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Agenda

» Introduction

» Client side asynchrony

» Server side asynchrony

» Implementation of asynchronous clients
» Implementation of asynchronous services
» Declarative asynchronous services

» WSDL improvements

> Q&A
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Introduction
Synchronous Call

Service service -

StockQuote quoteService =
service.getStockQuote() ;

JavaOne

float quote = quoteService.getPrice (ticker)
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Introduction
Asynchronous Call

Service service -

StockQuote quoteService =
service.getStockQuote() ;

quoteService.getPriceAsync (ticker) ;
// Do some other work

// How and when do we get the response-?

Siceyptem
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Introduction
Why Asynchronous?

» Calling semantics
Call method but don’t wait for the result
Receive the results later

» Improvement in ..
User’s experience
Reliability in distributed applications
Scalability

» Only way to go in long running processes

> Implementation
Client side asynchrony
Server side asynchrony
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Introduction
Alternatives

- BPEL

Integration of other operations

Can be re-exposed as an asynchronous web service
» Asynchronous 3.1 EJB™architecture

Java only
> JMS, MQueue, Native Database Queues

Generally platform specific
JMS is of course Java specific

> SMTP

Golden oldie
Can be used with web services

> Jinr™ services

osepeens’ 2008 JavaOnesM Conference | java.dun.com/javaone | 7



& JavaOne

Client Side Asynchrony
JAXWS 2.x API

» Calling synchronous services in asynchronous way

» WSDL to Java customization option
Synchronous
Asynchronous

» Asynchronous Interface

Polling
Callback
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Client Side Asynchrony
JAXWS 2.x API

» Enable asynchronous interface generation by
<jaxws:.enableAsyncMapping>true</jaxws:enableAsyncMapping>

» Enable for
Definition
PortType
Operation

» enableAsyncMapping goes in ..

WSDL file
External customization file

@Sun . .
2008 JavaOnesM Conference | java.dun.com/javaone | 9

Siceyptem



& JavaOne

Java

Client Side Asynchrony
Synchronous Interface

@WebService
public interface StockQuote {

float getPrice(String ticker);
}
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Java

Client Side Asynchrony
Asynchronous Interface

@WebService
public interface StockQuote {

float getPrice(String ticker);

Response<Float>
getPriceAsync (String ticker);
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Client Side Asynchrony
Polling Style

StockQuote quoteService =
(StockQuote) service.getPort (portName) ;

Response<Float> response =
quoteService.getPriceAsync (ticker) ;

// do something
while (!'response.isDone()) {
// do something while we wait

}
float quote = response.get() ;
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Client Side Asynchrony
Response

» Package: javax.xml.ws
» Extends: java.util.concurrent.Future <V >
» Methods on Response:

Map<String, Object> getContext();

» Methods on Future:
boolean isDone();
V get()
V get(long timeout, TimeUnit unit)
boolean cancel(boolean maylnterruptifRunning)
boolean isCancelled()
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Client Side Asynchrony
Asynchronous Interface

@WebService
public interface StockQuote {

float getPrice(String ticker);

Response<Float> getPriceAsync (String
ticker) ;

Future<?> getPriceAsync (String ticker,
AsyncHandler<Float> responseReceiver) ;
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Client Side Asynchrony
Callback Style

PriceReceiver priceReceiver = new
PriceReceiver () ;

quoteService.getPriceAsync (ticker,
priceReceiver) ;

class PriceReceiver implements
AsyncHandler<Float> {

public void handleResponse (Response<Float>
response) {

Float price = response.get()
// do something with the result
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Java

Server Side Asynchrony

» |nvocation and response separated
> A new connection for the call and the response
» The invoker and the receiver don’t have to be on the same

machine
» How It is implemented depends on the binding used

Sun.
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Server Side Asynchrony
Web Service Bindings

» Using HTTP protocol
Call and response are separated
The web services standard
But we need to layer something on top, WS-*

» Using JMS
Natively designed for asynchrony
Problems with firewalls
Only works for Java-2-Java

» Using SMTP
Useful in disconnected cases
Use in conjunction with WS-RM
Implementation for Java environment and .NET
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Server Side Asynchrony HTTP

‘ Client Code iCIient Runtime'i Async Sewice'i
: | | : ‘ . !

getPrice(..) | getPrice(..)
i 202 Accepted
[
| result
202 Accepted I
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Server Side Asynchrony HTTP

» Defined with two port types, two binding; but one service

=] Port Types aF 3 Seindings f Partner Link Types =+ 38 [ services 3+ ¥
Elﬁ i El EIB StockQuotesoapHttp El% StockQuotelervice
- [+ getPrice =R S 3 b soapbody - document ] g p stockQuotePort
=7 StockQuoteResponse I':I E getPrice
E getPriceRezponze EI E{‘-‘l StockQuoteReszponzeBinding

P by E'P zoap:body - document
I E getPriceResponsze
El StockQuote
i stockQuoteProvider
i StockQuoteRequestor

» Can use partnerLinkType to relate the two different ports
» Part of the BPEL specification; but an extension to WSDL

Iszupte
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Java

Server Side Asynchrony HTTP
WS-Addressing

> Transport agnostic defines SOAP message delivery
> Endpoints references and message information headers

> Message information headers
Allow you to relate the message to a particular instance

> Endpoint references
Tell you where to send the message

> They can tell you where to reply to and send faults to,
important for asynchronous services
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Server Side Asynchrony HTTP
WS-Addressing Request

<soap:Envelope>

<soap:Header>
<wsa:MessageID>uuid:35f19ca8-c9fe</wsa:MessagelD>

<wsa:Action>http://1h:80/request/..</wsa:Action>

<wsa:ReplyTo>
<wsa:Address>http://1h:77/response</wsa:Address>

</wsa:ReplyTo>
<wsa:To>http://1h:80/request</wsa:To>
</soap:Header>
<soap:Body>..</soap:Body>
</soap:Envelope>
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Server Side Asynchrony HTTP
WS-Addressing Response

<soap:Envelope>
<soap:Header>
<wsa:To>http://1h:77/response</wsa:To>
<wsa:Action>urn:response</wsa:Action>
<wsa:MessagelD>uuid:cb383139-cdf2</wsa:MessagelD>
<wsa:RelatesTo>uuid:35f19ca8-c9fe</wsa:RelatesTo>
</soap:Header>
<soap:Body>..</soap:Body>
</soap:Envelope>
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Java

Server Side Asynchrony
Client Implementation

» Create a proxy for the service
» Implement the callback service to receive the response
» Deploy the callback web service

» Instantiate a proxy for the initiation endpoint.

» Set the Messageld property to a new unique value
» Set the To; ReplyTo; and FaultTo URI

» Invoke the web service

> |In the callback web service use the “RelatesTo” header to
correlate the response
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Server Side Asynchrony
Initiator Implementation JAX-WS R

StockQuote sq = service.getStockQuote() ;

// Populate headers

AddressingVersion av = AddressingVersion.W3C;

WSBindingProvider wsbp = (WSBindingProvider)sq;

WSEndpointReference replyTo = new WSEndpointReference (
“*http://1h:77/response”,av) ;

String uuid = “uuid:” + UUID.randomUUID() ;

wsbp . setOutboundHeaders (
new StringHeader (av.messageIDTag, uuid),

new StringHeader (av.toTag,”http://1h:88/."),
new StringHeader (av.toAction,”..”),
replyTo.createHeader (av.replyToTag) ;

sq.getPrice (“ORCL") ;

Sun.
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Server Side Asynchrony
Callback Implementation JAX-WS

// Deal with response
@Resource WebServiceContext wsContext;

public void getPriceResponse (String _return)

{
SOAPHeader sh = (SOAPMessageContext)wsContext

.getMessageContext () .getMessage () .getSOAPHeader () ;

String relatesToMessageId = null;

for (Iterator it =
sh.getChildElements (AddressingVersion.W3C.relatesToTagqg) ;

it.hasNext(); ) {
SOAPHeaderElement obj =(SOAPHeaderElement)it.next()

relatesTo = obj.getTextContent(); break;

suh
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Server Side Asynchrony
Initiator Implementation Oracle

// Invoke Service

StockQuote sq = service.getStockQuote() ;

Map<String, Object> requestContext =
( (BindingProvider) stockQuote) .getRequestContext () ;

// Set the Messageld and ReplyTo. To auto-populated
String messageId = AddressingHelper.setOutgoingMessageId (

requestContext) ;
AddressingHelper.setOutgoingReplyToAddress (requestContext,

“*http://1h:77/response”) ;

sq.getPrice (“ORCL") ;

Sun.
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Server Side Asynchrony
Callback Implementation Oracle

// Deal with response

@Resource
WebServiceContext wsContext;

public void getPriceResponse (String return)

{

String relatesToMessageId =

JavaOne

AddressingHelper.getIncomingRelatesToMessageId (

wsContext.getMessageContext()) [0];
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Server Side Asynchrony
Client BEA

@WebService
public class StockQuoteClient

{

@ServiceClient(..)
private StockQuote quote;
public void asyncOperation (String symbol)

{
AsyncPreCallContext apc = AsyncCallContextFactory

.getAsyncPreCallContext() ;

_quote.getPrice(apc, symbol);
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Server Side Asynchrony
Client BEA

@AsyncReponse (target="port”, operation=“getPrice”)
public void onGetPriceResponse (
AsyncPostCallContext apc,
float quote)

{..}

@AsyncFailure (target=“port”, operation=“getPrice”)
public void onGetPriceResponseFailure (
AsyncPostCallContext apc,

Throwable e)
{..}
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Java

Server Side Asynchrony HTTP
Service Implementation

» Accept the asynchronous request and save it (where?)
» Return 202 Accepted

» Pick the request and process it
> |Invoke the callback service and pass the result

> JAX-WS RI AsyncProvider solves a different issue

Sun.
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Implementation of asynchronous services
Using Threads

Pojo Impl

Client (Call Client Client Async Call  Responder | Async
Initiator) ~ (Callback Runtime Receiver Thread Responder Class
| : Service) : : : : :

»Call async method Startthread | cCallresponder

Call async method 5. Call sync method
202 Accepted »
d I

‘ [} Return sync resul

Call callback to pass the result

I 202 Accepted
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Implementation of asynchronous services
Using JMS

| : Service) (MDB)

Client (Call Client Client Async Call = JMS Queue = Async Pojo Impl
Initiator)  (Callback Runtime ‘ Receiver | . {Responder Class

Cgll async method o e the request

.
>

*

Call async method 202 A =.
2 ccepted
‘ _ l_1 Invoke MDB ' ¢4 sync method
Return re:ultl
iy Call callback to pass the result )
I1 202 Accepted
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javar

Implementation of asynchronous services
Implementing the callback

// Use the servlet context to reference the wsdl
// then create a new service/port dynamically

ServletContext sc = context.getMessageContext ()
.get ("javax.xml.ws.servlet.context");

Service s = Service.create(
sc.getResource (" /wsdl/StockQuote.wsdl")
new QName ("http://com.stock/",
“StockQuoteResponseService")) ;

StockQuoteResponse sqr = s.getPort (
new QName ("http://com.stock/",
“StockQuoteResponse") ,
StockQuoteResponse.class) ;
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Implementation of asynchronous services
Implementing the callback

Map requestProperties = sqr.getRequestContext() ;

// Change the endpoint address to the replyTo
// Correct the wsa headers, oracle version
requestProperties.put (

BindingProvider.ENDPOINT ADDRESS PROPERTY,
replyTo) ;
AddressingUtils.setupClientSideWSAddressing (requestP
roperties) ;
AddressingProperties rap =

AddressingUtils.getOutboundAddressingProperties (
requestProperties) ;

rap.setRelatesTo (relatesTo);

sqr .getPriceResponse (stockPrice);

Slocupteny
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Java

Declarative Asynchronous Services

» Implementing an asynchronous service is not trivial

» But the basic concepts are....
> .... so how about a declarative model?

= We have been working on something in Oracle iAS 11,

based on the JMS model
» We would like propose this for the JAX-WS standard
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Declarative Asynchronous Services
Simple Return Case

package com.stock;
import ..;

@WebService
@AsyncWebService
@Addressing
public class StockQuote {
public float getPrice(String ticker) {
return 100;

}

@ Sun | |
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Declarative Asynchronous Services

Simple Return Case
> The resultant WSDL, as before

=] Port Types aF 3 Seindings f Partner Link Types =+ 38 [ services 3+ ¥
Elﬁ i ﬂi StockQuotesoapHttp El% StockQuotelervice
|— 2 ey EP zoap:body - document ] E StockQuotePort

getPrice :
=7 StockQuoteResponse I':I EgetF‘rlce

E getPriceRezponze EI E{i StockQuoteReszponzeBinding
o 3 b soaprhody - document

I E getPriceResponsze

El stockQuote
@ StockQuoteProwvider

i StockQuoteRequestor
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Declarative Asynchronous Services
Callback Case

@WebService

@AsyncWebService

@Addressing

@CallbackInterface (StockQuoteResponse.class)
public class StockQuote {

@CallbackRef StockQuoteResponse response;

@OneWay public void getPrice (String ticker) {
if ("ORCL".equals(ticker))
response.stockPrice (100) ;
else
response.alternatives (new String[] {"ORCL"}) ;
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Declarative Asynchronous Services
Callback Case

package com.stock;
import ..;

@WebService
public interface StockQuoteResponse {

public void stockPrice(float price);
public void alternatives (String alternatives|[]);

@ Sun . .
e 2008 JavaOnesM Conference | java.dun.com/javaone | 39



= JavaOne

Declarative Asynchronous Services

Callback Case
» The resultant WSDL

=] Port Types 9p 38 S Bindings / Partner Link Types o2 = 38 5 Services 3 ¥
E_Iﬂ StockQuote EIE StockCQuotesoapHttp % StockQuoteservice

- =& getPrice |4 - g p soapbody - document "—l

: [+ input - - getPrice

ﬁ] StockQuoteRezponse EIE StockQuoteResponzebBinding

d P soapbody - document
E stockPrice
: E nostockFoundAlternatives
El StockQuote
F- @ StockQuoteProvider
i StockQuoteRequestar

Iszupte
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Declarative Asynchronous Services
Detalls

» @CallbackMethod, can be used to make a method
synchronous and control response details

> @AsyncWebServiceQueue, override the default JMS
queue

» Can have a mix of the return and callback styles

» Policy Annotations
Defined for the initiation service and for the callback invocation
Problem when creating ad-hoc relationships
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WSDL Improvements

Use partnerLinkType to relate portType instances
Request/Response operation mapping

Binding mapping

Fault as input in the response portType

Would allow better “Top Down” generation

» Complex message exchanges
One request — many responses
One request — one or more of possible responses
Interaction from the process point of view

VvV V. V VvV ¥V
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WSDL Improvements

<binding name="StockQuoteResponseBinding"
type="tns:StockQuoteResponse'">
<soap:binding style="document"“ transport=".."/>
<async:responseFor ref="tns:StockQuoteSoapHttp" />
<operation name="getPriceResponse'>
<soap:operation soapAction=""/>
<async:responseFor ref="getPrice" />
<input>
<soap:body use="literal"/>
</input>
</operation>
</binding>
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WSDL Improvements
Asynchronous Service Better Client?

@WebService

@AsyncClient
public interface StockQuote {

Response<Float> getPriceAsync (String
ticker) ;

Future<?> getPriceAsync(String ticker,
AsyncHandler<Float> responseReceiver) ;
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Java

Summary

» Asynchronous APIs are powerful but harder to work with

» By using WS-Addressing you can create a cross platform
asynchronous messaging system

» Implementing a service can be fiddly

» We put forward proposal for declaratively making a POJO
service asynchronous

» WSDL could be extended to make asynchronous
relationships more explicit for tooling
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Q&A

> See Also
e http://jax-ws.dev.java.net

e http://www.oracle.com/technology/products/jdev/

e http://www.oracle.com/technology/products/ias/index.html
> Blogs

* http://kingsfleet.blogspot.com
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