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Chapter 1: Taking the BlazeDS Test Drive

To learn more about how BlazeDS works and what it can do, you can take the BlazeDS Test Drive. The Test Drive 
includes some sample applications that demonstrate basic capabilities and best practices for developing applications 
with BlazeDS. 

Topics

Getting started with the Test Drive. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Getting started with the Test Drive
Before you begin the BlazeDS Test Drive, you should be familiar with the Adobe Flex programming environment 
and how to use Flex to build rich Internet applications. For more information, see the Flex Help Resource Center.
You must install BlazeDS to access the Test Drive.
After you start the Integrated BlazeDS server, open a browser and go to http://<hostname>:<port_num>/blazeds. A 
link to the Test Drive appears at the top of the page. The Test Drive includes several sample applications: a catalog 
with mobile phone product information (one with text only, and the other with images), and a chat client. 

Sample 1: Accessing data using an HTTP service

You can use the HTTPService component to send and receive HTTP requests by using HTTP GET or POST. The 
HTTPService component consumes different types of responses, but typically you use it to consume XML. HTTPS-
ervice calls are asynchronous. You also use the component with any kind of server-side technology, such as JSP, 
Servlet, ASP, Ruby on Rails, and PHP. 
In the sample, when you click the Get Data button, the data grid is populated with XML data returned by a JSP file. 
It shows built-in data grid capabilities such as sortable and movable columns. You can click the column head to sort 
data in ascending or descending order. Drag a column head to move a column of data to another location in the grid. 
You can also increase or decrease the width of the columns from the header row. 

Sample 2: Accessing data using a web service

With the WebService component, you can invoke SOAP-based web services deployed on your application server or 
the Internet. WebService component calls are also asynchronous.
The sample also uses data grid column definitions. When you click the Get Data button, the grid is populated with 
data returned by a web service.

Sample 3: Accessing data using Java RPC

Like HTTPService and WebService components, Java RPC calls are also asynchronous. With the RemoteObject 
component, you can directly invoke methods of Java objects deployed in your application server, and consume the 
return value. The return values can be a primitive data type, an object, a collection of objects, or an object graph.
In the sample, when you click the Get Data button, the grid is populated with data returned by the getProducts() 
method of the ProductService Java class. 
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Sample 4: Flex Programming Model 101

Like in any other object-oriented programming language, a Flex application is made of a collection of classes. Using 
Flex, you can create classes using MXML or ActionScript. You typically create view classes in MXML, and Model and 
Controller classes in ActionScript. After you define a class, you can use it programmatically or declaratively (as a tag 
in MXML) without the need for an additional descriptor file. Public properties are automatically available as tag 
attributes. 
In this sample, basic Flex capabilities are displayed. When you click an image in the Catalog panel on the left side of 
the page, more information appears in the Product Details panel on the right. 

Sample 5: Updating data

In this sample, you can update data from one panel of data and see the changes quickly displayed in another panel. 
The panel on the left shows a data grid with sortable, movable columns. When you click on a row in the Catalog panel 
on the left, detailed information about that item appears in Details panel on the right. In the Details panel you can 
modify data in any field, click Update, and the change is passed from the client side to the server side. 

Sample 6: Publish-subscribe messaging (data push use case)

Flex supports publish-subscribe messaging through the BlazeDS Message Service. The Message Service manages a 
set of destinations that Flex clients can publish and subscribe to. Flex provides two components, Producer and 
Consumer, that you use to publish and subscribe to a destination, respectively. 
In the example, a Java component publishes simulated real-time values to a message queue. The Flex client 
subscribes to that queue and displays the values in real time. Click the Subscribe To 'Feed' destination button. Pushed 
values appear in the text field. Click the Unsubscribe To 'Feed' destination button to stop the feed.

Sample 7: Publish-subscribe messaging (collaboration use case)

The sample builds on the concepts and APIs introduced in sample 6. The messaging and real-time infrastructure 
available in Flex lets you build collaboration and data push applications to in a scalable and reliable manner while 
preserving the lightweight web deployment model.
Open the sample application in two different browser windows. Enter a message in the Send box at the lower edge 
of the page, and click the Send button. The message appears in the Chat windows in both clients.
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Chapter 2: Understanding BlazeDS

Adobe® BlazeDS provides powerful capabilities for using external data in an Adobe® Flex™ application. BlazeDS runs 
on standard J2EE platforms and servlet containers.

Topics

About BlazeDS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
About RPC services  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
About messaging. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

About BlazeDS
BlazeDS provides a comprehensive set of data-enabling capabilities, which are deployed in a Java web application. 
BlazeDS also provides a messaging infrastructure for building data-rich Flex applications. This infrastructure 
underlies the BlazeDS capabilities that are designed for moving data to and from applications: RPC services and the 
Message Service. 
The following table describes the types of services provided in BlazeDS:

About RPC services
The RPC services are designed for applications in which a call and response model is a good choice for accessing 
external data. These services let you make asynchronous requests to remote services that process the requests, and 
then return data directly to your Flex application. 
A client-side RPC component, which you can create in MXML or ActionScript, calls a remote service, and then 
stores response data from the service in an ActionScript object from which you can easily obtain the data. The imple-
mentation of an RPC service can be an HTTP URL, which uses HTTP POST or GET; a SOAP-compliant web service; 
or a Java object in a Java web application. The client-side RPC components are the HTTPService, WebService, and 
RemoteObject components.

Services Description

RPC services Provides a call and response model for accessing external data. Lets you create applications that make asynchro-
nous requests to remote services that process the requests, and then return data to your Flex application. For more 
information, see “About RPC services” on page 4.

Message Service Provides messaging services for collaborative and real-time applications. Lets you create applications that can send 
messages to and receive messages from other applications, including Flex applications and Java Message Service 
(JMS) applications.

For more information, see “About messaging” on page 6.
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The following diagram provides a simplified view of how RPC components interact with RPC services: 

Using RPC components with BlazeDS
You use BlazeDS with RPC components when you provide enterprise functionality, such as proxying of service 
traffic from different domains, client authentication, whitelists of permitted RPC service URLs, server-side logging, 
localization support, and centralized management of RPC services. BlazeDS lets you use RemoteObject components 
to access remote Java objects without configuring them as SOAP-compliant web services; using Flex SDK without 
BlazeDS or ColdFusion does not provide this functionality. When you use BlazeDS, instead of contacting services 
directly, RPC components contact destinations. Destinations are manageable service endpoints that you manage 
through a server-side XML-based configuration file.
You can use Flex SDK without BlazeDS to create nonenterprise applications that call HTTP services or web services 
directly, without going through a server-side proxy service. You cannot use RemoteObject components without 
BlazeDS or ColdFusion.
By default, Adobe Flash Player blocks access to any host that is not exactly equal to the one used to load an appli-
cation. Therefore, if you do not use BlazeDS to proxy requests, an RPC service must either be on the server hosting 
your application, or the remote server that hosts the RPC service must define a crossdomain.xml file. A cross-
domain.xml file is an XML file that provides a way for a server to indicate that its data and documents are available 
to SWF files served from certain domains, or from all domains. The crossdomain.xml file must be in the web root 
of the server that the Flex application is contacting.
For more information, see “Understanding RPC Components” on page 24.

Client tier 

HTTPService component - Send and receive data using HTTP GET or POST 
WebService component - Interact with web services using SOAP over HTTP 
RemoteObject component  - Invoke methods on remote Java objects     

User interface 

Data format: AMF, SOAP, or HTTP

RPC service implementations: Java object, web service, other

Resource tier 

Server tier 

Request Result 
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About messaging
The messaging capability in BlazeDS is built on the same underlying messaging infrastructure as the RPC services. 
By using messaging components, you create collaborative and real-time messaging applications. These components 
provide a client-side API for passing text and objects to and from messaging clients, and server-side configuration 
of message destinations. 
You can create messaging components in MXML or ActionScript that connect to server-side message destinations, 
send messages to those destinations, and receive messages from other messaging clients. Components that send 
messages are called producers, and those that receive messages are called consumers. Messages are sent over transport 
channels, which use specific transport protocols, such as the Action Message Format (AMF).
Messaging clients can be Flex applications or other types of applications, such as Java Message Service (JMS) appli-
cations. JMS is a Java API that lets applications create, send, receive, and read messages. JMS applications can publish 
and subscribe to the same message destinations as Flex applications. However, you can create a wide variety of 
messaging applications using just BlazeDS messaging.
For more information, see “BlazeDS Message Service” on page 93.
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Chapter 3: The Messaging Framework

Adobe BlazeDS uses a common messaging framework for all types of data services, including the Message Service, 
Proxy Service, and Remoting Service. Some aspects of this messaging framework apply to all types of data services.

Topics

About the messaging framework  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
Non-streaming channels  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
Including real-time streaming channels  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
Securing HTTP-based endpoints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
Working with session data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
Custom error handling. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

About the messaging framework
The BlazeDS messaging framework sends messages back and forth between server-side data services and clients. A 
publish-subscribe messaging pattern is at the heart of BlazeDS. A client-side message producer creates a message and 
sends it to a logical destination on the server. A client-side message consumer subscribes to the destination and 
listens for messages that are sent to it.

Message agents
Message producers and consumers, collectively called message agents, exchange messages through a common desti-
nation. The messaging framework composes a message on the client when an operation is performed. For example, 
a text message is published to a Message Service destination or a remote method is invoked on an RPC service is 
modified.
The messaging framework uses a producer to send the message to the appropriate destination. In the case of the 
Message Service, application code creates and controls producers in application code. In the cases of the RPC 
services, the messaging framework internally creates producers and composes and sends messages.
To successfully handle a given message that a producer creates, the messaging framework must understand the 
structure of the message. The destination must be able to correlate messages and, in some cases, persist messages so 
that they can be reliably routed to consumers. Any time a message is sent, it must be acknowledged for the client to 
know that it was properly received. The remote service sends an AcknowledgeMessage to the client to satisfy this 
requirement. The client also dispatches an event for application code when these acknowledgments occur. 

Channels and endpoints
To send messages across the network, the client and server use channels that encapsulate message formats, network 
protocols, and network behaviors and decouple them from services, destinations, and application code. A channel 
formats and translates messages into a network-specific form and delivers it to an endpoint on the server. The desti-
nation and channel information is available to the client as a result of compile-time or runtime access to configu-
ration settings that the server uses to manage services at runtime.
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A server-side channel endpoint unmarshals messages in a protocol-specific manner and then passes the messages in 
generic Java form to the message broker, which determines where messages should be sent and routes them to the 
appropriate service.
To accommodate different types of applications, BlazeDS has channels for RPC-style messaging, simple polling, near 
real-time messaging, and real-time messaging. You can use standard AMF and HTTP channels for RPC services, 
polling AMF or HTTP channels for near real-time messaging, and streaming AMF and HTTP channels for real-time 
messaging (data pushed from the server). For more information about channels, see “Channel types” on page 8.

Message broker
The message broker performs authorization checks and routes messages to the appropriate service based on its 
message type. The first service found that can process the message receives it, locates the destination the message 
targets, and potentially uses a service adapter if the destination requires one for back-end access. Depending on the 
the message type, the service and its adapters might perform logic based on the incoming message, such as invoking 
operations in the case of an RPC service, or managing subscriptions in the case of an adapter-less Message Service 
destination. 
A service or service adapter can request that a message be sent to other connected clients, causing the message to 
flow back into the message broker and out of the appropriate endpoints to other connected clients. This is a true push 
operation if the channel is capable of real-time push, or it may be a polling operation if the channel relies upon a 
protocol that does not support real-time messaging. It could be a mix of the approaches, with some consumers 
polling and some accessing the data in real time, depending on how the destination's channels are configured. The 
service and destinations are decoupled from the actual network operation and protocol-specific message formats, as 
is the application code. The messaging framework sends special command messages along the same path. This type 
of message represents infrastructure operations, such as the act of subscribing, rather than the publishing of appli-
cation message data.

Channel types
BlazeDS includes several types of channels. There are standard (unsecured) and secure Action Message Format 
(AMF) channels, and HTTP channels. There are AMF and HTTP channels for simple non-polling request-response 
patterns and for client polling patterns to simulate real-time messaging. The streaming AMF and HTTP channels 
are exclusively true data streaming for real-time messaging (data pushed from the server). If you require data 
security, use one of the secure channels. 
The AMF channels enable binary representations of ActionScript object graphs in the body of an HTTP (or SSL-
wrapped HTTPS) POST message. Because AMF is binary, AMF-based channels provide significant performance 
and band width advantages over standard HTTP channels, which send non-binary XML and text in the body on an 
HTTP POST message. 
You can use any channel with any service destination, although some combinations make more sense than others. 
However, if a non-polling channel is configured for a publish-subscribe Message Service destination, only the desti-
nation's producers use that channel, and the framework searches for a different channel configured in the destination 
to provide messages to consumers. It doesn’t make sense for a consumer to use a non-polling non-real-time channel, 
because it would never be able to receive its messages without a server push or a periodic client poll.
You create channel definitions in the services-config.xml file or at run time. The endpoint URL of each channel 
definition must be unique. For information about creating channels at run time, see “Run-Time Configuration” on 
page 167.
For real-time messaging or to approximate real-time messaging, you can choose true streaming channels, long 
polling channels, or standard polling channels. Each of these channels types uses a different network traffic pattern.
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Note: LiveCycle Data Services ES now includes an NIO-based HTTP server, which provides asynchronous, non-blocking 
NIO-based AMF and HTTP endpoints that support highly scalable long-polling and streaming client HTTP connec-
tions. This server provides functionality similar to that of the RTMP server that you use with RTMP-based endpoints, 
but for standard HTTP-based endpoints. For more information, see “Using NIO AMF and NIO HTTP Endpoints” on 
page 35.
The following illustration shows the network traffic pattern for standard polling and long polling channels. In the 
standard polling scenario, the client constantly polls the server for new messages even when no messages are yet 
available. In contrast, in the long polling scenario the poll response thread waits for messages to be available and then 
returns the messages to the client.

Polling and Long Polling 

Consumer

ServerPoll

Acknowledge

Poll

Message(s)

Poll

Acknowledge

Ping

AcknowledgePolling

Consumer

Server

Ping

Acknowledge

Long-polling

Poll
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The following illustration shows the network traffic pattern for the streaming AMF and HTTP channels. In this 
scenario, an HTTP connection thread is established between the FlexClient object on the client and the streaming 
endpoint on the server. Messages are streamed over this open connection. When all of the producers and consumers 
using the streaming channel are disconnected, the HTTP connection thread is closed.

Channel configuration
You can configure message channels in the services-config.xml file or at run time; for more information on run time 
configuration, see “Run-Time Configuration” on page 167. The following example shows an AMF channel 
definition in the services-config.xml file. The channel configuration is preceded by a destination that references it.
...

<destination id="MyTopic">
...

<channels>
<channel ref="samples-amf"/>

</channels>
...

</destination>
...

<channel-definition id="samples-amf"
type="mx.messaging.channels.AMFChannel">
<endpoint url="/myapp/messagebroker/amf" port="8100"

type="flex.messaging.endpoints.AmfEndpoint"/>
</channel-definition>

</channels>
...

HTTP Streaming

FlexClient

-Consumer
-Producer

Server

Send a message

Acknowledge

Ping

Acknowledge

Streaming endpoint handles the HTTP request by
assigning a thread to the request.
 

URLStream.load(”http://...amfstreaming?command=open&version=1

HTTP connection between FlexClient and Streaming Endpoint for
push messages.

Regular RPC traffic  like Producer sending messages still goes through 
the standard channel.

When all the MessageAgents using the streaming channel are
disconnected, client sends a close request to terminate the streaming
connection.

URLStream.load(“http://...amfstreaming?command=close&version=1 Streaming endpoint handles the HTTP request by
releasing the thread. 

Message streamed over the already established HTTP connection.
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By default, endpoints that use the AMF protocol use an optimization mechanism that reduces the size of messages 
transported across the network between clients and server-based messaging endpoints. If necessary, you can disable 
this optimization by settting the channel definition’s enable-small-messages serialization property to false, as 
the following example shows:
<channel-definition ... >
    <endpoint ... />
    <properties>
        <serialization>
            <enable-small-messages>false</enable-small-messages>
        </serialization>
    </properties>
</channel-definition>

You can also assign channels on the client at run time by creating a ChannelSet object that contains one or more 
Channel objects, and assigning the ChannelSet to a service component, as the following MXML example shows:
...
<RemoteObject id="ro" destination="Dest">

<mx:ChannelSet>
<mx:channels>

<mx:AMFChannel uri="http://myserver:2000/myapp/messagebroker/amf"/>
</mx:channels>

</mx:ChannelSet>
</RemoteObject>
...

The following example shows ActionScript code creating a ChannelSet object:
...
// Create a ChannelSet.
var cs:ChannelSet = new ChannelSet();
// Create a Channel.
var customChannel:Channel = new AMFChannel("my-polling-amf", endpointUrl);
// Add the Channel to the ChannelSet.
cs.addChannel(customChannel);
// Assign the ChannelSet to a RemoteObject instance.
myRemoteObject.channelSet = cs; 
...

When you configure channels at run time, you can dynamically control the endpoint URL. You can add any number 
of Channel objects to a ChannelSet; the ChannelSet object searches through the set to find a channel to which it can 
connect. It is a best practice to specify an id property that the destination recognizes, but you can pass null to skip 
id property checking.
In addition to the searching behavior provided by the ChannelSet class, the Channel class defines a failoverURIs 
property. This property lets you configure a Channel object in ActionScript that causes failover across this array of 
endpoint URLs when it tries to connect to its destination. The connection process involves searching for the first 
channel and trying to connect to it. If this fails, and the channel defines failover URIs, each is attempted before the 
channel gives up and the ChannelSet object searches for the next available channel. If no channel in the set can 
connect, any pending unsent messages generate faults on the client.
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Non-streaming channels
You generally use non-streaming message channels without client polling for RPC service destinations, which 
require simple call and response messaging. When working with a Message Service destination, you can use these 
channels with standard client polling to constantly poll for new messages from the server, or with long client polling 
to provide near real-time messaging when using a true streaming channel is not an option in your network 
environment.

Non-streaming AMF channels
You use AMF-based channels to send AMF-encoded messages to the AMF endpoint, which supports AMF requests 
and responses sent over HTTP. You can use the AMF channel, the polling AMF channel, or the secure AMF channel.
You can configure these channels for near–real-time messaging by setting specific endpoint properties; for more 
information, see “Near-real-time messaging on HTTP and AMF channels” on page 13.

AMF channel

The following example shows a non-polling AMF channel definition:
<channel-definition id="samples-amf"

type="mx.messaging.channels.AMFChannel">
<endpoint url="http://{server.name}:8100/myapp/messagebroker/amf"

type="flex.messaging.endpoints.AmfEndpoint"/>
</channel-definition>

Secure AMF channel

The secure AMF channel is similar to the AMF channel, but uses HTTPS instead of HTTP. It uses a different 
endpoint and class than the AMF channel. The following example shows a secure AMF channel definition:
<channel-definition id="my-secure-amf"

class="mx.messaging.channels.SecureAMFChannel">
<endpoint url="https://{server.name}:9100/dev/messagebroker/

amfsecure" class="flex.messaging.endpoints.SecureAMFEndpoint"/>
</channel-definition>

Polling AMF channel

You can use an AMF polling channel to repeatedly poll the AMF endpoint to create client-pull message consumers. 
The interval at which the polling occurs is configurable on the channel. You can also manually poll by calling the 
polling() method of a channel for which polling is enabled; for example, you might want set the polling interval 
to a high number so that the channel does not automatically poll, and call the polling() method to poll manually 
based on an event, such as a button click. 
When you use the polling AMF channel for publish-subscribe messaging, you set the polling property to true in the 
channel definition. You can also configure the polling interval in the channel definition. The following example 
shows an AMF polling channel definition with polling enabled:
<channel-definition id="samples-polling-amf"

type="mx.messaging.channels.AMFChannel">
<endpoint url="http://{server.name}:8100/dev/messagebroker/amfpolling"

type="flex.messaging.endpoints.AmfEndpoint"/>
<properties>

<polling-enabled>true</polling-enabled>
<polling-interval-seconds>8</polling-interval-seconds>

</properties>
</channel-definition>
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Non-streaming HTTP channels
You use the HTTP and secure HTTP channels to connect to the HTTP endpoint, which supports HTTP requests 
and responses. These channels use a text-based (XML) message format.
You can configure these channels for near–real-time messaging by setting specific endpoint properties; for more 
information, see “Near-real-time messaging on HTTP and AMF channels” on page 13.

HTTP channel

The following example shows a non-polling HTTP channel definition:
<channel-definition id="my-http"

class="mx.messaging.channels.HTTPChannel">
<endpoint url="http://{server.name}:8100/dev/messagebroker/http"

class="flex.messaging.endpoints.HTTPEndpoint"/>
</channel-definition>

You should not use types that implement the IExternalizable interface (used for custom serialization) with the HTTP 
channel if precise by-reference serialization is required; when you do this, references between recurring objects are 
lost and appear to be cloned at the endpoint. For more information about the IExternalizable interface, see “Serial-
izing Data” on page 70.
You can specify a URL in the redirectURL property in the properties section of a channel definition when using 
HTTP-based channel endpoints. This is a legacy capability that lets you redirect a request to another URL if the 
MIME type of the request wasn't correct.

Secure HTTP channel

The secure HTTP channel is similar to the HTTP channel, but you use HTTPS instead of HTTP. Uses a different 
channel class than the HTTP channel.
The following example shows a secure HTTP channel definition:
<channel-definition id="my-secure-http" class="mx.messaging.channels.SecureHTTPChannel">

<endpoint url=
"https://{server.name}:9100/dev/messagebroker/

httpsecure"
class="flex.messaging.endpoints.SecureHTTPEndpoint"/>

</channel-definition>

Near-real-time messaging on HTTP and AMF channels
The HTTP channel uses XML over an HTTP connection. The AMF channel uses the AMF binary format over the 
HTTP protocol. Each of these channels supports simple polling mechanisms that can be used by clients to request 
messages from the server. You can use these channels to get pushed messages to the client when the other more 
efficient and real-time mechanisms are not suitable. The polling interval is configurable or polling can be controlled 
more flexibly from ActionScript code on the client. This mechanism uses the application server's normal HTTP 
request processing logic and works with typical J2EE deployment architectures. When you use the HTTP channel or 
AMF channel, the FlexSession maps directly to the underlying application server's HTTP session so the application 
server's session failover can be used to provide fault tolerant session storage. You typically should ensure your appli-
cation server is configured to use sticky sessions so one clients requests go to the same application server process 
instance.
You can establish near–real-time messaging for any channel that uses an HTTP or AMF endpoint by setting the 
polling-enabled, polling-interval-millis, and wait-interval-millis properties in a channel definition. 
This applies to the HTTP, AMF, and polling AMF channels, and the secure HTTP and secure AMF channels. 
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In the default configuration for a polling HTTP or AMF channel, the channel does not wait for messages on the 
server. When the poll request is received, it checks to see if there are any messages queued up for the polling client 
and if so, those messages are delivered in the response to the HTTP request. To achieve near–real-time messaging, 
set the following properties in the properties section of a channel definition in the services-config.xml file:
• polling-enabled property to true to enable polling.
• polling-interval-millis property to 0 (zero). This is the number of milliseconds between client poll 
request.
• wait-interval-millis property to -1. This is the number of milliseconds that the server thread responding 
to a client poll request waits for messages from that client.
• max-waiting-poll-requests property to a value that is at least 10 less than the number of application server 
request-handling threads. How you set or determine the maximum number of threads for your application server 
depends on application server that you use; for more information, see your application server documentation.
When you use these settings, the client polls once and because the wait-interval is set to -1, the server waits to 
respond if there are no messages available and responds as soon as it has messages for the client.
Using different settings for these properties results in different behavior. For example, setting the wait-interval-
millis property to 0 (zero) and setting the polling-interval-millis property to a non-zero positive value 
results in normal polling. Setting the wait-interval-millis property to a high value reduces the number of poll 
messages that the server needs to process, but you are limited by the number of threads on the server.
You configure a wait-interval-millis on the channel to indicates the amount of time the server thread should wait for 
pushed messages. If that interval is set to -1, it means to wait indefinitely - as long as the client can maintain that 
connection to the server. As soon as any messages are received for that client, we push them in the response to the 
request. The polling-interval-millis on the client then is used to determine when next to poll the server. If you set 
poll-interval-millis to 0 and wait-interval-millis to -1, you get real time behavior from this channel.
The following example shows an AMF channel definition configured for near–real-time messaging:
<channel-definition id="my-amf" class="mx.messaging.channels.AMFChannel">

<endpoint url="http://servername:8100/contextroot/messagebroker/amf"
class="flex.messaging.endpoints.AMFEndpoint"/>

<properties>
<polling-enabled>true</polling-enabled>
<polling-interval-millis>0</polling-interval-millis>
<!-- Optional. Default is 0. This parameter specifies the number

of milliseconds the server poll response thread will wait
for new messages to arrive when the server has no messages
for the client at the time of poll request handling. Zero means 
that server does not wait for new messages for the client
and returns an empty acknowledgment as usual. -1 means that 
server waits indefinitely until new messages arrive for the 
client before responding to the client poll request. -->
<wait-interval-millis>-1</wait-interval-millis>

<!-- Optional. Default is 0. This parameter specifies the maximum
number of server poll response threads that can be in wait
state. When this limit is reached, the subsequent poll requests
will be treated as having zero wait-interval-millis.-->

<max-waiting-poll-requests>0</max-waiting-poll-requests>
</properties>

</channel-definition>
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The caveat for using the poll-wait-interval with BlazeDS is the utilization of available application server threads. 
Because this channel ties up one application server's request handling thread for each waiting client connection, this 
mechanism can have an impact on server resources and performance. Modern JVMs can typically support a couple 
of hundred threads comfortably if given enough heap space. You should check the maximum thread stack size (often 
1 or 2M per thread) and make sure you have enough memory and heap space for the number of application server 
threads you configure.
To ensure Flex clients using channels with wait-interval-millis do not lock up your application server, BlazeDS 
requires that you set an additional configuration attribute specifying the maximum number of waiting connections 
that BlazeDS should manage. This is configured through the max-waiting-poll-requests property. This number must 
be set to a number smaller than the number of HTTP request threads your app server is configured to use. For 
example, you might configure the application server to have at most 200 threads and allow at most 170 waiting poll 
requests. This would ensure you have at least 30 application server threads to use for handling other HTTP requests. 
Your free application server threads should be large enough to maximize parallel opportunities for computation. 
Applications which are I/O heavy may need a large number of threads to ensure all I/O channels are utilized 
completely. Examples where you need application server threads include: # of threads simultaneously writing 
responses to clients behind slow network connections, # of threads used to execute database queries or updates, and 
# of threads needed to perform computation on behalf of user requests.
The other consideration for using wait-interval-millis is that BlazeDS must avoid monopolizing the available 
connections the browser will allocate for communicating with a server. The HTTP 1.1 spec mandates that browsers 
allocate at most 2 connections to the same server when the server supports HTTP 1.1. To avoid using more that one 
connection from a single browser BlazeDS allows only one waiting thread for a given app server session at a time. If 
a new polling request comes in over the same HTTP session as an existing waiting request, the waiting request 
returns and the new request starts waiting in its place.
If you have an application that has more than one player instance on the same page, beware that only one of those 
instances can have a real time HTTP channel connection open to the server at the same time.

Including real-time streaming channels
BlazeDS supports a variety of deployment options that offer real-time messaging from Flex clients to Java 2 Enter-
prise Edition (J2EE) servers. Although efficient real-time messaging is difficult when client and application server 
are both behind firewalls, BlazeDS attempts to maximize the real time experience while keeping load on the server 
resources manageable.
The following issues prevent a simple socket from being used to create a real-time connection between client and 
server in a typical deployment of a rich Internet application:
• The client's only access to the Internet is through a proxy server.
• The application server on which BlazeDS is installed can only be accessed from behind the web tier in the IT 
infrastructure.
 BlazeDS offers a few approaches for creating efficient real-time connections in these environments, but in the worse 
case, the server fall's back to simple polling. The main disadvantages of polling are increased overhead on both client 
and server machines and reduced response times for pushed messages.
One design goal for BlazeDS is to create an environment where J2EE code can be run in a channel-independent 
manner. Your backend server code can either be used in a traditional J2EE context or with protocols that offer 
scalable real time connectivity currently not available in the J2EE platform. For example, BlazeDS provides the 
FlexSession, which mirrors the functionality available with the HttpSession for the standard HTTP protocol that 
J2EE supports.
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You can configure clients using a list of channels that they can use to connect to the server. A client attempts to use 
the first channel in the list, and if that fails, it tries the next channels until it finds one it can connect to. You also could 
use this mechanism to provide redundant server infrastructures to provide high reliability.

Streaming AMF and HTTP channels
The streaming AMF and HTTP channels are HTTP-based streaming channels that the BlazeDS server can use to 
push updates to clients using a technique called HTTP streaming. These channels give you the option of using 
standard HTTP for real time messaging. This capability is supported for HTTP 1.1, but is not available for HTTP 1.0.
 Using HTTP-based streaming is similar to setting a long polling interval on a standard AMF or HTTP channel, but 
the connection is never closed even after the server pushes the data to the client. By keeping a dedicated connection 
for server updates open, network latency is greatly reduced because the client and the server do not continuously 
open and close the connection. See “Channel types” on page 8for illustrations of the network traffic patterns for long 
polling and HTTP-based streaming. Unlike polling channels, because streaming channels keep a constant 
connection open, they can be adversely affected by proxies and other code in the middle layer between the Flex client 
and BlazeDS server.
The following table describes the channel and endpoint configuration properties in the services-config for streaming 
AMF and HTTP channels. The table includes the default property values as well as considerations for specific 
environments and applications.

Property Description

idle-timeout-minutes Optional. Default value is 0. Specifies the number of minutes that a 
streaming channel is allowed to remain idle before it is closed. Setting idle-
timeout-minutes to 0 disables the timeout completely, but this is a poten-
tial security concern.

max-streaming-clients Optional. Default value is 10. Limits the number of FlexClient objects on 
the client-side using the endpoint. You should determine an appropriate 
value by considering the number of threads available on your application 
server because each streaming connection open between a FlexClient and 
the streaming endpoints uses a thread on the server. The value should be 
a number that is lower than the maximum number of threads available on 
the application server.

Note that this value is for the number of FlexClient objects, which can each 
contain one or more message agent (Producer or Consumer object).
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Streaming AMF and HTTP use the following standard and secure channel classes on the Flex client:
• StreamingAMFChannel
• StreamingHTTPChannel
• SecureStreamingAMFChannel
• SecureStreamingHTTPChannel
On the BlazeDS server, the following channel endpoints handle the requests for these channels:
• StreamingAMFEndpoint
• StreamingHTTPEndpoint
• SecureStreamingAMFEndpoint
• SecureStreamingHTTPEndpoint
The streaming channel endpoints are manageable using the StreamingAMFEndpointControl and StreamingHT-
TPEndpointControl MBean implementation classes, respectively. These MBeans use the following properties to 
record data. For more information about MBeans, see “Monitoring and managing services” on page 161.

Streaming AMF channel configuration

You configure the streaming AMF channel similarly to the other HTTP-based channels, but instead of polling-
related configuration options (polling-enabled, polling-interval, wait-interval, max-waiting-poll-requests), there are 
streaming-related configuration options.The following example shows a streaming AMF channel definition:

server-to-client-heartbeat-millis Optional. Default value is 5000. Number of milliseconds that the server 
waits before writing a single null byte to the streaming connection to 
make sure the client is still available. This is important to determine when 
a client is no longer available so that its associated thread on the server can 
be cleaned up. Note that this functionality keeps the session alive. A non-
positive value disables this functionality.

<user-agent-settings>
<user-agent match-on="MSIE" kickstart-bytes=
"2048" max-streaming-connections-per-session="1"/>
<user-agent match-on="Firefox" kickstart-bytes=
"2048" max-streaming-connections-per-session="1"/>
</user-agent-settings>

Optional. Default values are as shown. User agents are used to customize 
the streaming endpoint for specific web browsers. This is needed for 
following reasons:

• A certain number of bytes must written before the endpoint can reli-
ably use a streaming connection. This is specified by the kickstart-bytes 
attribute.

• There is a browser-specific limit to the number of connections per 
session. In Firefox, the limit is eight connections per session. In Internet 
Explorer, the limit is four connections per session. Therefore, BlazeDS 
must limit the number of streaming connections per session. 

By default, BlazeDS uses 1 as the value for max-streaming-connections-
per-session, but technically, it can support one less than the connections 
per session enforced by the browser. You can change the values for 
Internet Explorer and Firefox, and you can add other browser-specific 
limits by specifying a new user-agent element with a match-on value for a 
specific browser.

Property Description

MaxStreamingClients Maximum number of streaming clients the endpoint supports.

StreamingClientsCount Number of streaming client the endpoint currently has.

Property Description
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<channel-definition id="my-streaming-amf" 
class="mx.messaging.channels.StreamingAMFChannel">

<endpoint 
url="http://{server.name}:{server.port}/{context.root}/messagebroker/streamingamf" 
class="flex.messaging.endpoints.StreamingAMFEndpoint"/>

<properties>
<idle-timeout-minutes>0</idle-timeout-minutes>
<max-streaming-clients>10</max-streaming-clients>
<server-to-client-heartbeat-millis>5000</server-to-client-heartbeat-

millis>
<user-agent-settings>

<user-agent match-on="MSIE" kickstart-bytes="2048" max-streaming-
connections-per-session="1"/>

<user-agent match-on="Firefox" kickstart-bytes="2048" max-streaming-
connections-per-session="1"/>

</user-agent-settings>
</properties>

</channel-definition> 

Secure streaming AMF channel configuration

A secure streaming AMF channel is similar to a standard streaming AMF channel but uses different values in the 
channel-definition and endpoint elements as the following example shows:

<channel-definition id="my-secure-streaming-amf" 
class="mx.messaging.channels.SecureStreamingAMFChannel">

<endpoint 
url="http://{server.name}:{server.port}/{context.root}/messagebroker/streamingamfsecure" 
class="flex.messaging.endpoints.SecureStreamingAMFEndpoint"/>

<properties>
<idle-timeout-minutes>0</idle-timeout-minutes>
<max-streaming-clients>10</max-streaming-clients>
<server-to-client-heartbeat-millis>5000</server-to-client-heartbeat-

millis>
<user-agent-settings>

<user-agent match-on="MSIE" kickstart-bytes="2048" max-streaming-
connections-per-session="1"/>

<user-agent match-on="Firefox" kickstart-bytes="2048" max-streaming-
connections-per-session="1"/>

</user-agent-settings>
</properties>

</channel-definition>

Streaming HTTP channel configuration

You configure the streaming HTTP channel similarly to the other HTTP-based channels, but instead of polling-
related configuration options (polling-enabled, polling-interval, wait-interval, max-waiting-poll-requests), there are 
streaming-related configuration options. The following example shows a streaming HTTP channel definition:

<channel-definition id="my-streaming-http" 
class="mx.messaging.channels.StreamingHTTPChannel">

<endpoint 
url="http://{server.name}:{server.port}/{context.root}/messagebroker/streaminghttp" 
class="flex.messaging.endpoints.StreamingHTTPEndpoint"/>

<properties>
<idle-timeout-minutes>0</idle-timeout-minutes>
<max-streaming-clients>10</max-streaming-clients>
<server-to-client-heartbeat-millis>5000</server-to-client-heartbeat-

millis>
<user-agent-settings>

<user-agent match-on="MSIE" kickstart-bytes="2048" max-streaming-
connections-per-session="1"/>
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<user-agent match-on="Firefox" kickstart-bytes="2048" max-streaming-
connections-per-session="1"/>

</user-agent-settings>
</properties>

</channel-definition> 

Secure streaming HTTP channel configuration

A secure streaming HTTP channel is similar to a standard streaming HTTP channel but uses different values in the 
channel-definition and endpoint elements as the following example shows:

<channel-definition id="my-secure-streaming-http" 
class="mx.messaging.channels.SecureStreamingHTTPChannel">

<endpoint 
url="http://{server.name}:{server.port}/{context.root}/messagebroker/streaminghttpsecure" 
class="flex.messaging.endpoints.SecureStreamingHTTPEndpoint"/>

<properties>
<idle-timeout-minutes>0</idle-timeout-minutes>
<max-streaming-clients>10</max-streaming-clients>
<server-to-client-heartbeat-millis>5000</server-to-client-heartbeat-

millis>
<user-agent-settings>

<user-agent match-on="MSIE" kickstart-bytes="2048" max-streaming-
connections-per-session="1"/>

<user-agent match-on="Firefox" kickstart-bytes="2048" max-streaming-
connections-per-session="1"/>

</user-agent-settings>
</properties>

</channel-definition>

Securing HTTP-based endpoints
You can protect HTTP-based channel endpoints by using whitelists and blacklists that list specific firewall, router, or 
web server IP addresses. A whitelist contains client IP addresses that are permitted to access endpoints. A blacklist 
contains client IP addresses that are restricted from accessing endpoints.
The blacklist takes precedence over the whitelist in the event that the client IP address is a member of both the 
whitelist and blacklist.
The whitelist and blacklist elements can contain 0-N ip-address and/or ip-address-pattern elements. 
The ip-address element supports simple IP address matching, allowing individual bytes in the address to be desig-
nated as a wildcard by using an asterisk character (*).
The ip-address-pattern element supports regular expression pattern matching of IP addresses. This allows for 
powerful range-based IP address filtering. 
The following example shows a whitelist and a blacklist:
<whitelist>

<ip-address-pattern>237.*</ip-address-pattern>
<ip-address>10.132.64.63</ip-address>

</whitelist>

<blacklist>
<ip-address>10.60.147.*</ip-address>
<ip-address-pattern>10\\.132\\.17\\.5[0-9]{1,2}</ip-address-pattern>

</blacklist>
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Working with session data
 BlazeDS provides the following classes for working with session data. These classes are included in the public 
BlazeDS Javadoc documentation.
• flex.messaging.FlexContext
• flex.messaging.FlexSession
• flex.messaging.FlexSessionListener 
• flex.messaging.FlexSessionAttributeListener
• flex.messaging.FlexSessionBindingEvent
• flex.messaging.FlexSessionBindingListener
The FlexContext class is useful for getting access to the session and the HTTP pieces of the session, such as the HTTP 
servlet request and response. This lets you access HTTP data when you use a Flex application in the context of a 
larger web application where other classes, such as JSPs or Struts actions, might have stored information.
The FlexSession class provides access to an ID and also provides setAttribute and getAttribute functionality. 
This is useful for storing data on the server that doesn't have to go back to the client. However, FlexSession is not 
cluster-aware; if a client connects to a different server in the cluster, the client receives a new FlexSession. Nothing 
stored in the FlexSession attributes is persisted for clustering purposes. The FlexSessionListener class is useful for 
monitoring who is connected. You add a listener by using the static method to track new connections being made. 
You receive a reference to the session that was added. Each session can then report when it is destroyed to those same 
listeners. You use this for monitoring connections that close, and also to clean up resources.
The following example shows a Java class that calls FlexContext.getHttpRequest() to get an HTTPServletRe-
quest object and calls FlexContext.getFlexSession() to get a FlexSession object. By exposing this class as a 
remote object, you can make it accessible to a Flex client application; you place the compiled class in the 
WEB_INF/classes directory or your BlazeDS web application.
package myROPackage;

import flex.messaging.*;
import java.io.*;
import java.util.*;
import javax.servlet.*;
import javax.servlet.http.*;

public class SessionRO {

public HttpServletRequest request;
public FlexSession session;

public SessionRO() {
request = FlexContext.getHttpRequest();
session = FlexContext.getFlexSession();

}

public String getSessionId() throws Exception {
String s = new String();
s = (String) session.getId();
return s;

}
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public String getHeader(String h) throws Exception {
String s = new String();
s = (String) request.getHeader(h);
return h + "=" + s;

}
}

The following example shows a Remoting Service destination definition that exposes the SessionRO class as a remote 
object. You add this destination definition to your Remoting Service configuration file.
...
<destination id="myRODestination">

<properties>
<source>myROPackage.SessionRO</source>

</properties>
</destination>
...

The following examples shows an ActionScript snippet for calling the remote object from a Flex client application. 
You place this code inside a method declaration.
...

ro = new RemoteObject();
ro.destination = "myRODestination";
ro.getSessionId.addEventListener("result", getSessionIdResultHandler);
ro.getSessionId();

...

Custom error handling
For use cases where you return additional information to the client as part of a message exception, you can use the 
extendedData property of the flex.messaging.MessageException class. This property is a HashMap, and provides a 
flexible way to return additional data to the client when a failure occurs. The public BlazeDS Javadoc documentation 
includes documentation for the flex.messaging.MessageException class.
Note:  BlazeDS serialization provides bean serialization of any Throwable type. This gives you the option of throwing 
your own Throwable exceptions with getters for the properties that you send to the client.
The following example shows a Java test class that adds extra data to an exception:
package errorhandling;

import java.util.HashMap;
import java.util.Map;
import flex.messaging.MessageException;

public class TestException {
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public String generateMessageExceptionWithExtendedData(String extraData)
{ 

MessageException me = new MessageException("Testing extendedData.");
Map extendedData = new HashMap();

// The method that invokes this expects an "extraData" slot in // this map.
extendedData.put("extraData", extraData);
me.setExtendedData(extendedData);
me.setCode("999");
me.setDetails("Some custom details.");
throw me;
}

}

The following example shows an ActionScript method that generates an exception with extra data:
<?xml version="1.0"?>
<mx:Application 

xmlns:mx="http://www.adobe.com/2006/mxml" 
creationComplete="run()">

<mx:RemoteObject
destination="myDest"
id="myException"
fault="onServiceFault(event)"

/>
<mx:Script>
<![CDATA[

import mx.rpc.events.*;
import mx.messaging.messages.*;

public var mydata : String = "Extra data.";
public var actualData : String;

public function onServiceFault(event:FaultEvent):void {
var errorMessage:ErrorMessage = ErrorMessage(event.message);
if (errorMessage.extendedData != null)

actualData = ErrorMessage(event.message).extendedData.extraData;
// else a fault was generated that may not have originated in a server
// error or the server error did not contain additional information.  

        }

public function run_exception():void {
var call : Object =

myException.generateMessageExceptionWithExtendedData(mydata);
}

public function run():void {
run_exception();

}
]]>
</mx:Script>

</mx:Application>
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Chapter 4: Understanding RPC 
Components

Adobe® Flex™ remote procedure call (RPC) component are based on a service-oriented architecture (SOA). RPC 
components let you interact with server-side RPC services to provide data to your applications. 
You can access data through HTTP (HTTP services), SOAP (web services), or Java objects (remote object services). 
Another common name for an HTTP service is a REST-style web service. REST stands for Representational State 
Transfer and is an architectural style for distributed hypermedia systems. For more information about REST, see 
www.ics.uci.edu/~fielding/pubs/dissertation/rest_arch_style.htm.
In a typical Flex application, an RPC component sends data as input to one or more RPC services. When an RPC 
service executes, it returns its results data to the RPC component that made the request.

Topics

RPC components. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
Comparing the RPC capability to other technologies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

RPC components
You can use Flex RPC components in MXML or ActionScript to work with three types of RPC services: remote 
object services, web services, and HTTP services. When you use BlazeDS, you also contact destinations, which are 
RPC services that have corresponding server-side configurations that provide server-proxied access.

http://www.ics.uci.edu/~fielding/pubs/dissertation/rest_arch_style.htm
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The following diagram provides a simplified view of how RPC components interact with RPC services:

The following list describes some key considerations when you are creating an application that uses BlazeDS to call 
an RPC service:
1 What is the best type of service to use? For more information, see “RemoteObject components” on page 25, 
“WebService components” on page 26, and “HTTPService components” on page 26.
2 What is the best way to pass data to a service? For more information, see “Calling a service” on page 36.
3 How do you want to handle data results from a service? For more information, see “Handling service results” on 
page 45.
4 How can you debug your code that uses RPC components? For more information, see “Server-side service 
logging” on page 372.
5 What security measures can or should you implement? For more information, see “Securing destinations” on 
page 153.

RemoteObject components
RemoteObject components let you access the methods of server-side Java objects, without manually configuring the 
objects as web services. You can use RemoteObject components in MXML or ActionScript.
You can use RemoteObject components with a stand-alone BlazeDS web application or Macromedia® ColdFusion® 
MX 7.0.2 from Adobe. When using a BlazeDS web application, you configure the objects that you want to access as 
Remoting Service destinations in a BlazeDS configuration file or by using BlazeDS run-time configuration. For 
information on using RemoteObject components with ColdFusion, see the ColdFusion documentation.
You can use a RemoteObject component instead of a WebService component when objects are not already published 
as web services, web services are not used in your environment, or you would rather use Java objects than web 
services. You can use a RemoteObject component to connect to a local Java object that is in the BlazeDS or 
ColdFusion web application source path. 

Client tier 

HTTPService component - Send and receive data using HTTP GET or POST
WebService component - Interact with web services
RemoteObject component  - Interact with Java objects   

User interface 

RPC service implementations: Java object, web service, other

Resource tier 

Server tier 

Request Result 
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When you use a RemoteObject tag, data is passed between your application and the server-side object in the binary 
Action Message Format (AMF) format. 
For more information about using RemoteObject components, see “Creating RPC Clients” on page 30.

WebService components
WebService components let you access web services, which are software modules with methods, commonly referred 
to as operations; web service interfaces are defined by using XML. Web services provide a standards-compliant way 
for software modules that are running on a variety of platforms to interact with each other. For more information 
about web services, see the web services section of the World Wide Web Consortium's website at 
www.w3.org/2002/ws/.
Flex applications can interact with web services that define their interfaces in a Web Services Description Language 
(WSDL) document, which is available as a URL. WSDL is a standard format for describing the messages that a web 
service understands, the format of its responses to those messages, the protocols that the web service supports, and 
where to send messages.
Flex supports WSDL 1.1, which is described at www.w3.org/TR/wsdl. Flex supports both RPC-encoded and 
document-literal web services.
Flex applications support web service requests and results that are formatted as SOAP messages and are transported 
over HTTP. SOAP provides the definition of the XML-based format that you can use for exchanging structured and 
typed information between a web service client, such as a Flex application, and a web service. 
You can use a WebService component to connect to a SOAP-compliant web service when web services are an estab-
lished standard in your environment. WebService components are also useful for objects that are within an enter-
prise environment, but not necessarily available to the Flex web application's source path.
For more information about using WebService components, see “Creating RPC Clients” on page 30.

HTTPService components
HTTPService components let you send HTTP GET, POST, HEAD, OPTIONS, PUT, TRACE or DELETE requests, 
and include data from HTTP responses in a Flex application. Flex does not support mulitpart form POSTs. 
An HTTP service can be any HTTP URI that accepts HTTP requests and sends responses. Another common name 
for this type of service is a REST-style web service. REST stands for Representational State Transfer and is an archi-
tectural style for distributed hypermedia systems. For more information about REST, see 
www.ics.uci.edu/~fielding/pubs/dissertation/rest_arch_style.htm.
HTTPService components are a good option when you cannot expose the same functionality as a SOAP web service 
or a remote object service. For example, you can use HTTPService components to interact with JavaServer Pages 
(JSPs), servlets, and ASP pages that are not available as web services or Remoting Service destinations.
You can use an HTTPService component for CGI-like interaction in which you use HTTP GET, POST, HEAD, 
OPTIONS, PUT, TRACE, or DELETE to send a request to a specified URI. When you call the HTTPService object's 
send() method, it makes an HTTP request to the specified URI, and an HTTP response is returned. Optionally, you 
can pass arguments to the specified URI.

Example: An RPC component
The following example shows MXML code for a RemoteObject component that connects to a Remoting Service 
destination, sends a request to the data source in the click event of a Button control, and displays the result data in 
the text property of a TextArea control. The value in the curly braces ({ }) in the TextArea control is a binding 
expression that copies service results data into the text property of the TextArea control:

http://www.w3.org/TR/wsdl
http://www.ics.uci.edu/~fielding/pubs/dissertation/rest_arch_style.htm
http://www.w3.org/2002/ws/
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<?xml version="1.0"?>
<!-- fds\rpc\RPCIntroExample1.mxml --> 
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml">

    <!-- Connect to a service destination.--> 
    <mx:RemoteObject id="remoteService" destination="myRO"/>

    <!-- Provide input data for calling the service. --> 
    <mx:TextInput id="inputText"/>

    <!-- Call the web service, use the text in a TextInput control as input data.--> 
    <mx:Button click="remoteService.getData(inputText.text)"/>

    <!-- Display results data in the user interface. --> 
    <mx:TextArea text="{remoteService.getData.lastResult.prop1}"/>
</mx:Application>

The following example shows the corresponding Remoting Service destination that is defined in the remoting-
config.xml file on the server. The source value is a Java class that is in the web application classpath.
<destination id="census">

<properties>
<source>flex.samples.myRO</source>

</properties>
</destination>

For more information, see “Creating RPC Clients” on page 30.

Handling results of RPC operations
The Example: An RPC component topic shows how you can use data binding with the result of an asynchronous 
operation to display the result automatically when it is received from the server. This approach prevents you from 
having to write code to handle the result. Instead, when the remoteService.getData() operation updates its 
lastResult property, the TextArea component is notified through a PropertyChangeEvent. It then updates its 
display automatically. However, in some cases, you do need to handle asynchronous results. For these cases, note that 
calling remoteService.getData(inputText.text) returns an AsyncToken object that you can use to be notified 
of the returned result, as the following ActionScript code snippet shows:
import mx.rpc.AsyncToken;
import mx.rpc.AsyncResponder;
….

var token:AsyncToken = remoteService.getData(inputText.text);

// you can set additional properties on the token
// to pass data to your handlers …
token.info =

token.addResponder(new AsyncResponder(myResultHandler, myFaultHandler, token));

…..
private function myResultHandler(event:Object, token:AsyncToken):void{
var resultEvent:ResultEvent = ResultEvent(event);
//… Include result handler code here
}
private function myFaultHandler(event:Object, token:AsyncToken):void{
var faultEvent:FaultEvent = FaultEvent(event);
// Include fault handler code here.
}
...
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When the remote service returns a valid result, the myResultHandler() method is called with the ResultEvent event 
passed in. If the remote service fails, the myFaultHandler() method is called. Note that some properties are 
assigned to the token after the call to the remote service is made. In a multi-threaded language, there would be a race 
condition where the result might come back before the token is assigned. This is not a problem in ActionScript 
because the remote call cannot be initiated until the currently executing code finishes.
Alternatively, you can listen for ResultEvent and FaultEvent events at the service level. This approach is similar to 
using the token, but all remote calls made with the same service use the same result and fault handlers. 

Comparing the RPC capability to other technologies
The way that Flex works with data sources and data is different from other web application environments, such as 
JSP, ASP, and ColdFusion. Data access in Flex applications also differs significantly from data access in applications 
that are created in Flash Professional.

Client-side processing and server-side processing
Unlike a set of HTML templates created using JSPs and servlets, ASP, or CFML, the files in a Flex application are 
compiled into a binary SWF file that is sent to the client. When a Flex application makes a request to an external 
service, the SWF file is not recompiled and no page refresh is required. 
The following example shows MXML code for calling a web service. When a user clicks the Button control, client-
side code calls the web service, and result data is returned into the binary SWF file without a page refresh. The result 
data is then available to use as dynamic content within the application.
<?xml version="1.0"?>
<!-- fds\rpc\RPCIntroExample2.mxml --> 
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml">
    <!-- Declare a WebService component (the specified WSDL URL is not functional). --> 
    <mx:WebService id="WeatherService"
        destination="wsDest"/>

    <mx:Button label="Get Weather" 
        click="WeatherService.GetWeather(input.text);"/>
        
    <mx:TextInput id="input"/>  
</mx:Application>

The following example shows JSP code for calling a web service using a JSP custom tag. When a user requests this 
JSP, the web service request is made on the server instead of on the client, and the result is used to generate content 
in the HTML page. The application server regenerates the entire HTML page before sending it back to the user's web 
browser.
<%@ taglib prefix="web" uri="webservicetag" %>

<% String str1="BRL";
String str2="USD";%>

<!-- Call the web service. -->
<web:invoke

url="http://www.itfinity.net:8008/soap/exrates/default.asp"
namespace="http://www.itfinity.net/soap/exrates/exrates.xsd"
operation="GetRate"
resulttype="double"
result="myresult">
<web:param name="fromCurr" value="<%=str1%>"/>
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<web:param name="ToCurr" value="<%=str2%>"/>
</web:invoke>

<!-- Display the web service result. -->
<%= pageContext.getAttribute("myresult") %>

Data source access
Another difference between Flex and other web application technologies is that you never communicate directly 
with a data source in Flex. You use a Flex service component to connect to a server-side service that interacts with 
the data source.
The following example shows one way to access a data source directly in a ColdFusion page: 
...
<CFQUERY DATASOURCE="Dsn"

NAME="myQuery">
SELECT * FROM table

</CFQUERY>
...

To get similar functionality in Flex, you use an HTTPService, a WebService, or a RemoteObject component to call a 
server-side object that returns results from a data source.
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Chapter 5: Creating RPC Clients

Adobe® Flex™ supports a service-oriented architecture in which a Flex application interacts with remote data sources 
by calling several types of services and receiving responses from the services. In a typical Flex application, client-side 
RPC components send asynchronous requests to remote services, which return result data to the client-side compo-
nents.
For introductory information about RPC components, see “Understanding RPC Components” on page 24.
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Declaring an RPC component
You can declare RPC components in MXML or ActionScript to connect to RPC services. If you are not using Adobe 
BlazeDS, you can use a WebService or HTTPService component to contact an RPC service directly.
You can use a RemoteObject component to call methods on a ColdFusion component or Java class. You can also use 
RemoteObject components with PHP and .NET objects in conjunction with third-party software, such as the open 
source projects AMFPHP and SabreAMF, and Midnight Coders WebORB. For more information, see the following 
websites:
• AMFPHP http://amfphp.sourceforge.net/
• SabreAMF http://www.osflash.org/sabreamf
• Midnight Coders WebORB http://www.themidnightcoders.com/
If you are using BlazeDS, you have the option of connecting to RPC services directly by specifying URLs in Action-
Script or connecting to destinations defined in the services-config.xml file or a file that it includes by reference. A 
destination definition is a named service configuration that provides server-proxied access to an RPC service. A 
destination is the actual service or object that you want to call. A destination for a RemoteObject component is a Java 
object defined as a Remoting Service destination. A destination for an HTTPService component is a JSP page or 
another resource accessed over HTTP. A destination for a WebService component is a SOAP-compliant web service. 
You configure HTTP services and web services as Proxy Service destinations. The following example shows a Proxy 
Service destination definition for an HTTP service in the proxy-config.xml file:
<destination id="myHTTPService">

<properties>
<!-- The endpoint available to the http proxy service -->
<url>http://www.mycompany.com/services/myservlet</url>
<!-- Wildcard endpoints available to the http proxy services -->
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<dynamic-url>http://www.mycompany.com/services/*</dynamic-url>
</properties>

</destination>

One major difference between Remoting Service destinations and Proxy Service destinations is that you always host 
the remote Java object in your BlazeDS web application, while you contact a Proxy Service destination through a 
URL that could be remote or local to the BlazeDS web application. A BlazeDS developer is responsible for writing 
and compiling the remote object Java class and adding it to the web application classpath by placing in the classes or 
lib directory. You can use any plain old Java object (POJO) that is available in the web application classpath as a 
Remoting Service destination. This technique requires that your class have a zero-argument constructor so that 
BlazeDS can constuct an instance. You can also use a factory to integrate BlazeDS with a component namespace of 
components that already exist, or configure BlazeDS to invoke components found in the ServletContext or 
HttpSession. 
The following example shows a Remoting Service destination definition the remoting-config.xml file. The source 
element specifies the fully qualified name of a class in the web application's classpath.
<destination id="census">

<properties>
<source>flex.samples.census.CensusService</source>

</properties>

</destination>
The following examples shows the corresponding source code of the Java class that is referenced in the destination 
definition:
package flex.samples.census;

import java.util.ArrayList;
import java.util.List;
import java.sql.Connection;
import java.sql.PreparedStatement;
import java.sql.ResultSet;
import java.sql.SQLException;

import flex.samples.ConnectionHelper;

public class CensusService
{

public List getElements(int begin, int count)
{

long startTime = System.currentTimeMillis();

Connection c = null;
List list = new ArrayList();

String sql = "SELECT id, age, classofworker, education, maritalstatus, race, sex FROM 
census WHERE id > ? AND id <= ? ORDER BY id ";

try {

c = ConnectionHelper.getConnection();
PreparedStatement stmt = c.prepareStatement(sql);
stmt.setInt(1, begin);
stmt.setInt(2, begin + count);
ResultSet rs = stmt.executeQuery();

while (rs.next()) {
CensusEntryVO ce = new CensusEntryVO();
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ce.setId(rs.getInt("id"));
ce.setAge(rs.getInt("age"));
ce.setClassOfWorker(rs.getString("classofworker"));
ce.setEducation(rs.getString("education"));
ce.setMaritalStatus(rs.getString("maritalstatus"));
ce.setRace(rs.getString("race"));
ce.setSex(rs.getString("sex"));
list.add(ce);

}
} catch (SQLException e) {

e.printStackTrace();
} finally {

try {
c.close();

} catch (Exception ignored) {
}

}

System.out.println("Service execution time: " + (System.currentTimeMillis() - 
startTime));

return list;
}

}

Destination definitions provide centralized administration of RPC services. They also enable you to use basic or 
custom authentication to secure access to destinations. You can choose from several different transport channels, 
including secure channels, for sending data to and from destinations. Additionally, you can use the server-side 
logging capability to log RPC service traffic.
Optionally, you can use an HTTPService component or a WebService component to connect to a default destination.
This section discusses the basics of declaring a service connection in MXML and configuring a destination. For 
information about calling a service in MXML and ActionScript, see “Calling a service” on page 36. For information 
about configuring destinations, see “Configuring RPC Services on the Server” on page 65.

Using an RPC component with a server-side destination
An RPC component's destination property references a BlazeDS destination configured in the services-
config.xml file or a file that it includes by reference. A destination specifies the RPC service class or URL, the 
transport channel to use, the adapter with which to access the RPC service, and security settings. For more infor-
mation about configuring destinations, see “Configuring RPC Services on the Server” on page 65.
To declare a connection to a destination in an MXML tag, you set an id property and a destination property in 
one of the three RPC service tags. The id property is required for calling the services and handling service results.
Note: When you compile your Flex application, and you are using server-side destinations defined in a configuration 
file, you must specify the location of the services-config.xml compile to the compiler or Flex Builder. The channel URLs 
from that file are compiled into the SWF file. You can view this information in the xml property of the 
mx.messaging.config.ServerConfig class. If you make changes to services-config.xml or configuration files that it includes 
by reference, you must recompile your application for these to take effect.
The following examples show simple RemoteObject, HTTPService, and WebService component declarations in 
MXML tags: 
<?xml version="1.0"?>
<!-- fds\rpc\RPCServerMXML.mxml --> 
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml">
    <!-- Declare a RemoteObject component. --> 
    <mx:RemoteObject
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        id="employeeRO"
        destination="SalaryManager"/>

    <!-- Declare an HTTPService component. --> 
    <mx:HTTPService
        id="employeeHTTP"
        destination="SalaryManager"
        useProxy="true"/> 

    <!-- Declare a WebService component. --> 
    <mx:WebService
        id="employeeWS"
        destination="SalaryManager"
        useProxy="true"/>
</mx:Application>

The following examples show simple RemoteObject, HTTPService, and WebService component declarations in 
ActionScript. You place the code in these examples inside ActionScript methods:
<?xml version="1.0"?>
<!-- fds\rpc\RPCNoServerAS.mxml --> 
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml">
    <mx:Script>
        <![CDATA[
            // Import required packages.
            import mx.rpc.remoting.RemoteObject;        
            import mx.rpc.http.HTTPService;
            import mx.rpc.soap.WebService;
            private var employeeRO:RemoteObject;
            private var employeeHTTP:HTTPService;
            private var employeeWS:WebService;  
                        
            public function declareServices():void{
                // Create a RemoteObject component.
                employeeRO = new RemoteObject();
                employeeRO.destination = "SalaryManager";
                // Create an HTTPService component.
                employeeHTTP = new HTTPService();
                employeeHTTP.destination = "SalaryManager";
                // Create a WebService component.
                employeeWS = new WebService();
                employeeWS.destination = "SalaryManager";
            }
        ]]>
    </mx:Script>

</mx:Application>

Configuring a destination
You configure a destination in a service definition in the services-config.xml file or a file that it includes by reference. 
A destination specifies the RPC service class or URL, the transport channel to use, the adapter with which to access 
the service, and settings for securing the destination.
You configure RemoteObject destinations in the Remoting Service definition in the services-config.xml file or a file 
that it includes by reference, such as the remoting-config.xml file. You configure HTTP service and web service 
destinations in the Proxy Service definition in the services-config.xml file or a file that it includes by reference, such 
as the proxy-config.xml file.
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The Proxy Service and its adapters provide functionality that lets applications access HTTP services and web services 
on different domains. Additionally, the Proxy Service lets you limit access to specific URLs and URL patterns, and 
provide security. When you do not have BlazeDS or do not require the functionality provided by the Proxy Service, 
you can bypass it. You bypass the proxy by setting an HTTPService or WebService component's useProxy property 
to false, which is the default value. For more information on the Proxy Service, see “Configuring RPC Services on 
the Server” on page 65.
Basic authentication relies on standard J2EE basic authentication from the web application container, and you 
configure aspects of it in the services-config.xml file and the web.xml file of your Flex web application. You configure 
custom authentication entirely in services-config.xml file or a file that it includes by reference. For more information 
about securing service destinations, see “Configuring RPC Services on the Server” on page 65.
The following example shows a basic server-side configuration for a Remoting Service in the services-config.xml file 
or a file that it includes by reference, such as the remoting-config.xml file. RemoteObject components connect to 
Remoting Service destinations. The configuration of HTTP services and web services is very similar to this example.
<service id="remoting-service"

class="flex.messaging.services.RemotingService">

<adapters>
<adapter-definition id="java-object"

class="flex.messaging.services.remoting.adapters.JavaAdapter"
default="true"/>

</adapters>

<default-channels>
<channel ref="samples-amf"/>
</default-channels>

<destination id="restaurant">
<properties>

<source>samples.restaurant.RestaurantService</source>
<scope>application</scope>

</properties>
</destination>

</service>

This Remoting Service destination uses an Action Message Format (AMF) message channel for transporting data. 
Optionally, it could use one of the other supported message channels. Message channels are defined in the services-
config.xml file, in the channels section under the services-config element. For more information about message 
channels, see “Securing destinations” on page 153.

Using a service without server-side configuration
You can use RPC components to connect to HTTP services and web services without configuring BlazeDS destina-
tions. To do so, you set an HTTPService component's url property or a WebService component's wsdl property 
instead of setting the component's destination property.
When an RPC component's useProxy property is set to false, the default value, the component communicates 
directly with the RPC service based on the url or wsdl property value. If you are not using BlazeDS, the useProxy 
property value must be false. Connecting to a service in this manner requires that at least one of the following is 
true:
• The RPC service is in the same domain as your Flex application.
• A crossdomain.xml (cross-domain policy) file that allows access from your application's domain is installed on 
the web server hosting the RPC service.
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When you set an HTTPService or WebService component's useProxy property to true and set the url or wsdl 
property and do not set the destination property, the component uses a default destination that is configured in 
the proxy-service section of the services-config.xml file or a file that it includes by reference, such as the proxy-
config.xml file. This requires BlazeDS, and the defaultHTTP or defaultHTTPS destination in the configuration file 
must contain a URL pattern that matches the value of your component's url or wsdl property, respectively. The 
defaultHTTPS destination is used when your url or wsdl property specifies an HTTPS URL.
The following examples show MXML tags for declaring HTTPService and WebService components that directly 
reference RPC services. The id property is required for calling the services and handling service results. In these 
examples, the useProxy property is not set in the tags; the components use the default useProxy value of false and 
contact the services directly, as is required when you are not using BlazeDS.
<?xml version="1.0"?>
<!-- fds\rpc\RPCNoServer.mxml --> 
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml">
    <mx:HTTPService
        id="yahoo_web_search"
        url="http://api.search.yahoo.com/WebSearchService/V1/webSearch"/>

    <mx:WebService
        id="macr_news"
        wsdl="http://ws.invesbot.com/companysearch.asmx?wsdl"/>
</mx:Application>

The following examples show ActionScript code for declaring HTTPService and WebService components with no 
corresponding server-side configuration. In these examples, the useProxy property is not set explicitly; the compo-
nents use the default useProxy value of false and contact the services directly, as is required when you are not using 
BlazeDS.
<?xml version="1.0"?>
<!-- fds\rpc\RPCNoServerAS.mxml --> 
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml">
    <mx:Script>
        <![CDATA[
            // Import required packages.
            import mx.rpc.http.HTTPService;
            import mx.rpc.soap.WebService;
            
            private var yahoo_web_search:mx.rpc.http.HTTPService;           

            private var macr_news:mx.rpc.soap.WebService;
        
            public function declareServices():void {
            // Create an HTTPService component.
            yahoo_web_search = new HTTPService();
            yahoo_web_search.url =
                "http://api.search.yahoo.com/WebSearchService/V1/webSearch";             
            // Create a WebService component.           
            macr_news = new WebService();           
            macr_news.wsdl =
                "http://ws.invesbot.com/companysearch.asmx?wsdl";          
            }
        ]]>
    </mx:Script>

</mx:Application>
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Calling a service
You can declare an RPC component and call the service in MXML or ActionScript. Regardless of the source of input 
data, calls to a service are asynchronous and require an ActionScript method, called an event listener, which is called 
after the RPC call is completed.
The two general categories of events are user events and system events. User events occur as a result of user inter-
action with the application; for example, when a user clicks a Button control, a user event occurs. System events occur 
as a result of systematic code execution. For information about events, see the Flex Help Resource Center.
Flex provides two ways to call a service: explicit parameter passing and parameter binding. You can use explicit 
parameter passing when you declare an RPC component in MXML or ActionScript. Parameter binding is only 
available when you declare an RPC component in MXML.
You can use an RPC component's requestTimeout property to define the number of seconds to allow a request to 
remain outstanding before timing it out. The requestTimeout property is available on RemoteObject, HTTPS-
ervice, and WebService components.

Using explicit parameter passing
When you use explicit parameter passing, you provide input to a service in the form of parameters to an ActionScript 
function. This way of calling a service closely resembles the way that you call methods in Java. You cannot use Flex 
data validators automatically in combination with explicit parameter passing.

Explicit parameter passing with RemoteObject and WebService components

The way you use explicit parameter passing with RemoteObject and WebService components is very similar. The 
following example shows MXML code for declaring a RemoteObject component and calling a service using explicit 
parameter passing in the click event listener of a Button control. A ComboBox control provides data to the service. 
Simple event listeners handle the service-level result and fault events. This example show sa destination property, 
but the way you call a service is the same whether you connect to the service directly or go through a destination.
<?xml version="1.0"?>
<!-- fds\rpc\RPCParamPassing.mxml --> 
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml"
    verticalGap="10">
    <mx:Script>
        <![CDATA[
            import mx.controls.Alert;
            [Bindable]
            public var empList:Object;
        ]]>
    </mx:Script>

    <mx:RemoteObject
        id="employeeRO"
        destination="SalaryManager"
        result="empList=event.result"
        fault="Alert.show(event.fault.faultString, 'Error');"/>

    <mx:ComboBox id="dept" width="150">
        <mx:dataProvider>
            <mx:ArrayCollection>
                <mx:source>
                    <mx:Object label="Engineering" data="ENG"/>
                    <mx:Object label="Product Management" data="PM"/>
                    <mx:Object label="Marketing" data="MKT"/>
                </mx:source>
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            </mx:ArrayCollection>
        </mx:dataProvider>
    </mx:ComboBox>

    <mx:Button label="Get Employee List" 
click="employeeRO.getList(dept.selectedItem.data);"/>
</mx:Application>

Explicit parameter passing with HTTPService tags

Explicit parameter passing with HTTPService components is different than it is with RemoteObject and WebService 
components. You always use an HTTPService component's send() method to call a service. This is different from 
RemoteObject and WebService components, on which you call methods that are client-side versions of the methods 
or operations of the RPC service.
When you use explicit parameter passing with an HTTPService component, you can specify an object that contains 
name-value pairs as a send() method parameter. A send() method parameter must be a simple base type; you 
cannot use complex nested objects because there is no generic way to convert them to name-value pairs.
If you do not specify a parameter to the send() method, the HTTPService component uses any query parameters 
specified in an <mx:request> tag.
The following examples show two ways to call an HTTP service using the send() method with a parameter. The 
second example also shows how to call the cancel() method to cancel an HTTP service call.
<?xml version="1.0"?>
<!-- fds\rpc\RPCSend.mxml --> 
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml">

    <mx:Script>
        <![CDATA[
            public function callService():void {
                // Cancel all previous pending calls.
                myService.cancel();

                var params:Object = new Object();
                params.param1 = 'val1';
                myService.send(params);
            }
        ]]>
    </mx:Script>

    <mx:HTTPService
        id="myService"
        destination="Dest"
        useProxy="true"/>
<!-- HTTP service call with a send() method that takes a variable as its parameter. The value 
of the variable is an Object. -->     
    <mx:Button click="myService.send({param1: 'val1'});"/>
    
<!-- HTTP service call with an object as a send() method parameter that provides query 
parameters. -->      
    <mx:Button click="callService();"/>
</mx:Application>
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Using parameter binding
Parameter binding lets you copy data from user-interface controls or models to request parameters. Parameter 
binding is only available for RPC components that you declare in MXML. You can apply validators to parameter 
values before submitting requests to services. For more information about data binding, data models, and data 
validation, see the Flex Help Resource Center.
When you use parameter binding, you declare one of the following depending on what type of RPC service 
component you are using:
• RemoteObject method parameter tags nested in an <mx:arguments> tag under an <mx:method> tag
• HTTPService parameter tags nested in an <mx:request> tag
• WebService operation parameter tags nested in an <mx:request> tag under an <mx:operation> tag. You use 
the send() method to send the request

Parameter binding with RemoteObject components

When you use parameter binding with RemoteObject components, you always declare methods in a RemoteObject 
component's <mx:method> tag.
An <mx:method> tag can contain an <mx:arguments> tag that contains child tags for the method parameters. The 
name property of an <mx:method> tag must match one of the service's method names. The order of the argument 
tags must match the order of the service's method parameters. You can name argument tags to match the actual 
names of the corresponding method parameters as closely as possible, but this is not necessary.
Note: If argument tags inside an <mx:arguments> tag have the same name, service calls fail if the remote method is not 
expecting an Array as the only input source. There is no warning about this when the application is compiled.
You can bind data to a RemoteObject component's method parameters. You reference the tag names of the param-
eters for data binding and validation.
The following example shows a method with two parameters bound to the text properties of TextInput controls. A 
PhoneNumberValidator validator is assigned to arg1, which is the name of the first argument tag. This example 
shows a destination property on the RemoteObject component, but the way you call a service is the same whether 
you connect to the service directly or go through a destination.
<?xml version="1.0"?>
<!-- fds\rpc\ROParamBind1.mxml. Compiles --> 
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml">
    <mx:RemoteObject
        id="ro"
        destination="roDest" >

        <mx:method name="setData">
            <mx:arguments>
                <arg1>{text1.text}</arg1>
                <arg2>{text2.text}</arg2>
            </mx:arguments>
        </mx:method>
    </mx:RemoteObject>
    <mx:TextInput id="text1"/>
    <mx:TextInput id="text2"/>

    <mx:PhoneNumberValidator source="{ro.setData.arguments}" property="arg1"/>
</mx:Application>

Flex sends the argument tag values to the method in the order that the MXML tags specify.
The following example uses parameter binding in a RemoteObject component's <mx:method> tag to bind the data 
of a selected ComboBox item to the employeeRO.getList operation when the user clicks a Button control. When 
you use parameter binding, you call a service by using the send() method with no parameters.
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<?xml version="1.0"?>
<!-- fds\rpc\ROParamBind2.mxml --> 
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml" verticalGap="10">
    <mx:Script>
        <![CDATA[
            import mx.controls.Alert;
                import mx.utils.ArrayUtil;
        ]]>
    </mx:Script>
    <mx:RemoteObject
        id="employeeRO"
        destination="roDest"
        showBusyCursor="true"
        fault="Alert.show(event.fault.faultString, 'Error');">
        <mx:method name="getList">
            <mx:arguments>
                <deptId>{dept.selectedItem.data}</deptId>
            </mx:arguments>
        </mx:method>
    </mx:RemoteObject>
    <mx:ArrayCollection id="employeeAC" 
        source="{ArrayUtil.toArray(employeeRO.getList.lastResult)}"/>

    <mx:HBox>
        <mx:Label text="Select a department:"/>
        <mx:ComboBox id="dept" width="150">

            <mx:dataProvider>
                <mx:ArrayCollection>
                    <mx:source>
                        <mx:Object label="Engineering" data="ENG"/>
                        <mx:Object label="Product Management" data="PM"/>
                        <mx:Object label="Marketing" data="MKT"/>
                    </mx:source>
                </mx:ArrayCollection>
            </mx:dataProvider>
        </mx:ComboBox>
            <mx:Button label="Get Employee List"
                click="employeeRO.getList.send()"/>
    </mx:HBox>
    <mx:DataGrid dataProvider="{employeeAC}" width="100%">
        <mx:columns>
            <mx:DataGridColumn dataField="name" headerText="Name"/>
            <mx:DataGridColumn dataField="phone" headerText="Phone"/>
            <mx:DataGridColumn dataField="email" headerText="Email"/>
        </mx:columns>
    </mx:DataGrid>
</mx:Application>

If you are unsure whether the result of a service call contains an Array or an individual object, you can use the 
toArray() method of the mx.utils.ArrayUtil class to convert it to an Array, as this example shows. If you pass the 
toArray() method an individual object, it returns an Array with that object as the only Array element. If you pass 
an Array to the method, it returns the same Array. For information about working with ArrayCollection objects, see 
the Flex Help Resource Center.

Parameter binding with HTTPService components

When an HTTP service takes query parameters, you can declare them as child tags of an <mx:request> tag. The 
names of the tags must match the names of the query parameters that the service expects.
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The following example uses parameter binding in an HTTPService component's <mx:request> tag to bind the data 
of a selected ComboBox item to the employeeSrv request when the user clicks a Button control. When you use 
parameter binding, you call a service by using the send() method with no parameters. This example shows a url 
property on the HTTPService component, but the way you call a service is the same whether you connect to the 
service directly or go through a destination.
<?xml version="1.0"?>
<!-- fds\rpc\HttpServiceParamBind.mxml. Compiles --> 
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml" verticalGap="20">
    <mx:Script>
        <![CDATA[
            import mx.utils.ArrayUtil;
        ]]>
    </mx:Script>

    <mx:HTTPService
        id="employeeSrv"
        url="employees.jsp">
        <mx:request>
            <deptId>{dept.selectedItem.data}</deptId>
        </mx:request>
    </mx:HTTPService>
    <mx:ArrayCollection
        id="employeeAC"
        source=
            "{ArrayUtil.toArray(employeeSrv.lastResult.employees.employee)}"/>
    <mx:HBox>
        <mx:Label text="Select a department:"/>
        <mx:ComboBox id="dept" width="150">
            <mx:dataProvider>
                <mx:ArrayCollection>
                    <mx:source>
                        <mx:Object label="Engineering" data="ENG"/>
                        <mx:Object label="Product Management" data="PM"/>
                        <mx:Object label="Marketing" data="MKT"/>
                    </mx:source>
                </mx:ArrayCollection>
            </mx:dataProvider>
        </mx:ComboBox>
        <mx:Button label="Get Employee List" click="employeeSrv.send();"/>
    </mx:HBox>
    <mx:DataGrid dataProvider="{employeeAC}"
        width="100%">
        <mx:columns>
            <mx:DataGridColumn dataField="name" headerText="Name"/>
            <mx:DataGridColumn dataField="phone" headerText="Phone"/>
            <mx:DataGridColumn dataField="email" headerText="Email"/>
        </mx:columns>
    </mx:DataGrid>
</mx:Application>

If you are unsure whether the result of a service call contains an Array or an individual object, you can use the 
toArray() method of the mx.utils.ArrayUtil class to convert it to an Array, as the previous example shows. If you 
pass the toArray() method to an individual object, it returns an Array with that object as the only Array element. 
If you pass an Array to the method, it returns the same Array. For information about working with ArrayCollection 
objects, see the Flex Help Resource Center.
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Parameter binding with WebService components

When you use parameter binding with a WebService component, you always declare operations in the WebService 
component's <mx:operation> tags. An <mx:operation> tag can contain an <mx:request> tag that contains the 
XML nodes that the operation expects. The name property of an <mx:operation> tag must match one of the web 
service operation names.
You can bind data to parameters of web service operations. You reference the tag names of the parameters for data 
binding and validation.
The following example uses parameter binding in a WebService component's <mx:operation> tag to bind the data 
of a selected ComboBox item to the employeeWS.getList operation when the user clicks a Button control. The 
<deptId> tag corresponds directly to the getList operation's deptId parameter. When you use parameter binding, 
you call a service by using the send() method with no parameters. This example shows a destination property on 
the WebService component, but the way you call a service is the same whether you connect to the service directly or 
go through a destination.
<?xml version="1.0"?>
<!-- fds\rpc\WebServiceParamBind.mxml --> 
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml" verticalGap="10">
    <mx:Script>
        <![CDATA[
            import mx.utils.ArrayUtil;
            import mx.controls.Alert;
        ]]>
    </mx:Script>

    <mx:WebService
        id="employeeWS"
        destination="wsDest"
        showBusyCursor="true"
        fault="Alert.show(event.fault.faultString)">
        <mx:operation name="getList">
            <mx:request>
                <deptId>{dept.selectedItem.data}</deptId>
            </mx:request>
        </mx:operation>
    </mx:WebService>
    <mx:ArrayCollection
        id="employeeAC"
        source="{ArrayUtil.toArray(employeeWS.getList.lastResult)}"/>
    <mx:HBox>
        <mx:Label text="Select a department:"/>
        <mx:ComboBox id="dept" width="150">
            <mx:dataProvider>
                <mx:ArrayCollection>
                    <mx:source>
                        <mx:Object label="Engineering" data="ENG"/>
                        <mx:Object label="Product Management" data="PM"/>
                        <mx:Object label="Marketing" data="MKT"/>
                    </mx:source>
                </mx:ArrayCollection>
            </mx:dataProvider>
        </mx:ComboBox>
            <mx:Button label="Get Employee List"
                click="employeeWS.getList.send()"/>
    </mx:HBox>
    <mx:DataGrid dataProvider="{employeeAC}" width="100%">
        <mx:columns>
                <mx:DataGridColumn dataField="name" headerText="Name"/>
                <mx:DataGridColumn dataField="phone" headerText="Phone"/>
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                <mx:DataGridColumn dataField=" to email" headerText="Email"/>
        </mx:columns>
    </mx:DataGrid>
</mx:Application>

You can also manually specify an entire SOAP request body in XML with all of the correct namespace information 
defined in an <mx:request> tag. To do this, you must set the value of the format attribute of the <mx:request> tag 
to xml, as the following example shows:
<?xml version="1.0"?>
<!-- fds\rpc\WebServiceSOAPRequest.mxml --> 
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml" verticalGap="10">
    <mx:WebService id="ws" wsdl="http://api.google.com/GoogleSearch.wsdl"
        useProxy="true">
        <mx:operation name="doGoogleSearch" resultFormat="xml">
            <mx:request format="xml">
                <ns1:doGoogleSearch xmlns:ns1="urn:GoogleSearch" 
                    xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
                    xmlns:xsd="http://www.w3.org/2001/XMLSchema">
                    <key xsi:type="xsd:string">XYZ123</key>
                    <q xsi:type="xsd:string">Balloons</q>
                    <start xsi:type="xsd:int">0</start>
                    <maxResults xsi:type="xsd:int">10</maxResults>
                    <filter xsi:type="xsd:boolean">true</filter>
                    <restrict xsi:type="xsd:string"/>
                    <safeSearch xsi:type="xsd:boolean">false</safeSearch>
                    <lr xsi:type="xsd:string" />
                    <ie xsi:type="xsd:string">latin1</ie>
                    <oe xsi:type="xsd:string">latin1</oe>
                </ns1:doGoogleSearch>
            </mx:request>
        </mx:operation>
    </mx:WebService>
</mx:Application>
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Setting properties for RemoteObject methods or 
WebService operations
You can set the following properties on a RemoteObject component's <mx:method> tag or a WebService 
component's <mx:operation> tag. The name property is the only property that is required. The following table 
describes the properties:

Calling services in ActionScript
You always use explicit parameter passing when you call a service in ActionScript. You can call RemoteObject, 
WebService, and HTTPService components in ActionScript.

Calling RemoteObject components in ActionScript

The following ActionScript example is equivalent to the MXML example in “Explicit parameter passing with 
RemoteObject and WebService components” on page 36. Calling the useRemoteObject() method declares the 
service, sets the destination, sets up result and fault event listeners, and calls the service's getList() method.
<?xml version="1.0"?>
<!-- fds\rpc\ROInAS.mxml --> 
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml">
    <mx:Script>
        <![CDATA[
            import mx.controls.Alert;
            import mx.rpc.remoting.RemoteObject;
            import mx.rpc.events.ResultEvent;
            import mx.rpc.events.FaultEvent;

            [Bindable]
            public var empList:Object;          
            public var employeeRO:RemoteObject;

            public function useRemoteObject(intArg:int, strArg:String):void {
                employeeRO = new RemoteObject();
                employeeRO.destination = "SalaryManager";
                employeeRO.getList.addEventListener("result", getListResultHandler);
                employeeRO.addEventListener("fault", faultHandler);

Property Description

concurrency Value that indicates how to handle multiple calls to the same method. By default, making a new request to an opera-
tion or method that is already executing does not cancel the existing request. 

The following values are permitted:

• multiple Existing requests are not cancelled, and the developer is responsible for ensuring the consistency 
of returned data by carefully managing the event stream. This is the default value.

• single Making only one request at a time is allowed on the method; multiple requests generate a fault.

• last Making a request cancels any existing request.

Note: The request referred to here is not the HTTP request. It is the client action request, or the pendingCall object. 
HTTP requests are sent to the server and get processed on the server side. However, the result is ignored when a 
request is cancelled (requests are cancelled when you use the single or last value). The last request is not neces-
sarily the last one that the server receives over HTTP.

fault ActionScript code that runs when an error occurs. The fault is passed as an event parameter.

name (Required) Name of the operation or method to call.

result ActionScript code that runs when a lastResult object is available. The result object is passed as an event parameter.
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                employeeRO.getList(deptComboBox.selectedItem.data);
            }

            public function getListResultHandler(event:ResultEvent):void {
                 // Do something
                empList=event.result;
            }

            public function faultHandler (event:FaultEvent):void {
             // Deal with event.fault.faultString, etc.
                Alert.show(event.fault.faultString, 'Error');
            }
        ]]>
    </mx:Script>
    <mx:ComboBox id="deptComboBox"/>
</mx:Application>

Calling web services in ActionScript

The following example shows a web service call in an ActionScript script block. Calling the useWebService() 
method declares the service, sets the destination, fetches the WSDL document, and calls the service's echoArgs() 
method. Notice that you must call the WebService.loadWSDL() method when you declare a WebService 
component in ActionScript.
<?xml version="1.0"?>
<!-- fds\rpc\WebServiceInAS.mxml --> 
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml">
    <mx:Script>
        <![CDATA[
        import mx.rpc.soap.WebService;
        import mx.rpc.events.ResultEvent;
        import mx.rpc.events.FaultEvent;
        private var ws:WebService;
        public function useWebService(intArg:int, strArg:String):void {
            ws = new WebService();
            ws.destination = "echoArgService";
            ws.echoArgs.addEventListener("result", echoResultHandler);
            ws.addEventListener("fault", faultHandler);
            ws.loadWSDL();
            ws.echoArgs(intArg, strArg);
        }

        public function echoResultHandler(event:ResultEvent):void {
            var retStr:String = event.result.echoStr;
            var retInt:int = event.result.echoInt;
         //Do something.
        }

        public function faultHandler(event:FaultEvent):void {
      //deal with event.fault.faultString, etc
        }
        ]]>
    </mx:Script>
</mx:Application>

Calling HTTP services in ActionScript

The following example shows an HTTP service call in an ActionScript script block. Calling the useHTTPService() 
method declares the service, sets the destination, sets up result and fault event listeners, and calls the service's send() 
method.
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<?xml version="1.0"?>
<!-- fds\rpc\HttpServiceInAS.mxml. Compiles --> 
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml" verticalGap="10">
    <mx:Script>
        <![CDATA[
            import mx.controls.Alert;
            import mx.rpc.http.HTTPService;
            import mx.rpc.events.ResultEvent;
            import mx.rpc.events.FaultEvent;
            
            private var service:HTTPService 

            public function useHttpService(parameters:Object):void {
                service = new HTTPService();
                service.destination = "sampleDestination";
                service.method = "POST";
                service.addEventListener("result", httpResult);
                service.addEventListener("fault", httpFault);
                service.send(parameters);
            }

            public function httpResult(event:ResultEvent):void {
                var result:Object = event.result;
            //Do something with the result.
            }

            public function httpFault(event:FaultEvent):void {
                var faultstring:String = event.fault.faultString;
                Alert.show(faultstring);
            }
        ]]>
    </mx:Script>
</mx:Application>

Handling service results
After an RPC component calls a service, the data that the service returns is placed in a lastResult object. By default, 
the resultFormat property value of HTTPService components and WebService component operations is object, 
and the data that is returned is represented as a simple tree of ActionScript objects. Flex interprets the XML data that 
a web service or HTTP service returns to appropriately represent base types, such as String, Number, Boolean, and 
Date. To work with strongly typed objects, you must populate those objects using the object tree that Flex creates.
WebService and HTTPService components both return anonymous Objects and Arrays that are complex types. If 
makeObjectsBindable is true, which it is by default, Objects are wrapped in mx.utils.ObjectProxy instances and 
Arrays are wrapped in mx.collections.ArrayCollection instances.
Note: ColdFusion is case insensitive, so it internally uppercases all of its data. Keep this in mind when consuming a 
ColdFusion web service.
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Handling results as XML with the e4x result format
You can set the resultFormat property value of HTTPService components and WebService operations to e4x to 
create a lastResult object of type XML. You can access the lastResult object by using ECMAScript for XML (E4X) 
expressions. Using a resultFormat of e4x is the preferred way to work with XML, but you can also set the 
resultFormat property to xml to create a lastResult object of type flash.xml.XMLNode, which is a legacy object for 
working with XML. Also, you can set the resultFormat property of HTTPService components to flashvars or 
text to create results as ActionScript objects that contain name-value pairs or as raw text, respectively. For more 
information, see Adobe Flex Language Reference.
When working with web service results that contain.NET DataSets or DataTables, it is best to set the resultFormat 
property to object to take advantage of specialized result handling for these data types. For more information, see 
“Handling web service results that contain .NET DataSets or DataTables” on page 51.
Note: If you want to use E4X syntax on service results, you must set the resultFormat property of your HTTPService 
or WebService component to e4x. The default value is object.
When you set the resultFormat property of a WebService operation to e4x, you may have to handle namespace 
information contained in the body of the SOAP envelope that the web service returns. The following example shows 
part of a SOAP body that contains namespace information. This data was returned by a web service that gets stock 
quotes. The namespace information is in boldface text.
...
<soap:Body>
<GetQuoteResponse
xmlns="http://ws.invesbot.com/">
<GetQuoteResult><StockQuote xmlns="">
<Symbol>ADBE</Symbol>
<Company>ADOBE SYSTEMS INC</Company>
<Price>&lt;big&gt;&lt;b&gt;35.90&lt;/b&gt;&lt;/big&gt;</Price>
...
</soap:Body>
...

Because this soap:Body contains namespace information, if you set the resultFormat property of the WebService 
operation to e4x, you must create a namespace object for the http://ws.invesbot.com/ namespace. The following 
example shows an application that does that:
<?xml version="1.0"?>
<!-- fds\rpc\WebServiceE4XResult1.mxml --> 
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml" xmlns="*"
    pageTitle="Test" >
    <mx:Script>
        <![CDATA[
            import mx.controls.Alert;
            private namespace invesbot = "http://ws.invesbot.com/";
            use namespace invesbot;
        ]]>
    </mx:Script>
    <mx:WebService
        id="WS"
        destination="stockservice" useProxy="true" 
        fault="Alert.show(event.fault.faultString), 'Error'">
        <mx:operation name="GetQuote" resultFormat="e4x">
            <mx:request>
                <symbol>ADBE</symbol>
            </mx:request>
        </mx:operation>
    </mx:WebService>
    <mx:HBox>
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        <mx:Button label="Get Quote" click="WS.GetQuote.send()"/>
        <mx:Text
            text="{WS.GetQuote.lastResult.GetQuoteResult.StockQuote.Price}"
        />
    </mx:HBox>
</mx:Application>

Optionally, you can create a var for a namespace and access it in a binding to the service result, as the following 
example shows:
<?xml version="1.0"?>
<!-- fds\rpc\WebServiceE4XResult2.mxml --> 
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml" xmlns="*"
    pageTitle="Test" >
    <mx:Script>
        <![CDATA[
        import mx.controls.Alert;
        public var invesbot:Namespace =
            new Namespace("http://ws.invesbot.com/");
        ]]>
    </mx:Script>
    <mx:WebService
        id="WS"
        destination="stockservice" useProxy="true" 
        fault="Alert.show(event.fault.faultString), 'Error'">
        <mx:operation name="GetQuote" resultFormat="e4x">
            <mx:request>
                <symbol>ADBE</symbol>
            </mx:request>
        </mx:operation>
    </mx:WebService>
    <mx:HBox>
        <mx:Button label="Get Quote" click="WS.GetQuote.send()"/>
        <mx:Text
          text="{WS.GetQuote.lastResult.invesbot::GetQuoteResult.StockQuote.Price}"
        />
    </mx:HBox>
</mx:Application>

You use E4X syntax to access elements and attributes of the XML that is returned in a lastResult object. You use 
different syntax, depending on whether there is a namespace or namespaces declared in the XML.

No namespace

The following example shows how to get an element or attribute value when no namespace is specified on the 
element or attribute:
var attributes:XMLList = XML(event.result).Description.value;

The previous code returns xxx for the following XML document:
<RDF xmlns="http://www.w3.org/1999/02/22-rdf-syntax-ns#">

<Description>
<value>xxx</value>

</Description>
</RDF>

Any namespace

The following example shows how to get an element or attribute value when any namespace is specified on the 
element or attribute:
var attributes:XMLList = XML(event.result).*::Description.*::value;
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The previous code returns xxx for either one of the following XML documents:
XML document one:
<rdf:RDF xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#">

<rdf:Description>
<rdf:value>xxx</rdf:value>

</rdf:Description>
</rdf:RDF>

XML document two:
<rdf:RDF xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#" 
xmlns:cm="http://www.w3.org/1999/02/22-rdf-syntax-ns#">

<cm:Description>
<rdf:value>xxx</rdf:value>

</cm:Description>
</rdf:RDF>

Specific namespace

The following example shows how to get an element or attribute value when the declared rdf namespace is specified 
on the element or attribute:
var rdf:Namespace = new Namespace("http://www.w3.org/1999/02/22-rdf-syntax-ns#");
var attributes:XMLList = XML(event.result).rdf::Description.rdf::value;

The previous code returns xxx for the following XML document:
<rdf:RDF xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#">

<rdf:Description>
<rdf:value>xxx</rdf:value>

</rdf:Description>
</rdf:RDF>

The following example shows an alternate way to get an element or attribute value when the declared rdf namespace 
is specified on an element or attribute:
namespace rdf = "http://www.w3.org/1999/02/22-rdf-syntax-ns#";
use namespace rdf;
var attributes:XMLList = XML(event.result).rdf::Description.rdf::value;

The previous code also returns xxx for the following XML document:
<rdf:RDF xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#">

<rdf:Description>
<rdf:value>xxx</rdf:value>

</rdf:Description>
</rdf:RDF>

Binding a service result to other objects
You can bind properties of an RPC component's lastResult object to the properties of other objects, including user-
interface components and data models. The lastResult is the result object from the last invocation. Whenever a 
service request executes, the lastResult is updated and any associated bindings are also updated. 
In the following example, two properties of the lastResult object, CityShortName and CurrentTemp, are bound to 
the text properties of two TextArea controls. The CityShortName and CurrentTemp properties are returned when 
a user makes a request to the MyService.GetWeather() operation and provides a ZIP code as an operation request 
parameter.
<mx:TextArea text="{MyService.GetWeather.lastResult.CityShortName}"/>
<mx:TextArea text="{MyService.GetWeather.lastResult.CurrentTemp}"/>
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You can bind a lastResult object to the source property of an ArrayCollection object. When you use an HTTPS-
ervice or WebService component, you can bind a lastResult to an XMLListCollection object when the HTTPService 
component's or WebService operation's resultFormat property is set to e4x. There is no resultFormat property 
on RemoteObject methods. You can then bind the ArrayCollection object or XMLListCollection object to a complex 
property of a user-interface component, such as a List, ComboBox, or DataGrid control.
You can use the ArrayCollection or XMLListCollection API to work with the data. When using an XMLListCol-
lection object, you can use ECMAScript for XML (E4X) expressions to work with the data.

Binding a result to an ArrayCollection object

In the following example, a service lastResult object, employeeWS.getList.lastResult, is bound to the source 
property of an ArrayCollection object. The ArrayCollection object is bound to the dataProvider property of a 
DataGrid control that displays employees' names, phone numbers, and e-mail addresses.
<?xml version="1.0"?>
<!-- fds\rpc\BindingResultArrayCollection.mxml. Warnings on mx:Object  --> 
<mx:Application xmlns:mx="http://www.adobe.com/2006/mxml" verticalGap="10">
    <mx:Script>
        <![CDATA[
            import mx.controls.Alert;
            import mx.utils.ArrayUtil;
        ]]>
    </mx:Script>
    <mx:WebService id="employeeWS" destination="employeeWS"
        showBusyCursor="true"
        fault="Alert.show(event.fault.faultString, ’Error’);">
        <mx:operation name="getList">
            <mx:request>
                <deptId>{dept.selectedItem.data}</deptId>
            </mx:request>
        </mx:operation>
    </mx:WebService>
    <mx:ArrayCollection id="ac"
        source="{ArrayUtil.toArray(employeeWS.getList.lastResult)}"/>
    <mx:HBox>
        <mx:Label text="Select a department:"/>
        <mx:ComboBox id="dept" width="150">
            <mx:dataProvider>
                <mx:ArrayCollection>
                    <mx:source>
                        <mx:Object label="Engineering" data="ENG"/>
                        <mx:Object label="Product Management" data="PM"/>
                        <mx:Object label="Marketing" data="MKT"/>
                    </mx:source>
                </mx:ArrayCollection>
            </mx:dataProvider>
        </mx:ComboBox>
        <mx:Button label="Get Employee List" click="employeeWS.getList.send()"/>
    </mx:HBox>
    <mx:DataGrid dataProvider="{ac}" width="100%">
        <mx:columns>
                <mx:DataGridColumn dataField="name" headerText="Name"/>
                <mx:DataGridColumn dataField="phone" headerText="Phone"/>
                <mx:DataGridColumn dataField="email" headerText="Email"/>
        </mx:columns>
    </mx:DataGrid>
</mx:Application>
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