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The document is aimed at giving an inside view of business processes as they are executed in the SOA Suite runtime. It is but obvious 
that synchronous and asynchronous processes are implemented differently within the process engine.  

The flow diagrams and notes will try to explain the behind the scenes execution flow for these processes. 

Synchronous Process 

 

The following steps are performed: 
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1. The client calls a request on the Delivery Service which is generally the service endpoint exposed out of the process (this can 

also be a BPEL/BPM process). 

2. The synchronous flow is initiated by the Delivery Service. In this case, the first activity is a receive activity. 

3. The flow executes some activities, and then encounters a checkpoint, which is a breakpoint activity (other breakpoint activities 

are receive, onMessage, wait, and onAlarm etc.). On a checkpoint activity the instance data for the business process is stored 

in the database store (also known as dehydration store) 

4. Once the flow encounters this activity, the instance must be dehydrated. The assign activity following the checkpoint is 

processed by another thread in the background. 

5. The thread (the one from the client) goes back to the Delivery Service and waits for the reply from the Reply Queue. This 

waiting is subject to the syncMaxWaitTime value. If this time is exceeded, then the client thread returns to the caller with a 

timeout exception. 

6. Whenever the checkpoint activity is executed another new background asynchronous thread picks up where the other thread 

left off. It rehydrates the instance from the database, and executes the remaining activities. 

7. When the reply activity is executed, it puts the reply message in the Reply Queue. 

8. The Reply Queue now notifies any waiters that the reply message is available. If the waiter has not timed out, it gets the 

message. If it has timed out, the message is not picked up (note that the flow has completed normally). 

9. If the waiter has not timed out, it now has the reply message and returns to the client with the message response. 

If the flow did not have a checkpoint, then step 2 processes all the activities, including the reply (which added the reply message to the 
queue). When the thread returns to the delivery service, it waits for the reply.  

However, since the reply is already there, it returns immediately and is not subject to the syncMaxWaitTime value. 

In addition, the synchronous process saves itself in the database when it is finished. 
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Asynchronous Process 
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The flow executes in the following steps: 

1. The client posts the message to the Delivery Service. 

2. The Delivery Service saves the invocation message to the dlv_message table. The initial state of the message is 0 

(undelivered). 
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3. The Delivery Service schedules a Dispatcher Message to process the invocation message asynchronously. 

4. The Dispatcher Message is delivered to the dispatcher through the afterCompletion() call. Therefore, the message is not 

delivered if the JTA transaction fails. 

5. The Dispatcher sends the JMS message to the queue. Places a very short JMS message in the in-memory queue 

(jms/collaxa/BPELWorkerQueue). The small JMS message triggers the WorkerBean in the downstream step. 

6. This message is then picked up by a WorkerBean MDB, which requests the Dispatcher for work to execute.  

7. If the number of WorkerBean MDBs currently processing activities for the domain is sufficient, the dispatcher module may 

decide not to request another MDB. The decision to request an MDB is based on the following: 

1. The current number of active MDBs 

2. The current number pending (that is, where a JMS message has been sent, but an MDB has not picked up the message) 

3. The value of dspMaxThreads 

8. MDB fetches the invocation message from the Dispatcher. 

9. MDB passes the invocation message to SOA Suite Process Engine, which updates the invocation message state to 1 

(delivered), creates the instance, and executes the activities in the flow until a breakpoint activity is reached. 

From a Thread and Transaction handling perspective here is what happens in the background for a process instance 

1. Caller Thread T1 receives an incoming message and saves it to the internal delivery queue. Thread T1 is then released by 

Oracle BPEL Server and the caller can continue its own processing. 

2. Inside the server, a message driven bean called WorkerBean monitors the queue for invocation requests. The WorkerBean 

picks up the message from the delivery queue, spawns a new thread (T2), and starts a Java Transaction API (JTA) transaction 

(TXN1) to create and run the instance.  

3. Thread T2 encounters a midprocess breakpoint activity (receive/checkpoint) and decides to dehydrate the process instances. 

4. Thread T2 retrieves a database connection (C1) from the data source connection pool. 

5. Thread T2 saves the process instance to the dehydration database, which ends the transaction (TXN1). 

6. Caller Thread T3 intercepts an invocation from the partner and saves the incoming message to the delivery queue 

(dehydration point). 

7. The Oracle BPEL Server WorkerBean picks up the message from the delivery queue, spawns a new Thread (T4), and starts a JTA 

transaction (TXN2) to continue the instance. 

8. Thread T4 encounters the end of the process and must dehydrate the process instance. 

9. Thread T4 retrieves a database connection (C2) from the data source connection pool. 
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10. Thread T4 saves the process instance. 

 

Thread and Transaction Handling for a Process 
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