based directory that enables businesses to list themselves and
discover each other on the Internet.

Figure 1 provides a schematic of information flow between a client sending a request
and a server returning a computed response based on received request parameters.

Figure 1. Information exchange
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The WSDL structure

Listing 1 shows the core content of a WSDL document for an e-mail-providing Web
service.

Listing 1. WSDL document for an e-mail-providing Web service
<wsdl : message nanme="MAl LSENDRequest " >
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(1)
<wsdl : part nane="SENDTO' type="xsd:string" /> (2)
<wsdl : part nane="COPYTO' type="xsd:string" />
<wsdl : part nane="BLI NDCOPYTO' type="xsd:string" />
<wsdl : part nane="SUBJECT" type="xsd:string" />
<wsdl : part nane="BODY" type="xsd:string" />
</ wsdl : mressage>
<wsdl : nessage nane="MAl LSENDResponse" >
<wsdl : part nane="MAl LSENDRet urn" type="xsd:string" /> (3)
</ wsdl : mressage>
<wsdl : port Type nane="Si npl eMai |l er"> (4)
<wsdl : operati on name="MAl LSEND"
par anet er Order " SENDTO COPYTO BLI NDCOPYTO SUBJECT BCDY"> (5)
<wsdl : i nput nmessage="i npl : MAl LSENDRequest "
nane=" MAl LSENDRequest " />
<wsdl : out put nessage="i npl : MAl LSENDResponse"
nanme=" MAl LSENDResponse" />
</ wsdl : oper ati on>
</ wsdl : port Type>
<wsdl : bi ndi ng name="Doni noSoapBi ndi ng"
type="inpl:Sinpl eMailer"> (6)
<wsdl soap: bi ndi ng styl e="rpc"
transport="http://schenmas. xm soap. org/ soap/ http" /> (7)
<wsdl : operati on name="MAl LSEND" >
<wsdl soap: operati on soapAction="" /> (8)
<wsdl| : i nput nane="MAI LSENDRequest " >
<wsdl soap: body encodi ngStyl e="http://schemas. xn soap. or g/ soap/ encodi ng/ "
namespace="ur n: Def aul t Nanespace" use="encoded" />
</wsdl : i nput >
<wsdl : out put nanme="MAlI LSENDResponse" >
<wsdl soap: body encodi ngStyl e="http://schemas. xn soap. or g/ soap/ encodi ng/ "
namespace="ur n: Def aul t Nanespace" use="encoded" />
</ wsdl : out put >
</ wsdl : oper ati on>
</ wsdl : bi ndi ng>
<wsdl : servi ce nanme="Si npl eMai | er Servi ce"> (9)
<wsdl : port bi ndi ng="i npl : Dom noSoapBi ndi ng" nane="Dom no"> (10)
<wsd| soap: address | ocati on=
"http://1ocal host/ws/Wbservi cesR7. nsf/ Si npl emai | er ?CpenWebSer vi ce" />
</wsdl| : port>
</wsdl : servi ce>

Let's look at the various parts of this document. Each number below refers to the
corresponding numbers in the WSDL document.

1. The message consists of several <par t >stags that refer to parameters
or return values. Set the r equest method to accept five parameters.

2. Assign a name and data type to all parts of the message.

3.  Set the response to return one value of data type St ri ng.

4. The port Typeelement specifies a set of operations that the Web service
supports.

5. This line specifies the Mai | Sendoperation (function) and the order of
parameters for this operation.

6. A binding defines the message format and the protocol details for
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operations and messages defined by a particular portType.

7. This binding specifies the style of interaction (Remote Procedure Call, or
RPC) and the transport protocol used (HTTP).

8. Use the optional soapAct i onHTTP request header field to indicate the
intent of the SOAP HTTP request.

9. Domino Designer 7 generates one service and one port for the WSDL file
or, if importing a WSDL file, processes only the first port of the first
service element encountered.

10. A port defines an individual endpoint by specifying a single address for a
binding.

The SOAP structure

Listing 2 shows the SOAP structure for a response that the e-mail-providing Web
service generated.

Listing 2. SOAP response generated by the e-mail-providing Web service

<?xm version="1.0" encodi ng="UTF- 8" ?>
<soapenv: Envel ope xm ns: soapenv="http://schemas. xm soap. or g/ soap/ envel ope/ "
xm ns: xsd="htt p://ww. W3. or g/ 2001/ XM_Schenma"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"> (1)
<soapenv: Body> (2)
<ns1: MAI LSENDResponse soapenv: encodi ngStyl e=
"http://schemas. xnl soap. or g/ soap/ encodi ng/ "
xm ns: ns1="ur n: Def aul t Nanespace"> (3)
<MAI LSENDRet ur n xsi : type="xsd: st ri ng" >0K</ MAI LSENDRet ur n> (4)
</ ns1l: VAl LSENDResponse>
</ soapenv: Body>
</ soapenv: Envel ope>

1. The whole message is contained within an Envel opeelement.
Envel opecontains a Bodyelement and an optional Header element.

2. SCOAP Bodycontains the payload of the message, carrying the data that
represents the purpose of the message.

3. This line defines the output operation MAI LSENDResponseand sets its
encoding type and namespace. If not otherwise specified, Lotus Domino 7
uses urn:DefaultNamespacefor its namespaces.

4.  The value for the output part of the message is a single string OK.
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Section 3. Web services in Lotus Domino 7

Web Services: A new design element in Lotus Domino 7

Web Services is a new design element in Lotus Domino 7 that you can program by
using either the LotusScript or Java programming languages. You can find Web
Services in the Shared Code section of the database design pane. Web Services
design element implementation looks much like regular Domino agent design and
has the same programming logic.

The same basic security rules apply to Web services as apply to agents:

* A database access control list (ACL) for verifying access
* Run as Web User/as Signer/on Behalf of

» Restricted/Unrestricted access to resources

» Public Access option

Creating a new Web service is as easy as clicking New Web Servicein the action
bar of the Web services designer panel (see Figure 2).

Figure 2. The Action button for creating a new Web service
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The Web Services Properties window

When you create a new Web service, you can set its basic behavior and security
properties in the service's Properties window. The process is similar to that for
Domino agents. Figure 3 shows the Basics tab of the Properties window for the
simple LotusScript Web service you create later in the tutorial.

Figure 3. The Basics tab
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On the Basics tab, you can set the Web service's name, alias, and PortType class.
Notice the Warn if the WSDL interface is modifiedoption: Selecting this option
causes the service to display a message if the implied WSDL structure changes,
such as revised class names, changed names of methods or functions, or added or
removed class variables. In a production environment, such changes can cause
existing software clients consuming your Web service to stop working because of
errors in parsing the changed Web service response structure. Setting this option
also prevents you from saving such changes and gives you a chance to review and
change your code back. You don't need to set this option during the creation and
testing period.

In the PortType classfield, specify the class that contains the operations (methods
and functions) available from this particular service. If you try to save the Web
service without setting this field first, the Domino Designer 7 client generates a
warning.

The Security tab, shown in Figure 4, looks the same as the Security tab in an agent's
properties. Here, you can set security options for your Web service.

Figure 4. The Security tab
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The Allow remote debuggingoption is for LotusScript Web services, and it
generates code suitable for remote debugging. For Java Web services, another
option called Compile Java code with debugging informationis available that
makes it possible to see in the console at which code line the runtime error occurred.
The Profile this web serviceoption allows the collection of run time statistics for
profiling.

The Advanced tab, shown in Figure 5, specifies the programming model and SOAP
message format.

Figure 5. The Advanced tab

Quickly create Domino Web services Trademarks
© Copyright IBM Corporation 2005. All rights reserved. Page 8 of 27


http://www.ibm.com/developerworks/ibm/trademarks/
http://www.ibm.com/legal/copytrade.shtml

ibm.com/developerWorks

Quickly create Domino Web services
© Copyright IBM Corporation 2005. All rights reserved.

Web Service
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You can select between two programming model options: RPC and Message. RPC
supports conventional method parameters and return types; Message limits the
method interface to a single "message" parameter and return type (see the online
documentation for more information). For the RPC programming model, the
RPC/encoded SOAP message format is the default, but you can change it if you
have special requirements to use another format. For the Message programming
model, the SOAP message format is fixed at Doc/literal. For more information about
the choice of SOAP message formats, see the article Which style of WSDL should |
use?by Russell Butek listed in the resourcessection.

The Port type name, Service element name, and Service port name fields are
populated automatically when you save the Web service. In the Port type name
field, specify the name of the port type for accessing the service. This specification
corresponds to the naneattribute for <wsdl : por t Type> in the WSDL document.
Lotus Domino 7 recognizes one port type per service.

In the Service element namefield, you specify the name of the service. This
specification corresponds to the naneattribute of <wsdl : ser vi ce> in the WSDL
document. In the Service port namefield, you specify the port for accessing the
service. This specification corresponds to the naneattribute of <wsdl| : por t >under
<wsdl : ser vi ce>in the WSDL document. Lotus Domino 7 recognizes one port per
service.

The next section shows you how to use Web services to integrate your Domino
Directory database with other systems. You'll also learn how to return information
stored in the Domino Directory database and how to send Domino mail.
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Section 4. Create a Lotus Domino 7 Web services

Scenario overview

XimartCo is a large software development company with 400 employees. The
company has principle offices in three cities and several small offices around the
world. The company headquarters has a Lotus Domino server used for mail
purposes and for hosting Lotus Notes clients and Web applications. All the local
offices have access to the Internet through broadband connections. Some offices
were acquired several months ago and still haven't completely implemented Lotus
Domino or established Virtual Private Network (VPN) connections to the main office.
These offices still use their old intranet systems based on Microsoft® Internet
Information Services (1IS) and Apache for information exchange inside the company.

Many of the offices want to find a way to integrate their Address Books with the
corporate Domino Directory database hosted at the company's headquarters to
facilitate information searches about their colleagues at other offices. Also, many
requests have come from the Research & Development department to integrate
dynamic Address Book lookups into their Java applications. Besides that, many
developers want to use the Domino mail server as an engine for sending mail and
automated notifications from their Microsoft Visual Basic® and Java applications.

To meet the growing need of real time integration between Lotus Domino and other
systems, XimartCo has made the decision to implement access to the Domino
Directory database through Web services. To begin with, they decided to allow
external systems to make read-only lookups to the Domino Directory database for
particular people and to allow the system to send mail programmatically by using
Domino mail functionality. For better support of different systems and the possibility
of applying the same solution later to interested customers who have similar
infrastructures, several Web services need to be created for invocation from Visual
Basic-compatible clients and Java clients.

In this tutorial, you create simple and complex LotusScript and Java Domino Web
services to fulfill XimartCo's needs. By complex Web servicel mean a Web service
that accepts or outputs an array data type instead of a single text value. In the
examples that follow, | begin with a LotusScript implementation, then provide the
Java implementation of same Web service.

To test your Web service in a Domino Designer 7 client, preview any of your forms
or views in a Web browser (see Figure 6). This procedure starts an internal Web
server, which is sufficient for our testing needs. (Note that you don't need to perform
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such an operation if your database resides on a Lotus Domino server.)

Figure 6. Start an internal Web server from the Domino Designer client
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Follow the steps below to create a LotusScript Web service that returns a single text
value. This value can be any field from any database; | used the Mai | Addr ess field

from my Domino Directory database.

1. Create a new Lotus Domino 7 database or open an existing database.

2. Create a new Web service in Domino Designer 7.

3. Select LotusScriptas the programming language for your Web service.

(Note that LotusScript is the default language.)
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4. Inthe service's Properties window, type Si npl eLSSer vi ceNAB in the
Name field.

5. Inthe PortType class field, type Get Per sonl nf o.

6. Paste the LotusScript code shown in Listing 3 into the Declarations
section of the Web service (see Figure 7).

7. Paste the Get Per sonDocunent and Get Per sonFi el d functions into
the Declarations section of the Web service.

8. Save the Web service.

Figure 7. The LotusScript Web service in Domino Designer

Objects IHEfE[E‘HEE SimpleLS5ServiceNMAB (Web Service) : (Declarationz)
= m Simplel SServiceMAB [(Wek | Bun | | |Luuﬁgub|_ ﬂ
% [Dphions) —
? [D_E_rcl_aratiﬁnﬂ 'Dieclare global variables accessible from all parts of the Web service.
© Initizlize Dim zession Az NotesSezzion
i ézrtnP-l:;zt;nﬁumm D:rm nabdb &z MotezDatabasze
; Dim nabdoc Az MotesDocument
% GetPerzonField : ; ;
Dim nabview Az MotezView

See the comments inside the code for a description of code functionality.

Listing 3. Code for the simple LotusScript Web service

'Decl are gl obal variables accessible fromall parts of the Wb service.
'Decl are gl obal variables accessible fromall parts of the Wb service.
Di m sessi on As Not esSessi on

Di m nabdb As Not esDat abase

Di m nabdoc As Not esDocunent

Di m nabvi ew As Not esVi ew

Dimitem As Notesltem

"Create a LotusScript class. Sub New can be used to assign val ues to gl obal
"vari abl es. Here we can set our session object.
Cl ass Get Personl nfo
Sub New
Set session = New Not esSessi on
End Sub

‘Now we can create the main part of our Web service: GetEmail Address function and
' Get PhoneNunber function. Both functions work in a sinmilar way, so we will | ook
"only at Get Enmil Address functi on.
Publ i ¢ Functi on Get Emai | Addr ess(personnanme As String) As String
"W declared function and set it to accept 1 paraneter.
"W set output type to data type String.

I f nabdoc |Is Nothing Then
'Locate a document using our own reusable search function

aesful t =Get Per sonDocunent ( per sonnane)
End |
If result<>"OK" Then
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"If no person docunment is found, return an error text generated in the
' Get Per sonDocunent function
Get Enmi | Addr ess=resul t
Exit Function
El se
"If person docunent is found, return content of Ml Address field
"W use our reusable function for getting field s content
Get Enmi | Addr ess=Cet Per sonFi el d( " Mai | Addr ess")
End |f
End Function

Publ i c Function Get PhoneNunber (personname As String) As String
I f nabdoc I's Nothing Then
(rjes]lcjl t =Get Per sonDocunent ( per sonnane)
End |
If result<>"OK" Then
Get PhoneNunber =" ERROR: " +resul t
Exit Function
El se
(Cj;et FhoneNunber =Cet Per sonFi el d(" O fi cePhoneNurber ")
End |
End Function
End d ass

" Functions used by Wb service to | ocate docunents in Domino Directory:
Private Function GetPersonDocumnent (personnane As String) As String
Set nabdb=New Not esDat abase("", "nanes. nsf")
' Set nabdb=sessi on. Curr ent Dat abase
Check that database exists and was opened
If Not (nabdb.|sCpen) Then
Get Per sonDocunent = "Error openi ng dat abase”
Exit Function
End |f
' Check that view exists in the database
Set nabvi ew = nabdb. Get Vi ew( " ($Users) ")
I f nabview Is Nothing Then
Get Per sonDocunent = "Error in search”
Exit Function
End If
'Get a docunent by provided search key
Set nabdoc = nabvi ew. Get Docunent ByKey( per sonnanme, True)
I f nabdoc I's Nothing Then
Get Per sonDocunent = "Cannot find person”
Exit Function
End If
Get Per sonDocunent =" CK"
End Function

Private Function Get PersonFi el d(Fi el dNane As String)
'CGet item object
Set itemrnabdoc. Get Firstlten(Fi el dNanme)
"Sonetines itemdoes not exist in the docunent, it's not an error
'so we return an enpty string.
If itemls Nothing Then
Get Per sonFi el d=""
Exit Function
El se
"Return first value of the item
Get Per sonFi el d=Cstr (item Val ues(0))
End | f
End Function

As you can see, it's possible to have several functions ( Get Enai | Addr essand
Get PhoneNunber ) inside the same Web service. Only those functions and
methods declared as Public are exposed to clients. Private functions are not
exposed for direct invocation.
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Note:The Web services engine that interprets LotusScript changes all exposed
functions and variable names to uppercase letters. For example,

Get Emai | Addr esschanges to GETEMAI LADDRESSwhen Lotus Domino 7
auto-generates the WSDL. This change is important to know when you're creating
consuming clients for such a Web service.

A simple Web service in Java code

Now that you've created a LotusScript Web service, you might be wondering if it's as
easy to create a Web service using Java code. It is: Follow the steps in the previous
panel to create a new Web service, but this time choose Java as the programming
language rather than LotusScript. The code logic is similar to LotusScript (see
Listing 4).

Listing 4. Code for the simple Java Web service

i mport | otus.don no.*;
i mport | otus.dom no.types.*;

/I Here cones our main class containing all exposed functions
public class GetPersonlnfo {
/I Decl are gl obal variabl es which you want to be accessible fromall parts
/lof this Wb service. Set session object.
private Session session = WbServi ceBase. get Current Sessi on() ;
private Dat abase nabdb = null;
private View nabview = null;
private Document nabdoc=null ;
private Itemitem= null;
/I Declare function get Email Address and set it to accept 1 paraneter.
/] Set output type to data type String.
public String get Emai | Address(String personnane) {
String result="";
String fieldVval ue="";
tryf
/1 |If person's docunent is not already found in previous actions, find it now
i f (nabdoc==nul|) {
//Locate a docunent using our search function
resul t =get Per sonDocunent ( per sonnane) ;
}
if (!result.equal s("OK")){
//1f no person docunent is found, return the error nessage
//we got fromthe getPersonDocunent function
fieldVal ue= "ERROR: "+result;
}el sef
/11f person docunent is found, return content of Mil Address field
/W use our GetPersonField reusable function for getting field s content
fi el dval ue= get PersonFi el d(" Mai | Address");

}
} catch(Exception e) {
e.printStackTrace();

/[/return result back to client
return fieldVval ue;

/I These 2 functions are simlar to LotusScript functions in the previous exanple
private String getPersonDocunent (String personnane){
try{
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/I Agent Cont ext agent Context = session. get Agent Cont ext () ;
/ I nabdb=agent Cont ext . get Cur r ent Dat abase() ;
nabdb=sessi on. get Dat abase("", "nanes.nsf");

/'l Check that database exists and was opened
if (!nabdb.isOpen()){
return "Error openi ng database";

[/l Check that view exists in the database
nabvi ew = nabdb. get Vi ewm( " ($Users)");
i f (nabview==nulI){
return "Error in search";

}
/1 Get a docunent using nane supplied as paraneter to this function
nabdoc = nabvi ew. get Docunent ByKey( per sonnane, true);
i f (nabdoc==nul I') {
return "Cannot find person”;

}
} catch(Exception e) {
e.printStackTrace();

return "OK";

}
private String getPersonField(String FieldName){
try{
/] Cet item object. G obal object nabdoc was set earlier in
/ get Per sonDocunent functi on.

i t emrnabdoc. get Firstlten(Fi el dNane);
//Sonetines item does not exist in the docunent, it's not an error so
/1l we return an enpty string.

if (iteme=null){

return "";

}el se{
//Return the value that the item hol ds
return item getVal ueString();

}
} catch(Exception e) {
e.printStackTrace();

return "";

e

A complex Web service in LotusScript

In this example, you create a LotusScript Web service that returns three values:
PersonName, EmailAddress, and PhoneNumber. LotusScript functions can't
explicitly return an array data type, So you must create a class containing three
values, then return this class instead of an array. The functions

Get Per sonDocunent and Get Per sonFi el dare the same as those used in the
previous simple LotusScript Web service. Follow the steps described in the A simple
Web service in LotusScriptpanel for creating a new complex Web service. Listing 5
shows the LotusScript code you need.

Listing 5. Code for the complex LotusScript Web service

Di m sessi on As Not esSessi on
Di m nabdb As Not esDat abase

Quickly create Domino Web services Trademarks
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Di m nabdoc As Not esDocunent
Di m nabvi ew As Not esVi ew
Dmitem As Notesltem

"Create a LotusScript class holding 3 fields/val ues.
"This class will be returned back to the client.
Class MiltiFiel dArray

Publ i c PersonNane As String

Public Email Address As String

Public O fi cePhoneNunmber As String
End C ass

"This is our Web service's nain class.
"It contains all exposed functions and net hods.
Cl ass Get Personl nfo
Sub New
Set session = New Not esSessi on
End Sub
' Get Emai | AndPhone accepts nane of a person as argument to function.
"W set output type to be MiultiFiel dArray cl ass.
Functi on Get Emai | AndPhone( personnanme As String) As MiltiFiel dArray
‘"Initialize a new instance of MiltiFieldArray class
Set Get Emai | AndPhone = New Mul ti Fi el dArray
I f nabdoc I's Not hing Then
'Locate a document using our search function
r esul t =Get Per sonDocunent ( per sonnane)
End |f
If result<>"OK" Then
Exit Function
End |f
"Set MultiFieldArray fields to appropriate field values from docunment
Get Emai | AndPhone. Per sonNanme=CGet Per sonFi el d( " Fi r st Name") +_
" "+CGet Per sonFi el d("Last Nanme")
Get Emai | AndPhone. O f i cePhoneNunmber =Get Per sonFi el d(" O fi cePhoneNunber ")
Get Emai | AndPhone. Emai | Addr ess=Cet Per sonFi el d( " Mai | Addr ess™)
End Function
End d ass

Figure 8 shows an example of output generated from this Web service.

Figure 8. Output from the Get Mail and Phone Web service

Get Mail and Phone El
— Figld 1 -
PERSOMMAME=1ames Bond
--- Field 2 ---
EMAILADDRESS=1ames,Bondi@test1 23, com
- Field 3 ---

QFFICEPHOMNENUMBER=44007007

.................................

A complex Web service in Java code
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Now, | make things a bit more difficult. In this Java example, you create a Web
service that returns multiple fields for multiple people. This example allows you to
conduct a "pattern” search -- for example, for all users who have "James" as their
first name. You can modify this example to perform any type of database search.
Listing 6 shows the Java code you need.

This Web service returns an array of complex type. As | mentioned earlier, returning
a native array without code modifications is possible in the Java programming
language but not in LotusScript. In the corresponding LotusScript example available
in the attached database, | emulate array behavior by encapsulating complex
classes inside each other.

Note:The Get Per sonDocunent and Get Per sonFi el d functions used in this Web
service are same as in the previous simple Java Web service.

Listing 6. Code for the complex Java Web service

/Il Create a class (conplex type) which we will return in sequence
/1 of values (array).
/1 To create a new class in dom no designer use "New Cl ass" button in
/| Desi gner action buttons pane
public class MiltiFiel dArray{
public String personNane;
public String email Address;
public String offi cePhoneNunber;

i mport | otus. dom no. *;
i mport | otus.domn no.types.*;
/1 Qur main class
public class GetPersonlnfo {
private Session session = WbServi ceBase. get Current Sessi on() ;
private Dat abase nabdb = null;
private View nabview = null;
private Docurment nabdoc=nul | ;
private Itemitem= null;

/I Decl are get Al | Per sonsl nf oByNane function which returns an array
/1of MultiFieldArray type
public MultiFieldArray[] getAll PersonslnfoByName(String personname) {

String result="";

int x =0;
/llnitialize variable nfa for holding an array of field val ues.
//Set initial size to O el ements.

Mul tiFieldArray[] nfa = new Mil tiFi el dArray[0];

Docunent Col | ection col | ;

tryf

I f (nabdoc==nul|) {
/' Use Get PersonDocunent function to set database object
resul t =get Per sonDocunent ( per sonnane) ;

}
if (!result.equal s("OK")){
return nfa;

}
/| Search the database for documents where First Nane field matches recei ved paraneter
col | =nabdb. sear ch(" Forme\ "Person\" & Fi rst Nane=\""+personnane+"\"", null, 0);
//set size of our array to nunber of documents in search
nfa = new Miul ti Fi el dArray[col|.getCount()];
/1 Get first document in collection and continue with processing all other docunents
nabdoc=col | . get Fi r st Docunent () ;
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whil e (nabdoc != null) {
/1 Attach a new instance of MultiFieldArray class to our array of conplex types
nfa[x]= new Miul ti Fi el dArray();
/1Set MiultiFieldArray fields to appropriate field values fromthe docunent
nf a[ x] . per sonNane=get Per sonFi el d("Fi r st Nane") +" " +get Per sonFi el d("Last Nane") ;
nf a[ x] . of fi cePhoneNunber =get Per sonFi el d(" Of f1 cePhoneNunber") ;
nf a[ x] . emai | Addr ess=get Per sonFi el d( " Mai | Addr ess") ;
nabdoc = col | . get Next Docunent () ;
X++;

}
} catch(Exception e) {
e.printStackTrace();

/lreturn the whole array back to requesting client
return nfa;

}
}
Figure 9 shows an example of output generated from this Web service.

Figure 9. Output from the Get multiple Mail and Phone Web service

Get multiple Mail and Phone @

#k Darogn | HEE

--- Field 1 ---

PERSOMMNAME=]ames Bond

--- Field z ---

EMAILADDRESS=]ames, Bond@test1 23, com
--- Field 3 ---

OFFICEPHONENUMBER=44007007

##k Darenn 2 FEE

--- Field 1 ---

PERSOMNMAME=1ames Madison

--- Field 2 ---

EMAILADDRESS=]ames, Madisoni@test 123, com
--- Field 3 ---

QFFICEPHONEMNUMBER=42023024

4 Dpronn 3 ek

--- Figld 1 ---
PERSOMNMAME=]ames Dean
—- Figld 2 ---
EMAILADDRESS=]ames.Dean@test] 23, com
--- Figld 3 ---
CFFICEPHOMENUMBER =429587336
et
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A complex Java Web service for sending e-mail from Lotus
Domino

In the previous complex Java example, you saw how to output a complex type to a
requesting client. Now, you will see how to accept a complex type as an incoming
parameter to a function in a Web service (see Listing 7). The purpose of this Web
service is to construct and send an e-mail message based on parameters placed
inside the incoming Mai | Messageclass. Basically, the service simulates the

@i | Send function available in Formula Language. If you call this Web service
from provided Java and LotusScript client examples, make sure to specify a valid
e-mail address as first parameter to the function.

Listing 7. Code to create an e-mail-sending Java Web service

/I Create a new class which has 5 fields used for sending nail
/1 As in previous exanple we create this class using "New C ass" action button.
public class Mail Message{

public String sendTo;
public String copyTo;
public String bcc;
public String subject;
public String body;

i mport | otus. dom no. *;
i mport | otus.domn no.types.*;
/1 Qur main class
public class Conpl exMiler {
/1 Function which accepts 1 conpl ex argunent of Mil Message type
public String mail Send( Mai | Message nm) {
Ses?i on session = WbServi ceBase. get Current Sessi on();
try
Agent Cont ext agent Context = session. get Agent Cont ext () ;
Dat abase db=agent Cont ext . get Curr ent Dat abase() ;
/| For debuggi ng purposes print out nessage to console to show i nconm ng argunents
System out . printl n(mm sendTo+" "+nmm copyTo+" "+nmm bcc+" "+nmm subj ect +" " +mm body) ;
/] Begin creating a new nail| nessage
Docunment doc = db. creat eDocunent ();
doc. appendl t enVal ue(" For m', " Menn") ;
// mm sendTo returns sendTo part of the class supplied as function argunent
doc. appendl t enVal ue(" SendTo", nm sendTo) ;
doc. appendl t enVal ue(" CopyTo", nm copyTo);
doc. appendl t enVal ue(" Bl | ndCopyTo", nm bcc);
doc. appendl t enVal ue(" Subj ect”, mm subj ect);
//Create a richtext field for holding the Body field of the nessage
Ri chTextltemrti = doc.createRi chTextlten("Body");
rti.appendText (mm body) ;
//Send the mail document
doc. send(fal se);
} catch(Exception e) {
e. print StackTrace();

[l al ways return "OK",

//we do not validate if the message has properly formatted field val ues
return "OK";

}

}
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Section 5. Test the new Web service

Testing options

You can test your Lotus Domino 7 Web services using either a Domino Designer 7
client or a custom application created in your favorite programming language. Most if
not all modern programming languages support invocation of Web services. You can
use these examples in Visual Basic, VBScript, and Active Server Pages (ASP) with
only minor modifications. Java examples were tested in Java 2 Standard Edition
(J2SE) 1.3.1 and J2SE 1.4.2. The advantage of testing using LotusScript code in a
Domino Designer 7 client is that you don't need to install any other programs on your
computer and you can reuse the examples to seamlessly integrate other available
Web services as part of your Lotus Domino applications.

For the LotusScript client example, | use the Microsoft SOAP (MSSOAP)
component; for the Java example, | use the Web Services Invocation Framework
(WSIF). Common between them is the fact that they are generic implementations
allowing you to call a wide range of Web services without making modifications to
the code. WSDLs of invoked services might differ, but the client code remains much
the same. The whole point of WSIF and MSSOAP is to provide access to services
exposed via diverse protocols through a uniform WSDL-based API. They
automatically parse WSDL descriptions and generate correctly formed requests to
the Web service without any instructions from the programmer. This functionality
dramatically speeds up the testing process, and you can typically begin using any
Web service after just a few minutes of programming. You can even call WSIF from
the command line without any programming at all.

Note:The Java source files are included in WSIFclient.zip; the LotusScript examples
of MSSOAP are included in the Domino database and can be run from there. To
download these files, go to the Resourcessection at the end of this tutorial.

There are two URL commands that help you call a Lotus Domino Web service:

* ? OpenWebService:Your testing client uses this command in the
background. In some implementations of Web services clients, you must
manually include this command as the service location.

* ? WSDL:This command shows the contents of the WSDL file. You use
this command in WSDL-based clients for specifying the location of the
Web service's WSDL definition -- for example,
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http://localhost/ws/WebservicesR7.nsf/SimpleJavaServiceNAB?wsdl.

As the purpose of this tutorial is to show you how to create a Web service, the
details of how the clients work is not included. If you're interested, you can look at
the source code of agents and applications. Both Java and LotusScript code are
documented and are rather self-explanatory.

To run the WSIF example, you need to have the necessary Java archive files in the
cl asspat henvironment variable on your computer. You get those files when you
download the WSIF distribution from the Apache Web site. A batch file that helps
you start the application is included in the attached .zip file available from the
Resources section.

To run the LotusScript client example, you need to install the MSSOAP component
on your computer (if you haven't already done so). You can download the
component from the Microsoft Web site using the link in the Resourcessection. Be
aware that the Microsoft SOAP Toolkit is deprecated by the Microsoft .NET
Framework. Mainstream SOAP Toolkit support will be retired on March 31, 2005,
with extended support lasting until March 31, 2008.

Java WSIF client example

WSIF is a Java implementation of a Web services client. | use WSIF as a Java
application, not as a Java Domino agent. With some work, you can adjust the code
to be run as a Domino agent. In this case, you can use the \jvm\lib\ext folder of the
Domino Designer client to store all needed files Java archives or the
JavaUserClasses notes.ini parameter to point to needed archives.

You can compile and run the code in Eclipse, IBM WebSphere® Studio Application
Developer, the Java SDK, or another Java development tool. Include the following
four files in your project: WSIF.java, Dynamiclnvoker.java, MultiFieldArray.java, and
MultiFieldArrayLS.java. WSIFclient.java contains code for testing all the Web
services discussed in this tutorial. Run the compiled application; the results appear
in the console window. Figure 10 shows the successful output.

Figure 10. Java console window showing successful output
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o C:\PROGRA-1\XINOXS-1UCREAT-1\GE2001 .exe

Calling LotusScript GETEMAILANDPHOME service s
: Bond
Jamez _Bond@teztl123 _com
448087887

Calling Java getEmailAddress service ==
James . BondPtezti123 .com

Eal&ing Java getEmailAndPhone service s
: on

James . BondPtest123 .com

44087887

Calling Java getAllPersonsIinfoByName service e

| created the Mul ti Fi el dAr r ayclass for this Java client by clicking Import WSDL
in the Domino Designer 7 Web service design element. This functionality works
much like the WSDL2Java tool included in the Apache Axis toolkit. You point to the
WSDL location, and the tool automatically generates a matching Java structure.
(Domino Designer 7 offers the same feature for LotusScript Web services.) This
functionality simplifies considerably the process of creating matching complex data
types and service interfaces that Web services use.

LotusScript client example

The Domino database included in this tutorial contains five agents that you can use
for testing your Lotus Domino 7 Web services. Those agents are:

e LS client test simple LS Web service
» LS client test simple Java Web service
» LS client test complex LS Web service

» LS client test complex Java Web service
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+ LS client test mail LS Web service

The LS client test simple LS Web service and LS client test simple Java Web service
agents perform the call to the simple Web services you created earlier. These
services return a single value -- for example, an e-mail address or phone number.
The LS client test complex LS Web service and LS client test complex Java Web
service agents perform two operations:

» They get a complex data type containing three values (PersonName,
EmailAddress, and PhoneNumber). Refer back to Figure 8 in the A
complex Web service in LotusScript panel for an example of a message
box from this agent.

* They get a complex data type containing an array of complex values.
Every element in this array represents a matching person in the Domino
Directory database. These people were found by performing a database
search. Every person entry has three fields: PersonName, EmailAddress,
and PhoneNumber. Refer back to Figure 9 in the A complex Web service
in Java codepanel for an example of a message box from this agent. The
agent uses the ComplexLSServiceNAB Web service for querying.

The LS client test mail LS Web serviceagent performs a call to the simple mailing
Web service. This service accepts five simple text parameters and returns a single
value. The first parameter is the recipient's e-mail address, which you must change
from this test value to a valid address.

Here's a simple example of MSSOAP usage in the LotusScript implementation of a
consuming client. If you placed the example database in a location other than
data\ws\WebservicesR7.nsf, you must change the URL to the actual location of the
WSDL description before running the example code shown in Listing 8.

Listing 8. Example for MSSOAP usage in LotusScript

Sub Get Emai | (per sonnane As String)
"Provide |ocation of WSDL file.
"l ocal host address is used if service is started in Dom no Desi gner
‘change this URL to the |ocation of the database containing Wb service
sWSDL = "http://| ocal host/ws/ Wbservi cesR7. nsf/ Si npl eLSSer vi ceNAB?wsdl "
'Create a new MSSOAP obj ect
Set Cient =Createject (" MSOAP. SoapCient")
"Initialize connection to WSDL file and get WSDL structure
Call dient.nmssoapinit (sWBDL)
"Call a nmethod or function provided by Wb service
"You get an error if you call non-existing function or supply wong paraneter type
result = dient.GetEnail Addr ess(per sonnane)
‘output result to nessage box
Messagebox result, MB_OK, "Get Email"
End Sub
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Debugging your client and Web service

To help find errors in XML-based requests and responses, the Apache Group
distributes a nice application as part of its open source Apache SOAP project. It's a
TCP Tunnel/Monitor that you can use to monitor and debug your SOAP interfaces.

Because XML doesn't use a binary format, it is human readable and you can see the
information exchange between the client and the service in plain text. You can
observe possible errors in XML structure or in your coding and make appropriate
changes. You can also call the application from the command line:

java -cp soap.jar org.apache.soap.util.net.TcpTunnel Gui 81 www. server.com 80

This command redirects any requests at localhost port 81 to server port 80. Note
that TcpTunnel Gui accepts three start parameters:

* The TCP port on which the tool will listen (Redirect your client to this port
-- in this case, port 81 -- rather than the normal port by specifying
http://localhost:8linstead of http://www.server.com:80as the Web
service location.)

» The target address (IP-number or DNS name), which can also be
localhost

» The target port (in this case, port 80)

The TCP Tunnel/Monitor shows communication between the client and the remote
Web service (see Figure 11). On the left side of the TCP Tunnel/Monitor, you can
see the outgoing SOAP request. On the right side, you can see the incoming SOAP
response.

Figure 11. The TCP Tunnel/Monitor
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& TCP TunnelfMonitor: Tunneling localhost:B1 to localhost: B0

From localhost:81

From localhost:80

FOST fsittebservicesRT . nsifSimplemailer HT
Content-Type: texttml

Lzer-Agent: S0AP Sdk

Host localhost: a1

Caontent-Length: 474

Caonnection: Keep-Alive

Cache-Control: no-cache

=Ml version="1.0" encoding="LITF-8" standalc
=5 0APSDETMAILSEND ¥mins: S0APSDEI="ur
SENDTO=James Bond@test! 23 com=/SEND

»

Listening for connections an part 81

Date: Thu, 06 Jan 2005 22:582:54 GMT
Content-Type: textiml charset=utf-a
Caontent-Length: 473

=%umlversion="1.0" encoding="LUTF-8"7?=
=g0apenvEmnvelope ¥mins:soapen="httpfsche
=s0apeny:Body=
=ns1:MAILSEMDResponse soapeny encoding
=mAILSENMDReturn xsitype="xsd:string" = 0k-=f
=gl MAILSEMNDResponse=
=fsoapeny:Body=
=lgnapentEnvelopes

4

Clear

N

Section 6. Wrap up

Summary

Domino Designer 7 is at this date probably the most developer-friendly software for
rapid creation and deployment of Web services. As soon as you save your new Web
service, it's ready for others to use. You can create a simple Web service in just a
couple of minutes. The examples in this tutorial show how easy it is.

As IBM continues to successfully imple

strategy, it's exciting to explore new features integrated into Lotus Domino 7. The

ment the Lotus Domino Web services

sample database provides a scalable framework that you can use with your own
databases to extend Lotus Domino's collaborative features to other applications.
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Resources

Learn

» developerWorks Domino page contains a wealth of information for technical
developers, such as; technical content, downloads, betas, and support.

* Check out the Web Services Invocation Framework for dynamic invocation of
Web services from Java applications.

« Java 2 Platform, Standard Edition, v 1.4.2 provides a complete environment for
application development on desktops and servers.

* Check out the MSSOAP toolkit for calling Web services from LotusScript agents
and Visual Basic applications.

» Refer to the IBM developerWorks tutorial Building Web services using Lotus
Domino 6.5.1 for information about building pre-Lotus Domino 7 Web services.

» Refer to the IBM developerWorks article Which style of WSDL should | use? for
information about usage of different WSDL binding styles.

» The IBM developerWorks article Lotus Notes/Domino 7 Web services provides
more information about Web services in Domino 7.

* WebSphere Studio Application Developer is a complete development
framework for creating Java applications.

« Learn more about Web services from the developerWorks New to Web services
page.

Get products and technologies

» Download the Domino 7 database, which contains all the source code and
sample data for the Web services and agents described in this tutorial.

» Download the Java WSIF clientand the TCP Tunnel/Monitor described in this
tutorial for testing the Web services provided in the sample database.

» Download Domino and Notes 7.

» Download Apache AXIS.

» Download Apache SOAP.
Discuss

» Join a live IBM Software Development Platform Webcast and participate in the
Q&A session or replay the recorded Webcasts at your convenience.

Quickly create Domino Web services Trademarks
© Copyright IBM Corporation 2005. All rights reserved. Page 26 of 27


http://www-130.ibm.com/developerworks/lotus/products/notesdomino/
http://ws.apache.org/wsif/
http://java.sun.com/j2se/1.4.2/download.html
http://www.microsoft.com/downloads/details.aspx?FamilyId=C943C0DD-CEEC-4088-9753-86F052EC8450&displaylang=en
http://www.ibm.com/developerworks/edu/i-dw-ls-wsdom65-i.html?S_TACT=105AGX13 &S_CMP=TUT
http://www.ibm.com/developerworks/edu/i-dw-ls-wsdom65-i.html?S_TACT=105AGX13 &S_CMP=TUT
http://www.ibm.com/developerworks/webservices/library/ws-whichwsdl/
http://www.ibm.com/developerworks/lotus/library/nd7-webservices/
http://www-306.ibm.com/software/awdtools/studioappdev/
http://www.ibm.com/developerworks/webservices/newto/websvc.html
http://www.ibm.com/developerworks/webservices/newto/websvc.html
WebservicesR7.zip
WSIFclient.zip
http://www.ibm.com/developerworks/downloads/ls/lsndad/?S_TACT=105AGX13 &S_CMP=TUT
http://ws.apache.org/axis/
http://ws.apache.org/soap/
http://www-128.ibm.com/developerworks/views/global/webcasts.jsp?search_by=Software+Development+Platform+Webcast&search_flag=true&sort_by=Date&S_TACT=105AGX13 &S_CMP=TUT
http://www.ibm.com/developerworks/ibm/trademarks/
http://www.ibm.com/legal/copytrade.shtml

ibm.com/developerWorks developerWorks®

About the author

Andrei Kouvchinnikov

Andrei Kouvchinnikov is a certified Principal Domino Developer and
Administrator. Andrei works on Mindspot where he is a consultant and
developer in Domino and Collaboration areas. His experience includes
full life cycle development of Lotus Domino applications running on
multiple platforms and development of applications for Quickplace and
Sametime. He has been working with the Lotus Domino platform since
version 4.5 for OS2®.

Quickly create Domino Web services Trademarks
© Copyright IBM Corporation 2005. All rights reserved. Page 27 of 27


http://www.ibm.com/developerworks/ibm/trademarks/
http://www.ibm.com/legal/copytrade.shtml

	Table of Contents
	Before you start
	About this tutorial
	Prerequisites

	Overview of Web services
	What are Web services?
	The WSDL structure
	The SOAP structure

	Web services in Lotus Domino 7
	Web Services: A new design element in Lotus Domino 7
	The Web Services Properties window

	Create a Lotus Domino 7 Web services
	Scenario overview
	A simple Web service in LotusScript
	A simple Web service in Java code
	A complex Web service in LotusScript
	A complex Web service in Java code
	A complex Java Web service for sending e-mail from Lotus Domino

	Test the new Web service
	Testing options
	Java WSIF client example
	LotusScript client example
	Debugging your client and Web service

	Wrap up
	Summary

	Resources
	About the author

