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Preface

This document describes the Java™ 2 Platform, Micro Edition (J2ME™) Web Services
Reference Implementation. It provides useful information on the JAX-RPC optional
package, including descriptions of the JAX-RPC APIs, the Remote Method
Invocation (RMI) APIs, and the Service Provider Interface (SPI). It also provides a
brief discussion about the Web Services Definition Language (WSDL) and the J2ME
client platform.

Typographic Conventions

[ —

Typeface Meaning Examples

AaBbCc123 The names of commands, files, Edit your . | ogi n file.

and directories; on-screen Usel s -ato listall files.
computer output % You have nmail .

AaBbCc123 What you type, when % su
contrasted with on-screen Passwor d:
computer output

AaBbCc123 Book titles, new words or terms, Read Chapter 6 in the User’s Guide.
words to be emphasized These are called class options.

You must be superuser to do this.

Command-line variable; replace  To delete a file, type r mfilename.
with a real name or value




Related Documentation

Application Title

Installation J2ME Web Services Reference Implementation: Installation Guide

JAXP Optional J2ME Web Services Reference Implementation: JAXP Developers Tutorial
Package

Specification J2ME Web Services Specification, version 1.0

Accessing Sun Documentation Online

The Sun Microsystems Java Developer Connection®™ web site enables you to
access Java™ platform technical documentation on the Web:

http://devel oper.java. sun. conf devel oper/i nf odocs/

Sun Welcomes Your Comments

We are interested in improving our documentation and welcome your comments
and suggestions. You can email your comments to us at:

docs@ ava. sun. com
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CHAPTER 1

Introducing the JAX-RPC Optional
Package

The Java 2, Micro Edition (J2ME) Web Services Reference Implementation provides
two XML-based optional packages that can be used to develop Java web services
for small, reduced-memory, handheld devices such as cell phones, PDAs, and
pagers. These packages are:

= The Java™ API for XML Processing (JAXP)
= The Java™ API for XML-Based RPC (JAX-RPC)

This document describes the 2ME Web Services JAX-RPC optional package. For
information on JAXP, see the J2ME Web Services JAXP Developers Tutorial.

Purpose of the JAX-RPC Optional
Package

The Java API for XML-Based RPC (JAX-RPC) is an implementation of Remote
Procedure Call (RPC) technology in the Java language, and is part of the Java™ 2,
Enterprise Edition (J2EE™) platform. The JAX-RPC optional package subset,
provided with the J2ME Web Services Reference Implementation, is a scaled-down
version of JAX-RPC specifically tailored to the J2ME platform.

The J2ME JAX-RPC subset allows Java developers to create portable web services
clients that can easily exchange data between clients and back-end servers. Using
XML and the Simple Object Access Protocol (SOAP), JAX-RPC allows developers to
dispatch Remote Procedure Calls (RPC) to web services running on a different
machine, a different network, or in a different language. Using RPC, developers
can call methods on remote objects as easily as they can call them on local objects.



Creating portable web services makes it possible for any client (a device or a
component within a device) to interact with any service (a set of specific
functionality), regardless of how that service is implemented, and regardless of
whether it is local or on the net. Web services are designed to be platform and
language independent and can be implemented using many different technologies.

Contents of the JAX-RPC Optional Package

The J2ME Web Services Reference Implementation JAX-RPC Optional Package
contains three parts:

= JAX-RPC Subset APIs - the Java APIs used to develop a specific implementation
of a web service. For more information, see “The JAX-RPC API Subset.”

= Remote Method Invocation (RMI) APIs - Java classes included with the J2ME
Web Services Reference Implementation to satisfy dependencies of JAX-RPC on
CLDC-based platforms.For more information, see “The Remote Method
Invocation APL.”

= A Java Web Services-specific Service Provider Interface (SPI) - enables stubs to
be portable and compatible across varying implementations of the Java Web
Services Specification. For more information, see “The Service Provider
Interface.”

2

The J2ZME Client Platform

The J2ME platform is a set of standard Java APIs defined through the Java
Community ProcessSM (JCPSM). It provides a flexible user interface, robust security,
and built-in network protocols. The J2ME platform can be tailored for a specific
class of device by matching it with a specific configuration and profile, and it can
be extended for a specific market by adding additional optional packages.

The J2ME Web Services Reference Implementation supports:

= The Connected Limited Device Configuration (CLDC), v1.x. The CLDC
configuration is designed for small devices with 16-bit or 32-bit CPUs and 128
KB to 512 KB of memory.

= The Mobile Information Device Profile (MIDP), v1.x and 2.x. The MIDP profile is
specifically designed for cell phones and entry-level PDAs, and provides the
user interface, network connectivity, local data storage, and application
management needed by these devices.

Note — The J2ME Web Services Specification allows support for the Connected
Device Configuration (CDC), as well as other profiles. However, these are not
supported by the Reference Implementation.
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With CLDC and MIDP, the J2ME platform provides a complete Java runtime
environment for wireless, handheld, and mobile devices. Installing the J2ME Web
Services JAXP and JAX-RPC optional packages further extends this Java runtime
environment by adding additional XML processing capabilities to the J2ME
platform.

Difference Between J2SE and J2ME

The primary difference between the J2ME Web Services JAX-RPC optional package
and the standard version of JAX-RPC, is that the J2ME version is tailored to run
effectively in the reduced memory environment found in wireless and handheld
devices. As a consequence, the J2ME JAX-RPC version contains only a subset of the
classes and interfaces of JAX-RPC.

Web Services Definition Language Files

To implement a web service in the J2ME Web Services Reference Implementation,
one first needs to describe the service using the Web Services Definition Language
(WSDL). WSDL is an industry standard language that allows a service to be
defined as a web service. This can either be done by hand-writing WSDL directly,
or by using a tool such as the Java2WSDL tool available in JAX-RPC. The
Java2WSDL tool takes as input a standard Java interface and produces a WSDL file
that corresponds to the Java interface.

Once a WSDL file exists for a web service, the service needs to be implemented and
tied to the interface using the WSDL mapping. This process is known as generating
a "tie" to the web service. The “tie” acts as a bridge between the generic description
of the operations of the Web Service and its concrete Java implementation.

Note — The process of “tying” a service to an interface pertains only to web
services implemented on the Java platform. Web services implemented on other
platforms do not need to be tied.

For more information about the specific details of WSDL to Java mappings, see the
J2ME Web Services Specification, v1.0.

Chapter 1 Introducing the JAX-RPC Optional Package 3



The JAX-RPC API Subset

The J2ME Web Services Reference Implementation JAX-RPC API subset contains
the following four packages:

= com sun.j2mews. xnl . r pc - contains the runtime implementation classes.

= javax. mcroedition.xm.rpc - contains the runtime SPI interface classes.
= javax. xmnl . nanespace - contains the Qualified Name (QName) class.

= javax.xm . rpc - contains the JAX-RPC API interface classes.

com.sun.j2Zmews.xml.rpc

The com sun. j 2mews. xnl . r pc package contains the following classes:

= Qperationl mpl - an implementation of the
javax. m croedition.xm .rpc. Operation class, corresponding to a
wsdl : oper at i on defined for a target service endpoint.

= SOAPDecoder - an implementation that decodes SOAP messages.
= SOAPEncoder - an implementation that encodes SOAP messages.

javax.microedition.xml.rpc

The j avax. m croedi tion. xm . r pc package contains a single interface,
Faul t Det ai | Handl er, which is implemented by stubs that handle custom faults.
This package also provides the following classes:

= Conpl exType - provides a special Type instance used to represent an
xsd: conpl ext ype defined in a Web Service’s WSDL definition.

= El enent - provides a special Object used to represent an xsd: el enent defined
in a Web Service’s WSDL definition.

= QOperation - corresponds to a wsdl : oper at i on defined for a target service
endpoint.

= Type - provides a type safe enumeration of allowable types that are used to
identify simple types defined in a Web Service’s WSDL definition.

This package also provides a single exception, Faul t Det ai | Except i on, which
returns service specific exception detail values, and an associated QName, to a Stub
instance.
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javax.xml.namespace

The j avax. xm . nanespace package contains a single class, QNane, which
represents a qualified name as defined in the XML specifications: XML Schema
Part2: Datatypes specification, Namespaces in XML, Namespaces in XML Errata.

javax.xml.rpc

The j avax. xm . r pc package contains a single interface, St ub, which is the
interface for j avax. xnl . r pc. St ub, the common base interface for the stub
classes.

This package also contains a single class, NamespaceConst ant s, used in JAX-RPC
for namespace prefix.

This package also contains a single exception, JAXRPCExcept i on, which is thrown
from the core JAX-RPC APIs to indicate an exception related to the JAX-RPC
runtime mechanisms.

The Remote Method Invocation API

The J2ME Web Services Reference Implementation provides one package that
contains the RMI API. This is j ava. r mi , which provides classes needed by JAX-
RPC to satisfy dependencies of JAX-RPC on CLDC platforms.

java.rmi

The J2ME Web Services Reference Implementation j ava. r m package contains the
following single interface and three exceptions:

= Renot e - this interface serves to identify interfaces whose methods may be
invoked from a non-local virtual machine.

= Marshal Excepti on - this exception is thrown if aj ava. i 0. | CExcepti on
occurs while marshalling the remote call header, arguments, or return value for
a remote method call.

= Renot eExcepti on - this exception is the common superclass for a number of
communication-related exceptions that may occur during the execution of a
remote method call.

= Server Excepti on - this exception is thrown as a result of a remote method
invocation when a Renot eExcept i on is thrown while processing the
invocation on the server, either while unmarshalling the arguments, executing
the remote method itself, or marshalling the return value.

Chapter 1 Introducing the JAX-RPC Optional Package 5
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The Service Provider Interface

The J2ME Web Services Reference Implementation provides only a single
implementation of many that are possible, as other implementers writing to the
J2ME Web Services Specification may produce a somewhat different
implementation based upon the same guidelines and APIs.

In order to ensure that any implementation of the J2ME Web Services Specification
will work with the J2ME Web Services Reference Implementation, an additional
API is provided to ensure that all generated stubs are platform independent. This
API is the Service Provider Interface (SPI), and it formally defines the interface
between the J2ME Web Services Reference Implementation and the stub. By
formally defining this interface, it ensures that any stub generated by any J2ME
Web Services implementation will work with any other implementation that has
correctly implemented the SPI.

The API defined by the J2ME Web Services Reference Implementation SPI is not
found in the J2EE implementation of JAX-RPC.
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CHAPTER 2

Sample JAX-RPC Web Service

The sample JAX-RPC web service (Enpl oyeeDB, an employee database) is made
up of three sample files. These are:

= Enpl oyeeDB. wsdl - a sample WSDL file
= EDBDM dl et 2. j ava - a sample Midlet file
= config.xn -asample configuration file

The JAX-RPC web service and associated sample files are explained in detail in this
chapter.

The complete code for the Enpl oyeeDB. wsdl file can be found in Appendix A, the
EDBDM dl et 2. j ava file in Appendix B.

The Web Services Client Model

The essence of RPC technology is the ability to perform functional calls to software
running somewhere other than on a client. This could be on a different machine, a
different platform, a different network, or in a different language. The goal of RPC
is to make remote calls as easy for a developer as making local calls to local
functions or objects.

A typical RPC scenario contains both a service and a client, where the service is a
remote function or object, and the client is a local component contacted by a
developer’s application, in order to interact with the remote service. Once a web
service has been deployed and is running, it is characterized by the following:

= An HTTP connection can be made to the service endpoint defined in the web
service’s WSDL definition file

= SOAP messages can be sent to the HTTP connection and SOAP messages are
received in response



The following is a typical RPC interaction scenario:
1. A local application makes a procedure call to a local client component.

2. The local client component sets up a communication channel with the remote
service and relays the procedure call to it.

3. The remote service accepts the procedure call, performs some processing, and
returns a response to the local client via the communication channel.

4. The local client returns the response to the local application. The transaction
appears to the local application as if it had occurred entirely on the client.

This transaction scenario is illustrated in FIGURE 1.

FIGURE1  Typical RPC Scenario

Remote
Service
3
Network
(2
Local
Client
(1) 4)
Local
Application

Web services are designed to be platform and language independent. The goal is
for any client to be able to interact with any web service, no matter how the client
or the service is implemented. This interaction is made possible in two ways:

= The service developer describes the web service using a web services
description language (WSDL) file. This defines the service endpoint needed by
the client to make calls to the service.

= The client developer uses the web service WSDL file as input to the client stub
generator, which outputs the Java code needed by a client application to make
calls to the remote service.

Since the J2ME Web Services Reference Implementation is aimed at implementing
JAX-RPC technology specifically on mobile and handheld client devices, the details
of how to implement a Remote Service on the network (server) side of the equation
are not discussed here.

8 JAX-RPC Devleopers Tutorial » October 2003



Note — This document provides a sample WSDL file, Enpl oyeeDB. wsdl , to
illustrate an example client implementation. In an enterprise development context,
the client developer must obtain, in advance, the WSDL file for the remote web
service that is to be contacted.

The confi g. xnml Configuration File

Once you have acquired the WSDL file for the web service you want to
communicate with, you need to create a configuration file that will be used by the
Stub Generator to generate the stub (Java source files and compiled classes) needed
to access the web service.

The following is the sample confi g. xm file to be used with the sample
Enpl oyeDB. wsdl file.

CODE EXAMPLE 1 Sample confi g. xn File

<?xm version="1.0" encodi ng="UTF-8"?>
<configuration
xm ns="http://java.sun.com xm /ns/jax-rpc/ri/config">
<wsdl nanme="Enpl oyeeDBSer vi ce"
| ocati on="Enpl oyeeDB. wsdl "
packageNanme="com sun. xm . r pc. xm . Enpl oyeeDB" >
</ wsdl >
</ confi guration>

The confi g. xm file is a simple XML file you write yourself that defines the
following four items:

= the XML namespace (j ava. sun. coml xm / ns/jax-rpc/ri/config)
= the name of the web service (Enpl oyeeDBSer vi ce)

= the location (name) of the WSDL file being used as input to the Stub Generator
(Enpl oyeeDB. wsdl )

= the package that will contain the Java classes and compiled files output by the
Stub Generator (com sun. xm . r pc. Enpl oyeeDB)

Chapter 2 Sample JAX-RPC Web Service 9
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The Stub Generator

The Stub Generator (or stub compiler) is a JAX-RPC tool provided by the 2ME
Web Services Reference Implementation. It is used to produce a stub, or client-side
proxy, that can be called by an application to place calls to a remote web service.
The stub generator takes a WSDL file as input and outputs the necessary Java code
needed to place calls to the remote service.

The purpose of the Stub Generator is to create the necessary SOAP messaging
structures, network connections, and underlying RPC coding needed to place
remote calls over the web. This saves the developer from having to do this rigorous
underlying code work.

Generating a J2ME Web Services Stub

Generating a J2ME Web Services Stub using the Stub Generator (wsconpi | e. sh) is
a simple process. Follow these steps:

. Place the web service WSDL file (Enpl oyeeDB. wsdl ) and the confi g. xm file

in the same directory as the Stub Generator.
The default location for the Stub Generator is <your_install_dir>/ bi n.

. Type the following:

% wsconpi | e. sh -keep -gen: client -f:wsi -verbose config.xm

This generates the stub output files, described in more detail below.

Note — The Stub Generator syntax used by wsconpi | e. sh will be familiar to JAX-
RPC developers. It has been replicated to keep things familiar.

The wsconpi | e. sh Options
The wsconpi | e. sh command takes the form:
% wsconpi | e. sh [options] configuration_file

The command line shown here (and in Step 2 above) uses the following options:

= - keep. Keeps the generated (. j ava version) files. When the - keep option is not
specified, the Stub Generator keeps the . cl ass versions of the files and throws
away the . j ava versions.

= -gen: client. Keeps client-side artifacts, such as Java class wrappers and
stubs. (This is counterpart to the - gen: ser ver option, which instructs the Stub
Generator to keep server-side artifacts.)
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= -f:wsi.Enables Web Services Interoperability (WSI) basic profile features (for
document/literal and rpc/literal).

= -verbose. Prints command output to the screen. Turning off - ver bose runs
the command silently, without displaying output.

= config.xm . The name of the configuration file used as input.

For a complete list of wsconpi | e. sh options and some usage examples, change
directory to <your_install_dir>/ bi n and type:

% wsconpi |l e. sh

Stub Generator Output

Running the command as shown above creates the following package directory:
<your_install_dir>/ bi n/ com sun/ xm / r pc/ Enpl oyeeDB

Output from the Stub Generator consists of:

= a public class for each conpl exType defined in the web service’s WSDL file.
For example:

« AddG oups. cl ass

« Enpl oyeeArrayType. cl ass
« Enpl oyeeType. cl ass

« NaneArrayType. cl ass

« NaneType. cl ass

= a public interface for the port Type and bi ndi ng operations defined in the web
services’s WSDL file. For example: Enpl oyeeDBPort . cl ass.

= a stub file that implements the port Type and bi ndi ng class, for creating
connections with the service endpoint and handling data streaming. For
example: Enpl oyeeDBPort _St ub. cl ass.

The Stub

In order to ensure that any stub generated on any implementation of J2ME Web
Services will work with any other implementation, the 2ME Web Services provides
a Service Provider Interface (SPI) to ensure that transparency and compatibility
exists in all generated stubs.

After a stub has been generated by Stub Generator (using the steps shown above),
the generated stub can make calls to the implementation’s SPI. There is nothing the
application needs to do to ensure implementation independence.

Chapter 2 Sample JAX-RPC Web Service 11



The interaction between the local application, the stub, the Service Provider
Interface, and the Java Web Services implementation takes place according to the

following steps (as illustrated in FIGURE 2):

1. The local application makes calls to the stub.

2. The stub makes calls to the Service Provider Interface of the local client.
3. The SPI makes calls to the local client (the Java Web Services implementation).

4. The local client makes calls across the network to the remote service (as shown

in FIGURE 1).

FIGURE2  The Stub and The Service Provider Interface

Network

4)

> Local

3) Client

SPI

@
(1)

—> Stub

Local
Application

12

The Web Service WSDL File

A web service’s WSDL file is a portable XML file that defines important mappings
needed to facilitate communication between a J2ME Web Services client application

and a remote web service. It defines:

= the XML namespace and other necessary schemas, such as WSDL-to-SOAP

bindings

= the complex types, elements, port types, messages, and operations that describe

the functionality of the web service
= the web service address in the form of a URI

JAX-RPC Devleopers Tutorial « October 2003



This list is just a summary. For a complete explanation of the contents, structure,
and requirements of a WSDL file, see the World Wide Web Consortium (W3C) Web
Services Description Language 1.1 Specification.

WSDL File Mappings

The purpose of a WSDL file is to provide a set of standardized XML mappings that
can be fed into a Stub Generator to produce a stub, as described in “The Stub
Generator.” The following examples show some of the mappings defined in the
sample WSDL file, Enpl oyeeDB. wsdl . To see the complete example file, see
Appendix A.

To generate output based on the sample WSDL file:
. Cut and paste the contents of Appendix A into a text file.

. Follow the directions provided in the section “Generating a J2ME Web Services
Stub.”

Schema and Namespace Definition Statement

Like other XML files, a WSDL file opens with a schema and namespace definition
statement. This statement defines the target namespace (htt p: // www. sun. coml
Enpl oyeeDB) and schemas used in the file (XM, WBDL, SOAP, and an internal
document schema).

CODE EXAMPLE 2 Sample Schema and Namespace Definition

<?xm version="1.0" encodi ng="UTF- 8" ?>
<definitions target Nanespace="http://ww. sun. conf Enpl oyeeDB"
xm ns="http://schemas. xm soap. org/ wsdl /"
nane=" Enpl oyeeDB"
xm ns: soap="http://schemas. xrm soap. or g/ wsdl / soap/"
xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schema" xm ns:tns="http://
www. sun. com Enpl oyeeDB" xm ns: xsd1="htt p://ww. sun. com
Enpl oyeeDB. xsd" >

The t ype and conpl exType Definitions

The conpl exType definition is a specific item contained inside a more general
t ype definition. They may be only one t ype block, but it can contain any number
of conpl exType statements.

Chapter 2 Sample JAX-RPC Web Service 13



14

CODE EXAMPLE 3 Sample conpl exType Definition

<xsd: conpl exType nane="NanmeArrayType">
<xsd: sequence>
<xsd: el ement nane="Nane" maxCccur s="unbounded"
m nCccurs="0" nillable="true" type="xsdl: NaneType"/>
</ xsd: sequence>
</ xsd: conpl exType>
<xsd: el ement nanme="NameArray" type="xsdl: NameArrayType"/>

When the Stub Generator is run, it creates a public NaneAr r ayType class. The
sequence of xsd: el ement types shown here (NaneType and NaneAr r ay Type) are
converted by the Stub Generator into methods defined within the class.

This is equally true for the other conpl exType statements in the t ype definition
(NanmeType, Enpl oyeeType, Enpl oyeeArrayType). Each conpl exType
statement is converted by the Stub Generator into its own public class file with the
xsd: el enent names converted into methods defined within the class.

The port Type Definition

The port Type definition inside the sample WSDL file is used by the Stub
Generator to create the Enpl oyeeDPPort public interface file

(Enpl oyeDPPor t . cl ass). This interface maps request operations to request
methods which are then implemented in the stub file

Enpl oyeeDBPort _St ub. cl ass.

The following example shows just one operation (get Enpl oyees) of many that are
mapped into the Enpl oyeeDBPort . cl ass file.

CODE EXAMPLE 4 Sample port Type Declaration

<port Type nane="Enpl oyeeDBPort" >
<oper ati on nane="get Enpl oyees" >
<i nput message="tns: get Enpl oyeesReq"/ >
<out put message="t ns: get Enpl oyeesRes"/ >
</ oper ati on>

This mapping produces the corresponding lines of Java code in the
Enpl oyeeDBPor t . cl ass file.
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CODE EXAMPLE 5 Sample port Type Java Code Output

public dom sun. xm . rpc. Enpl oyeeDB. Enpl oyeeArrayType

get Enpl oyees(com sun. xm . r pc. Enpl oyeeDB. NaneArrayType
enpl oyeesReq)

throws java.rm . Renot eExcepti on;

The Enpl oyeeDB. wsdl file contains many other port Type operations that get
mapped by the Stub Generator. For a more complete understanding of these
mappings, it is useful to compare the definitions in the WSDL file against the
contents of the generated output.

The bi ndi ng Definition

The bi ndi ng definition binds port Type operations (Enpl oyeeDBPort) to
specific soap method calls which access endpoint properties, in the generated
public class file Enpl oyeeDBPort _St ub. cl ass.

CODE EXAMPLE 6 Sample bi ndi ng Definition

<bi ndi ng nanme="Enpl oyeeDBBi ndi ng" type="tns: Enpl oyeeDBPort" >
<soap: bi ndi ng styl e="docunment"” transport="
http://schemas. xm soap. or g/ soap/ http"/>
<operati on nane="get Enpl oyees" >
<soap: operation soapAction="http://ww. sun. conl Enpl oyeeDB/
get Enpl oyees"/ >
<i nput nane="get Enpl oyeesReq" >

<soap: body use="literal"/>
</i nput >
<out put name="get Enpl oyeesRes" >
<soap: body use="literal"/>
</ out put >

</ operati on>

The public class file Enpl oyeeDBPor t _St ub. cl ass is the stub file called by the
sample MIDlet (EDBDM dl et 2. j ava) to access the remote web service. For more
information, see “Packaging Stub and Data Classes with a MIDlet.”
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Packaging Stub and Data Classes with a
MIDlet

Once a stub has been generated, it becomes available to be called by a client
application, such as the sample MIDlet, EDBDM dI et 2. j ava. (For the complete
code contents of the sample MIDlet, see Appendix B.)

A client application developer writes calls to the stub in her application, and the
stub manages the relationship to the implementation, which manages the cross-
network RPC connections, SOAP message packaging, data transfer, and so on with
the remote web service.

The client-application-to-web-service interaction takes place according to this
sequence:

1. The J2ME client application makes programmatic calls to the stub.
2. The stub makes calls to the implementation via the formally defined SPI.

3. The J2ME Web Services implementation uses the information received from the
stub via the SPI to open a network connection to the web service, perform the
requested operation, and return the result to the stub via the SPI.

4. The stub receives the result and returns it to the J2ME client application as a
result of the programmatic call.

Making The Stub Available to An Application

To make a stub available to be called by an application, the developer can:
= Install the client application into the same directory as the stub.

= Bundle the stub with the application into a jar file and install the jar onto the
appropriate platform.

Programming Stub Calls into An Application

The sample MIDlet provides several examples of how programmatic calls to the
stub can be written into J2ME client application code.
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Importing The Stub Package

Lake any Java application, the sample MIDlet starts by importing the stub package
along with other imported packages, as shown in the following example.

CODE EXAMPLE 7 Importing the Stub Package

import javax.mcroedition. mdlet.*;

i mport com sun. xm . rpc. xm . Enpl oyeeDB. *;

Defining the Stub and Creating a Stub Instance

The sample MIDlet first defines the stub using the previously generated public
class, Enpl oyeeDBPor t _St ub, and then creates a new instance of the stub using
the imported stub constructor, as shown in the following example.

CODE EXAMPLE 8 Defining a Stub and Creating s Stub Instance

public class EDBDM dl et 2 extends M Dl et
i mpl enents ConmandLi st ener, Runnabl e

{

(I )

Enpl oyeeDBPort _Stub st ub;
(I )

Interacting with the Web Service Using the Stub

The sample EDBDM dl et sets up a program for interacting with an employee
database web service from a handheld device. It creates the screen layout,
establishes forms and queries, and then seeks over the network to establish a
connection to the remote database web service. It provides a set of commands for
interacting with the MIDlet, and uses calls to the stub to add, remove, promote,
and demote employees in the remote database.

The following code sample makes calls to the stub to execute the methods

st ub. addEmpl oyee(), st ub. renoveEnpl oyee(), st ub. pr onot eEnpl oyee(),
and st ub. denot eEnpl oyee( ), methods that were defined when the stub was
initially generated from the WSDL file.

For a look at the complete example, see Appendix B, “EDBDM dl et 2. j ava
Sample File.”
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CODE EXAMPLE 9 Making Calls to a Remote Web Service Using the Stub

public void run() {
try {

int sl =-1;

bool ean result = fal se;

Enpl oyeeType enp = null;
switch (appState) {

case O:
String fNanme = firstNane.getString();
String | Name = | ast Nane. getString();

try {
int empid = stub.addEmployee(fName, IName);
(cveenn )
br eak
case 1:
sl = listScr.getSel ectedl ndex();
enp = (Enmpl oyeeType) enpLi st. el enent At (sl);
try {
result = stub.removeEmployee(emp.getEmpID());
(I )
br eak;
case 2:
sl = listScr.getSel ect edl ndex();
enp = (Enpl oyeeType) enpLi st. el enent At (sl);
try {
result = stub.promoteEmployee(emp.getEmplID());
(I )
br eak;
case 3:
sl = listScr.getSel ectedl ndex();
enp = (Enpl oyeeType) enplLi st. el enent At (sl);
try {
result = stub.demoteEmployee(emp.getEmplD());
(I )
br eak;
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APPENDIX A

Enpl oyeeDB. wsdl Sample File

This Appendix contains the complete text of the sample file Enpl oyeeDB. wsdl ,
referred to in Chapter 2, “Sample JAX-RPC Web Service.” Portions of the file
referred to in that discussion are highlighted here for your easy reference.

CODE EXAMPLE 10  Enpl oyeeDB. wsdl Sample File

<?xml version="1.0" encoding="UTF-8"7?>

<definitions targetNamespace="http://www.sun.com/EmployeeDB"
xmlns="http://schemas.xmlsoap.org/wsdl/"
name="EmployeeDB"
xmins:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:tns="http://www.sun.com/EmployeeDB"
xmlns:xsd1="http://www.sun.com/EmployeeDB.xsd">
<types>

<xsd: schema el ement For nDef aul t =" qual i fi ed"
t ar get Namespace="htt p: // ww. sun. conl Enpl oyeeDB. xsd"

xm ns: SCAP- ENC="ht t p: / / schemas. xrm soap. or g/ soap/ encodi ng/"'

xm ns:wsdl ="http://schemas. xm soap. or g/ wsdl /"
xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schema"
xm ns: xsd1="http://ww. sun. com Enpl oyeeDB. xsd" >
<xsd: conpl exType nane="NanmeType" >
<xsd: sequence>
<xsd: el ement nanme="firstName" type="xsd:string"/>
<xsd: el ement name="| ast Nanme" type="xsd:string"/>
</ xsd: sequence>
</ xsd: conpl exType>
<xsd: el ement nanme="Nanme" type="xsdl: NaneType"/>
<xsd:complexType name="NameArrayType">
<xsd:sequence>
<xsd:element name="Name" maxOccurs="unbounded" minOccurs="0"
nillable="true" type="xsd1:NameType"/>
</xsd:sequence>
</xsd:complexType>
<xsd:element name="NameArray" type="xsd1:NameArrayType"/>
<xsd: conpl exType nane="Enpl oyeeType" >
<xsd: sequence>
<xsd: el ement nane="enpNane" type="xsdl: NaneType"/>
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<xsd: el ement name="enpl D' type="xsd:int"/>
</ xsd: sequence>
</ xsd: conpl exType>
<xsd: conpl exType nane="Enpl oyeeArrayType" >
<xsd: sequence>
<xsd: el ement nane="Enpl oyee" maxQccur s="unbounded"
m nCccur s="0"
nillable="true" type="xsdl: Enpl oyeeType"/>
</ xsd: sequence>
</ xsd: conpl exType>
<xsd: el ement nanme="Cet Enpl oyees" type="xsdl: NanmeArrayType"/>
<xsd: el ement nanme="Enpl oyeeArray" type="xsdl: Enpl oyeeArrayType"/>
<xsd: el ement nanme="|sManager" type="xsd:int"/>
<xsd: el ement nane="Pronot eEnpl oyee" type="xsd:int"/>
<xsd: el ement nanme="Denot eEnpl oyee" type="xsd:int"/>
<xsd: el ement nane="AddEnpl oyee" type="xsdl: NaneType"/>
<xsd: el ement nane="Enpl oyeel d" type="xsd:int"/>
<xsd: el ement name="RenoveEnpl oyee" type="xsd:int"/>
<xsd: el ement name="Reset" type="xsd: bool ean"/>
<xsd: el emrent nanme="Ret Val " type="xsd: bool ean"/>
</ xsd: schema>
</types>
<message nane="get Enpl oyeesReq" >
<part name="get Enpl oyeesReqPart" el ement ="xsd1: Cet Enpl oyees" />
</ nessage>
<message nhame="get Enpl oyeesRes" >
<part name="get Enpl oyeesResPart" el enent ="xsdl: Enpl oyeeArray"/>
</ nessage>
<message nhanme="i sManager Req" >
<part name="isManager RegPart" el ement ="xsd1l:|sManager"/>
</ nessage>
<message nhame="isManager Res" >
<part nane="i sManager ResPart" el enent ="xsdl: RetVal "/ >
</ nessage>
<message nhane="pronot eEnpl oyeeReq" >
<part name="pronot eEnpl oyeeReqPart"
el ement =" xsd1: Pr onot eEnpl oyee"/ >
</ nessage>
<message nane="pr onot eEnpl oyeeRes" >
<part nane="pronot eEnpl oyeeResPart" el enent ="xsdl: Ret Val "/ >
</ nessage>
<message nhane="denot eEnpl oyeeReq" >
<part nane="denot eEnpl oyeeReqPart"
el ement =" xsd1: Denot eEnpl oyee"/ >
</ nessage>
<nmessage nane="denot eEnpl oyeeRes" >
<part name="addEnpl oyeeResPart" el enent="xsdl: Ret Val "/ >
</ nessage>
<message hane="addEnpl oyeeReq" >
<part nanme="addEnpl oyeeRegPart" el ement ="xsd1: AddEnpl oyee"/ >
</ nessage>
<nmessage nane="addEnpl oyeeRes" >
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<part nanme="addEnpl oyeeResPart" el enent="xsdl1: Enpl oyeel d"/ >

</ nessage>
<message nane="renoveEnpl oyeeReq" >
<part nanme="renoveEnpl oyeeReqPart"
el ement =" xsd1: RenoveEnpl oyee"/ >
</ nessage>
<message hanme="renoveEnpl oyeeRes" >

<part nanme="renpoveEnpl oyeeResPart" el enent="xsd1: Ret Val "/ >

</ nessage>
<message nane="reset Req" >

<part name="renoveEnpl oyeeReqPart" el ement ="xsd1l: Reset"/>

</ nessage>
<nmessage name="reset Res">

<part nanme="renpoveEnpl oyeeResPart" el enent="xsd1: RetVal "/ >

</ nessage>
<portType name="EmployeeDBPort">
<operation name="getEmployees">
<input message="tns:getEmployeesReq"/>
<output message="tns:getEmployeesRes"/>
</operation>
<operati on nane="i svanager">
<i nput nmessage="tns:i sManager Req"/ >
<out put nessage="tns:isManager Res"/ >
</ operati on>
<oper ati on nane="pr onot eEnpl oyee" >
<i nput message="t ns: pr onot eEnpl oyeeReq"/ >
<out put nessage="t ns: pr onot eEnpl oyeeRes"/ >
</ operati on>
<oper ati on nane="denot eEnpl oyee" >
<i nput message="t ns: denot eEnpl oyeeReq"/ >
<out put message="t ns: denot eEnpl oyeeRes"/ >
</ operati on>
<oper ati on nanme="addEnpl oyee" >
<i nput nmessage="t ns: addEnpl oyeeReq"/ >
<out put message="t ns: addEnpl oyeeRes"/ >
</ operati on>
<oper ati on nane="renoveEnpl oyee" >
<i nput message="tns:renoveEnpl oyeeReq"/ >
<out put nessage="tns:renoveEnpl oyeeRes"/ >
</ operati on>
<operation nane="reset">
<i nput message="tns:resetReq"/>
<out put message="tns:reset Res"/>
</ operati on>
</ port Type>
<binding name="EmployeeDBBinding" type="tns:EmployeeDBPort">
<soap:binding style="document" transport="
http://schemas.xmlsoap.org/soap/http"/>
<operation name="getEmployees">

<soap:operation soapAction="http://www.sun.com/EmployeeDB/getEmployees"/>

<input name="getEmployeesReq">
<soap:body use="literal"/>

Appendix A Enpl oyeeDB. wsdl Sample File
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</input>
<output name="getEmployeesRes">
<soap:body use="literal"/>
</output>
</operation>
<operation nane="i sManager">
<soap: operation soapAction="http://ww. sun. conl Enpl oyeeDB/
i sManager "/ >
<i nput nanme="i sManager Req" >

<soap: body use="literal"/>
</i nput >
<out put name="i sManager Res" >
<soap: body use="literal"/>
</ out put >

</ oper ati on>
<oper ati on nane="pr onot eEnpl oyee" >
<soap: operation soapAction="http://ww. sun. conl Enpl oyeeDB/
pr onot eEnpl oyee"/ >
<i nput nane="pronot eEnpl oyeeReq" >

<soap: body use="literal"/>

</i nput >

<out put nane="pronot eEnpl oyeeRes" >
<soap: body use="literal"/>

</ out put >

</ operati on>
<oper ati on nane="denot eEnpl oyee" >
<soap: operati on soapAction="http://ww. sun. conl Enpl oyeeDB/
denot eEnpl oyee"/ >
<i nput nane="denot eEnpl oyeeReq" >

<soap: body use="literal"/>

</i nput >

<out put name="denot eEnpl oyeeRes" >
<soap: body use="literal"/>

</ out put >

</ operati on>
<oper ati on nane="addEnpl oyee" >
<soap: operation soapAction="http://ww. sun. conl Enpl oyeeDB/
addEnpl oyee"/ >
<i nput nane="addEnpl oyeeReq" >

<soap: body use="literal"/>
</i nput >
<out put nane="addEnpl oyeeRes" >
<soap: body use="literal"/>
</ out put >

</ oper ati on>
<oper ati on nane="r enoveEnpl oyee" >
<soap: operation soapAction="http://ww. sun. conl Enpl oyeeDB/
r enoveEnpl oyee"/ >
<i nput name="renoveEnpl oyeeReq" >
<soap: body use="literal"/>
</i nput >
<out put name="r enoveEnpl oyeeRes" >
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<soap: body use="literal"/>
</ out put >
</ oper ati on>
<operation nane="reset">
<soap: operation soapAction="http://ww. sun. conl Enpl oyeeDB/
reset"/>
<i nput nanme="reset Req" >
<soap: body use="literal"/>
</i nput >
<out put name="reset Res" >
<soap: body use="literal"/>
</ out put >
</ operati on>
</ bi ndi ng>
<service name="EmployeeDatabase”>
<port binding="tns:EmployeeDBBinding” name="EmployeeDBPort”>
<soap:address location="http://localhost:8000/ccx/EmployeeDB”/>
</port>
</service>
</ definitions>
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APPENDIX B

EDBDM dl et 2. ] ava Sample File

This Appendix contains the complete text of the sample file EDBDM dl et 2. j ava,
referred to in Chapter 2.” Portions of the file referred to in that discussion are
highlighted here for your easy reference.

CODE EXAMPLE 11 Sample EDBDM dl et 2. j ava File

package com sun.j ldeno. j sr172;
inmport javax.mcroedition.nmdlet.?*;
i mport javax.m croedition.lcdui.*;
i mport javax.mcroedition.rns.*;
import java.util.Vector;
import java.util.Enuneration;
import com.sun.xml.rpc.demo.xml.EmployeeDB.*;
/**
* A JavaOne 2003 Denp Mdlet for JSR 172
*/
public class EDBDenoM dl et 2 extends M Dl et
i mpl enent s ConmandLi st ener, Runnabl e
{
Command exit C;
Command settingsC,
Command backC;
Command appl yC,
Command addC;
Command renpveC;
Command pronot eC;
Conmmand denot eC,
Command goC;
Conmmand about C
For m honeScr ;
Form settingsScr;
For m addScr ;
Form confirnScr;
For m about Scr;
For m | oadi ngScr ;
List listScr;
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Text Box errorScr;

Text Fi el d st dEndpoi nt;

TextField firstNane;
Text Fi el d | ast Nane;

Gauge progressG

Di spl ay di spl ay; /1 The display for this MD et
bool ean reset DB;
int appState; /1 One of four values:

// 0 = Add, 1 = Renove, 2 = Pronote, 3 = Denote
bool ean settings;
Vect or enpli st;
Thread net work;
NameType[] nullList;
EmployeeDBPort_Stub stub;
publ i c EDBDenoM dl et 2() {
di splay = Display.getDisplay(this);
nul | Li st = new NaneType[ 0] ;
errorScr = new TextBox("Error:", null, 500, TextField.ANY);
error Scr. set ComrandLi st ener (this);
homeScr = new Forn(" Wl cone");
honmeScr . set CormandLi st ener (t hi s);
try {
I mage hl = | nmage. creat el mage(
this.getd ass().get ResourceAsStream("172spl ash. png"));
homeScr . append(
new | mageltem(nul I, hl, Item LAYOUT_CENTER, null));
} catch (Throwable t) {
homeScr . append("Wel cone to\n J2ME Web Services");
}
settingsScr = new Form("Settings");
settingsScr. set CommandLi st ener (this);
st dEndpoi nt =
new Text Fi el d(" Standard Endpoint", "http://", 255,
Text Fi el d. ANY) ;
settingsScr. append(st dEndpoi nt);
addScr = new Forn("Add Enpl oyee");
addScr . set CommandLi st ener (t hi s);
firstNane = new TextFiel d("First Name", null, 50,
Text Fi el d. ANY |
Text Fi el d. | NI TI AL_CAPS_WORD) ;
| ast Nane = new Text Fi el d("Last Nanme", null, 50,
Text Fi el d. ANY |
Text Fi el d. | NI TI AL_CAPS_WORD) ;
addScr . append(firstName);
addScr . append(| ast Nan®e) ;
confirnScr = new Forn{"Are you sure?");
confirnScr. set CommandLi st ener (this);
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about Scr

Si

Si

= new Forn("Credits");
about Scr. set CommrandLi st ener (t hi s);
Stringltemsi = new Stringltem("JSR 172", null);
. set Layout (I tem LAYOUT_CENTER | |tem LAYOUT_NEW.| NE_AFTER)
about Scr. append(si);
si = new Stringlten(null, "Jon Ellis Mark Young");
si . set Layout (1t em LAYOUT_CENTER) ;
about Scr. append(si);
si = new Stringltenm(null, " diff Draper");
. set Layout (I tem LAYOUT_CENTER | |tem LAYOUT_NEW.| NE_AFTER)
about Scr. append(si);

| oadi ngScr = new Forn("Pl ease Wit");

i stScr

exitC =

| oadi ngScr . set ConmandLi st ener (this);
progressG = new Gauge("Contacti ng Network...",

fal se,

Gauge. | NDEFI NI TE,

Gauge. CONTI NUOUS_RUNNI NG) ;
progressG set Layout (1t em LAYOUT_NEW.| NE_BEFORE) ;
| oadi ngScr . append( pr ogressQ ;
= new Li st (" Enpl oyee Database", Choice.lMPLICIT);
i stScr.set ConmandLi stener(this);
new Comand("Exit", Command. EXIT, 1);
settingsC = new Conmand("Settings", Conmand. SCREEN, 1);
backC = new Comrand(" Back", Command. BACK, 1);
appl yC = new Command( " Appl y", Commrand. SCREEN, 1);
addC = new Conmand("Add", Command. SCREEN, 2);
renoveC = new Command(" Renove", Command. SCREEN, 3);
pronot eC = new Conmand(" Pronote", Conmmand. SCREEN, 4);
denot eC = new Comuand("Denot e", Command. SCREEN, 5);
goC = new Comand(" Go", Command. SCREEN, 2);
about C = new Comand( " About", Commrand. SCREEN, 1);

/1 init the enpList
enpList = null;
/'l create stub instance
stub = new EmployeeDBPort_Stub();
settings = | oadSettings();
bool ean | oadSettings() {
try {
RecordStore rs = RecordStore. openRecor dSt ore( " SETTI NGS",
fal se);
st dEndpoi nt . set String(new String(rs. getRecord(1)));
rs.cl oseRecordStore();
return setSettings();
} catch (RecordStoreException rse) {
rse.printStackTrace();
}
return fal se;
}

Appendix B EDBDM dl et 2. j ava Sample File
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boolean setSettings() {

stub._setProperty(
javax.xml.rpc.Stub.ENDPOINT_ADDRESS_PROPERTY,
stdEndpoint.getString());

/1 NOTE: may possibly due sone validation checking

/1 of the values. If we return false, the 'settings’
// screen will remain
settings = true;

return settings;

}

voi d saveSettings() {

try {
RecordStore rs = RecordStore. openRecor dSt ore( " SETTI NGS",

true);

byte b[] = stdEndpoint.getString().getBytes();

if (rs.getNextRecordlD() > 1) {
rs.setRecord(1, b, 0, b.length);

} else {
rs.addRecord(b, 0, b.length);

}

rs.cl oseRecordStore();

} catch (RecordStoreException rse) {
rse.printStackTrace();

}
}

voi d showErrorScreen(String text) {

cl ear Commands(error Scr);

errorScr.setString(text);

error Scr. addCommrand( backC) ;
di spl ay. set Current (errorScr);

}

voi d showHomeScreen() {

cl ear Commands( honeScr) ;
homeScr . addCommand(exi t C) ;
if (settings) {
homeScr . addComand( goC) ;

}
homeScr . addComuand(setti ngsC);
honmeScr . addCommand( about C) ;

di spl ay. set Current (homeScr) ;

}

voi d showSettingsScreen() {
settingsScr.setTitle("Settings");
cl ear Commands(settingsScr);
settingsScr.addCommand( backC) ;
settingsScr.addConmand(appl yO) ;

di spl ay. setCurrent (settingsScr);

}

JAX-RPC Developers Tutorial « October 2003



voi d showli st Screen() {
cl ear Commands( | i st Scr) ;
l'i st Scr. addCommand( backC) ;
i stScr.addCommand(denot eC);
i st Scr.addCommand(addC) ;
i stScr.addConmand(renoveC);
i st Scr. addConmmand( pr onot eC) ;
di spl ay.setCurrent (listScr);

}
voi d showAbout Scr () {
cl ear Commands(about Scr) ;
about Scr . addConmand( backC) ;
di spl ay. set Current (about Scr) ;
}
voi d showAddScr () {
cl ear Commands(addScr) ;
addScr . addConmand( backC) ;
addScr . addComuand(addC) ;
di spl ay. set Current (addScr) ;

}
voi d showConfirnScr(int node) {
cl ear Commands(confi rnfscr) ;
confirnscr.deleteAl ();
confirntcr. addComand( backC) ;
int s = listScr.getSel ectedl ndex();
Stringltemsi = null;
switch (node) {
/1 Renmpbve Enpl oyee
case O:
si = new Stringlten(
"Are you sure you want to renove the Enpl oyee:\n",
"\n" + listScr.getString(s));
confirnScr. append(si);
confirnScr. addComuand(renoveC);
br eak;
/1 Pronote Enpl oyee
case 1:
si = new Stringlten
"Are you sure you want to pronote the Enpl oyee:\n",
"\n" + listScr.getString(s));
confirntScr. append(si);
confirncr. addComand( pr onot eC) ;
br eak;
/1 Demote Enpl oyee
case 2:
si = new Stringltemn
"Are you sure you want to denote the Enpl oyee:\n",
"\n" + listScr.getString(s));
confirnScr. append(si);
confirncr. addConmand( denot eC) ;
br eak;
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di spl ay. set Current (confirnsScr);
}

voi d cl ear Commands(Di spl ayabl e d) {
d. renoveConmand(exi t C);

. renoveComuand(settingsC);

. removeCommand( backC) ;

. removeCommrand( appl yO) ;

. renoveCommand( addC) ;

. renmoveConmand(r enmoveC) ;

. renmoveConmand( pr onot eC) ;

. renoveConmmand( denot eC) ;

. renoveComand( goC) ;

. removeComrand( about C) ;

0O 00000000

}
voi d addEnp() {

/1 Special case - Don’t allow nore than one network
/1 operation
if (network !'= null) {

return;

di spl ay. set Current (| oadi ngScr) ;
appState = 0;
network = new Thread(this);
network.start();
}
void renoveEmp() {
/1 Special case - Don’t allow nore than one network
/1 operation
if (network !'= null) {
return;
}
di spl ay. set Current (| oadi ngScr) ;
appState = 1;
network = new Thread(this);
network. start();
}
voi d pronot eEmp() {
/1l Special case - Don’t allow nore than one network
/1 operation
if (network !'= null) {
return;
}
di spl ay. set Current (| oadi ngScr) ;
appState = 2;
network = new Thread(this);
network.start();
}
voi d denot eEnp() {
/1 Special case - Don’t allow nore than one network
/1 operation
if (network !'= null) {
return;
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di spl ay. set Current (| oadi ngScr) ;
appState = 3;
network = new Thread(this);
network.start();
}
/1 This method MJUST only be called fromthe 'network’ thread
voi d | oadEmps() {
if (resetDB) ({
/1 Make call to reset the database
try {
stub.reset (true);
} catch (Throwable t) {
showEr r or Screen(t. get Message());
reset DB = fal se;
return;

}

reset DB = fal se;

listScr.deleteAll();
if (enmpList !'= null) {
enpLi st.renoveAl | El enents();
}
Enpl oyeeType enps[] = null;
try {
enps = stub. get Enpl oyees(nul | List);
enpLi st = new Vector (enps.|length);
for (int i =0; i < enps.length; i++) {
enpLi st . addEl enent ((Obj ect) enps[i]);

} catch (Throwable t) {
showEr r or Screen(t. get Message());
return;

}
if (enps == null) {
return;

/1 Loop through the array, adding a new elenent to
/1 listScr for each Enployee, in the form
/1 "Enmpl D - Last Nane, FirstNane"
StringBuffer buf = new StringBuffer();
Enpl oyeeType enp;
for (Enunmeration e = enplLi st. el ements() ; e.hashoreEl ement s()
) A
enp = (Enpl oyeeType)e. next El enent () ;
buf . set Lengt h(0);
if (enp.getEnplD() < 10) {
buf . append("0");

}
buf . append( enp. get Enpl D() ) ;
buf . append(" - ");

buf . append( enp. get EnmpNane() . get Fi rst Nane());
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buf . append(" ");
buf . append( enp. get EnpNane() . get Last Narme() ) ;
i stScr.append(buf.toString(), null);
}
/1 1f we want, we could nmake calls to deternine if an
/1 enpl oyee was a Manager, and represent that in the List
/1 by a bold font, or extra field, or what not
showLi st Screen() ;

}
public void startApp() {
showHomeScr een() ;

public void pauseApp() {
}

public void destroyApp(bool ean unconditional) {
saveSettings();
}
public void comrandActi on(Comrand c, Displayable s) {
if (c == exitQ {
noti fyDestroyed();
return;
}
if (c == settingsC {
showSet ti ngsScreen();
return;

}
if (c == backC) {

if (s == settingsScr || s == about Scr
|| s ==1listScr || s == |oadingScr
|| s == errorScr)

{
resetDB = true;
showHomeScr een() ;

}

else if (s == confirnScr || s == addScr) {
showLi st Screen() ;

}

return;

}
if (c == applyQ {
saveSettings();
if (setSettings()) {
showHomeScr een() ;
} else {
settingsScr.setTitle("Settings: Retry");
}

return;

}
if (c == addC) {
if (s ==listScr) {
showAddScr () ;
}
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else if (s == addScr) {
addEnp() ;

return;
}
if (¢ == removeQ) {
if (s ==listScr) {
showConf i r nScr (0) ;

else if (s == confirnScr) {
renoveEnp();

}

return;

}
if (c == pronpteC) {

if (s ==listScr) {
showConfirntcr(1);

}

else if (s == confirncr) {
pr onot eEnp() ;

}

return;

if (¢ == dempteC) {
if (s ==listScr) {
showConf i rnScr (2);

else if (s == confirnScr) {
denot eEnp() ;

}

return;

}

if (c == goQ {
/1 Special case - Don’t allow nore than one network
/1 operation
if (network !'= null) {

return;

}

di spl ay. set Current (| oadi ngScr);
appState = -1;

network = new Thread(this);
network.start();
return;

}
if (c == aboutQ) {
showAbout Scr () ;
return;
}
}

/1l Contact the server and retrieve the |list of enployees,
/1 update the listScr, and show it when done
public void run() {
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try {
intsl =-1;
boolean result = false;
EmployeeType emp = null;
switch (appState) {
case 0:
// Add Employee
String fName = firstName.getString();
String IName = lastName.getString();
try {
int empid = stub.addEmployee(fName, IName);
NameType name = new NameType();
name.setFirstName(fName);
name.setLastName(IName);
emp = new EmployeeType();
emp.setEmplD(empid);
emp.setEmpName(name);
empList.addElement((Object)emp);
} catch (java.rmi.RemoteException re) {
re.printStackTrace();
}
break;
case 1:
/I Remove Employee
sl = listScr.getSelectedIndex();
emp = (EmployeeType)empList.elementAt(sl);
try {
result = stub.removeEmployee(emp.getEmpID());
if (result)
empList.removeElementAt(sl);
} catch (java.rmi.RemoteException re) {
re.printStackTrace();
}
break;
case 2:
/l Promote Employee
sl = listScr.getSelectedIndex();
emp = (EmployeeType)empList.elementAt(sl);
try {
result = stub.promoteEmployee(emp.getEmplID());
} catch (java.rmi.RemoteException re) {
re.printStackTrace();
}
break;
case 3:
/I Demote Employee
sl = listScr.getSelectedIndex();
emp = (EmployeeType)empList.elementAt(sl);
try {
result = stub.demoteEmployee(emp.getEmpID());
} catch (java.rmi.RemoteException re) {
re.printStackTrace();
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break;
}

appState = -1,
loadEmps();
network = null;
return;

} catch (Throwable t) {
System.err.printin("here");
t.printStackTrace();
network = null;
showErrorScreen(t.getMessage());
return;
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