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Chapter 1.

Chapter 1. Core Engine: API

This chapter introduces the API you need to load processes and execute them. For more detail
on how to define the processes themselves, check out the chapter on BPMN 2.0.

To interact with the process engine (for example, to start a process), you need to set up a session.
This session will be used to communicate with the process engine. A session needs to have a
reference to a knowledge base, which contains a reference to all the relevant process definitions.
This knowledge base is used to look up the process definitions whenever necessary. To create
a session, you first need to create a knowledge base, load all the necessary process definitions
(this can be from various sources, like from classpath, file system or process repository) and then
instantiate a session.

Once you have set up a session, you can use it to start executing processes. Whenever a process
is started, a new process instance is created (for that process definition) that maintains the state
of that specific instance of the process.

For example, imagine you are writing an application to process sales orders. You could then define
one or more process definitions that define how the order should be processed. When starting up
your application, you first need to create a knowledge base that contains those process definitions.
You can then create a session based on this knowledge base so that, whenever a new sales order
comes in, a new process instance is started for that sales order. That process instance contains
the state of the process for that specific sales request.

A knowledge base can be shared across sessions and usually is only created once, at the start of
the application (as creating a knowledge base can be rather heavy-weight as it involves parsing
and compiling the process definitions). Knowledge bases can be dynamically changed (so you
can add or remove processes at runtime).

Sessions can be created based on a knowledge base and are used to execute processes and
interact with the engine. You can create as many independent session as you need and creating
a session is considered relatively lightweight. How many sessions you create is up to you. In
general, most simple cases start out with creating one session that is then called from various
places in your application. You could decide to create multiple sessions if for example you want
to have multiple independent processing units (for example, if you want all processes from one
customer to be completely independent from processes for another customer, you could create an
independent session for each customer) or if you need multiple sessions for scalability reasons.
If you don't know what to do, simply start by having one knowledge base that contains all your
process definitions and create one session that you then use to execute all your processes.

1.1. The JBPM API

The jBPM project has a clear separation between the API the users should be interacting with
and the actual implementation classes. The public API exposes most of the features we believe
"normal” users can safely use and should remain rather stable across releases. Expert users can
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still access internal classes but should be aware that they should know what they are doing and
that the internal API might still change in the future.

As explained above, the jBPM API should thus be used to (1) create a knowledge base that
contains your process definitions, and to (2) create a session to start new process instances,
signal existing ones, register listeners, etc.

1.1.1. Knowledge Base

The jBPM API allows you to first create a knowledge base. This knowledge base should include
all your process definitions that might need to be executed by that session. To create a knowledge
base, use a knowledge builder to load processes from various resources (for example from the
classpath or from the file system), and then create a new knowledge base from that builder. The
following code snippet shows how to create a knowledge base consisting of only one process
definition (using in this case a resource from the classpath).

Know edgeBui | der kbui | der = Know edgeBui | der Fact ory. newkKnow edgeBui | der () ;
kbui | der . add( Resour ceFact ory. newCl assPat hResour ce(" M/Process. bpm"), ResourceType. BPM\2) ;
Knowl edgeBase kbase = kbui |l der. newKnow edgeBase();

The ResourceFactory has similar methods to load files from file system, from URL, InputStream,
Reader, etc.

If you don't want to list all resources in your Java code, you could use a configuration file, called a
changeset, to define these. These are simple XML configuration files that then list the resources.
For example:

<change-set xm ns='http://drools.org/drool s-5.0/change-set’ xmns:xs="http://

www. W3. or g/ 2001/ XMLSchena- i nst ance’ xs: schemalLocati on="http://drools. org/
dr ool s- 5. 0/ change- set http://anonsvn. jboss. org/repos/| abs/| abs/j bossrul es/
trunk/ dr ool s-api / src/ mai n/ resour ces/ change-set-1. 0. 0. xsd' >

<add>

<resource source='file:/path_to_process/ MyProcess. bpmm' type='BPM\2' />
</ add>
</ change- set >

You can also use a change set to load all processes from one or multiple folder for example:

<change-set xm ns='http://drools.org/drool s-5.0/change-set' xmns:xs="http://

www. W3. or g/ 2001/ XM_Schena- i nst ance' xs: schemalLocati on="http://drools. org/
dr ool s- 5. 0/ change- set http://anonsvn. j boss. org/repos/| abs/| abs/j bossrul es/
trunk/ dr ool s-api/ src/ mai n/ resour ces/ change-set-1.0.0. xsd' >

<add>

<resource source='file:/path_to_process/folderl/' type=' BPM\2'/>
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<resource source='file:/path_to_process/folder2/' type='BPM\2'/>
</ add>
</ change- set >

You can create a process from a changeset file by using the ResourceType CHANGE_SET:

Know edgeBui | der kbuil der = Know edgeBui | der Fact ory. newKnow edgeBui | der () ;
kbui | der . add( Resour ceFact ory. newCl assPat hResour ce( " changeset. xm "), ResourceType. CHANGE_SET)
Knowl edgeBase kbase = kbui |l der. newKnow edgeBase();

You can also use a knowledge agent to create a knowledge base. The main advantage of a
knowledge agent is that you can configure it to automatically update the knowledge base if the
resource(s) it is based on are updated. When initializing the knowledge agent, you need to use
a changeset to define which resources it should monitor. This could either be files, or folders,
in which case it will automatically update itself for all files added, updated or removing in that
folder. For example, you could use the following snippet to create a kbase from a folder on the
file system, and it will check every ten seconds (this is configurable of course) for updates, and
will add, update or remove processes based on updates.

Resour ceChangeScanner Conf i gurati on sconf = ResourceFactory. get Resour ceChangeScanner Servi ce() . ne
sconf. set Property( "drool s.resource. scanner.interval", "10" ); // every 10s
Resour ceFact ory. get Resour ceChangeScanner Ser vi ce() . confi gure( sconf );
Resour ceFact ory. get Resour ceChangeScanner Servi ce().start();
Resour ceFact ory. get Resour ceChangeNot i fi erService().start();
Know edgeAgent Confi gurati on aconf = Know edgeAgent Fact ory. newkKnow edgeAgent Confi gurati on();
aconf. set Property("drool s. agent. newl nstance", "false");
Knowl edgeAgent kagent = Knowl edgeAgent Fact ory. newknowl edgeAgent (" Fol der
changeset", aconf);
kagent . appl yChangeSet ( Resour ceFact ory. newC assPat hResour ce( " changeset Fol der. xm ")) ;
Knowl edgeBase kbase = kagent. get Know edgeBase();

<change-set xml ns='"http://drools.org/drool s-5.0/change-set' xmns:xs="http://

www. W3. or g/ 2001/ XMLSchena- i nst ance’ xs: schemalLocati on="http://drools. org/
dr ool s- 5. 0/ change- set http://anonsvn. jboss. org/repos/| abs/| abs/j bossrul es/
t runk/ dr ool s- api/ src/ mai n/ resour ces/ change-set-1. 0. 0. xsd' >
<add>
<resource source='file:/path_to_process/folderl/' type=" BPM\2' />
</ add>

</ change- set >

A knowledge agent can also load a kbase from the Guvnor repository. An example is provided
in the process repository chapter.
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1.1.2. Session

Once you've loaded your knowledge base, you should create a session to interact with the engine.
This session can then be used to start new processes, signal events, etc. The following code
snippet shows how easy it is to create a session based on the previously created knowledge base,
and to start a process (by id).

St at ef ul Knowl edgeSessi on ksessi on = kbase. newSt at ef ul Knowl edgeSessi on() ;
Processl nst ance processl nstance = ksession. startProcess("com sanpl e. M/Process");

The ProcessRunt i ne interface defines all the session methods for interacting with processes, as
shown below.

/**

* Start a new process instance. The process (definition) that shoul d

* be used is referenced by the given process id.

*

* @aram processld The id of the process that should be started

* @eturn the Processlnstance that represents the instance of the process that was startec
*/

Processl nstance startProcess(String processld);

/**

* Start a new process instance. The process (definition) that should

* be used is referenced by the given process id. Paraneters can be passed
* to the process instance (as nanme-value pairs), and these will be set

* as variables of the process instance.

* @aram processld the id of the process that should be started
* @aram paranmeters the process variables that should be set when starting the process it
* @eturn the Processlnstance that represents the instance of the process that was startec
*/
Processl nstance startProcess(String processld,

Map<String, Object> paraneters);

/**
* Signals the engine that an event has occurred. The type paraneter defines
* which type of event and the event paranmeter can contain additional information
* related to the event. All process instances that are listening to this type
* of (external) event will be notified. For perfornance reasons, this type of event
* signaling shoul d only be used if one process i nstance shoul d be abl e to notify
* other process instances. For internal event within one process instance, use the
* signal Event nmethod that also include the processlnstanceld of the process instance
* in question.

*

* @aramtype the type of event
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* @aram event the data associated with this event
*/
voi d signal Event (String type,
Cbj ect event);

/**

* Signals the process instance that an event has occurred. The type paraneter defines
* which type of event and the event paraneter can contain additional information
* related to the event. All node instances inside the given process instance that
* are listening to this type of (internal) event will be notified. Note that the event
* will only be processed inside the given process instance. All other process instances
* waiting for this type of event will not be notified.
*
* @aramtype the type of event
* @aram event the data associated with this event
* @aram processlnstanceld the id of the process instance that shoul d be signal ed
*/
voi d signal Event(String type,
oj ect event,
I ong processlnstancel d);

/**

* Returns a collection of currently active process instances. Note that only process

* instances that are currently | oaded and active inside the engine will be returned.

* When using persistence, it is likely not all running process instances will be | oaded
*as their state will be stored persistently. It is recommended not to use this

* method to collect informati on about the state of your process instances but to use

* a history log for that purpose.

*

* @eturn a collection of process instances currently active in the session

*/

Col | ecti on<Processl nst ance> get Processl nstances();

/**

* Returns the process instance with the given id. Note that only active process instance:s
*will be returned. |f a process instance has been conpl eted already, this nethod will re
* null.

*

* @aramid the id of the process instance

* @eturn the process instance with the givenidor null if it cannot be found

*/

Processl nst ance get Processl nstance(l ong processl nstancel d);

/**

* Aborts the process instance with the given id. |f the process instance has been conpl et
* (or aborted), or the process instance cannot be found, this nethod will throw an
* 111 egal Argunent Excepti on.

*

* @aramid the id of the process instance
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]
voi d abortProcessl nstance(l ong processl nstancel d);

/‘k*k

* Returns the WorkltenmVanager related to this session. This can be used to
* regi ster new WorkltenHandl ers or to conplete (or abort) Workltens.

*

* t he Workltemvanager related to this session
*/
Wor kI t emvanager get Wor kl t emVanager () ;

1.1.3. Events

The session provides methods for registering and removing listeners. A ProcessEvent Li st ener
can be used to listen to process-related events, like starting or completing a process, entering
and leaving a node, etc. Below, the different methods of the ProcessEvent Li st ener class are
shown. An event object provides access to related information, like the process instance and node
instance linked to the event. You can use this API to register your own event listeners.

public interface ProcessEventListener {

voi d beforeProcessStarted( ProcessStartedEvent event );

voi d afterProcessStarted( ProcessStartedEvent event );

voi d bef oreProcessConpl et ed( ProcessConpl et edEvent event );
voi d afterProcessConpl et ed( ProcessConpl et edEvent event );

voi d bef oreNodeTri ggered( ProcessNodeTri ggeredEvent event );
voi d afterNodeTri ggered( ProcessNodeTri ggeredEvent event );
voi d bef oreNodeLeft( ProcessNodelLeftEvent event );

voi d afterNodeLeft( ProcessNodelLeftEvent event );

voi d bef oreVari abl eChanged( ProcessVari abl eChangedEvent event);
voi d afterVari abl eChanged( ProcessVari abl eChangedEvent event);

A note about before and after events: these events typically act like a stack, which means that any
events that occur as a direct result of the previous event, will occur between the before and the
after of that event. For example, if a subsequent node is triggered as result of leaving a node, the
node triggered events will occur inbetween the beforeNodeLeftEvent and the afterNodeLeftEvent
of the node that is left (as the triggering of the second node is a direct result of leaving the first
node). Doing that allows us to derive cause relationships between events more easily. Similarly,
all node triggered and node left events that are the direct result of starting a process will occur
between the beforeProcessStarted and afterProcessStarted events. In general, if you just want
to be notified when a particular event occurs, you should be looking at the before events only (as
they occur immediately before the event actually occurs). When only looking at the after events,
one might get the impression that the events are fired in the wrong order, but because the after
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events are triggered as a stack (after events will only fire when all events that were triggered as
a result of this event have already fired). After events should only be used if you want to make
sure that all processing related to this has ended (for example, when you want to be notified when
starting of a particular process instance has ended.

Also note that not all nodes always generate node triggered and/or node left events. Depending
on the type of node, some nodes might only generate node left events, others might only generate
node triggered events. Catching intermediate events for example are not generating triggered
events (they are only generating left events, as they are not really triggered by another node, rather
activated from outside). Similarly, throwing intermediate events are not generating left events
(they are only generating triggered events, as they are not really left, as they have no outgoing
connection).

jBPM out-of-the-box provides a listener that can be used to create an audit log (either to the
console or the a file on the file system). This audit log contains all the different events that occurred
at runtime so it's easy to figure out what happened. Note that these loggers should only be used
for debugging purposes. The following logger implementations are supported by default:

1. Console logger: This logger writes out all the events to the console.

2. File logger: This logger writes out all the events to a file using an XML representation. This
log file might then be used in the IDE to generate a tree-based visualization of the events that
occurred during execution.

3. Threaded file logger: Because a file logger writes the events to disk only when closing the
logger or when the number of events in the logger reaches a predefined level, it cannot be
used when debugging processes at runtime. A threaded file logger writes the events to a file
after a specified time interval, making it possible to use the logger to visualize the progress in
realtime, while debugging processes.

The Knowl edgeRunt i neLogger Fact ory lets you add a logger to your session, as shown below.
When creating a console logger, the knowledge session for which the logger needs to be created
must be passed as an argument. The file logger also requires the name of the log file to be created,
and the threaded file logger requires the interval (in milliseconds) after which the events should
be saved. You should always close the logger at the end of your application.

Knowl edgeRunti neLogger | ogger =

Know edgeRunt i neLogger Fact ory. newFi | eLogger ( ksession, "test" );
/] add invocations to the process engine here
/1 e.g. ksession.startProcess(processld)

| ogger. cl ose();

The log file that is created by the file-based loggers contains an XML-based overview of all the
events that occurred at runtime. It can be opened in Eclipse, using the Audit View in the Drools
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Eclipse plugin, where the events are visualized as a tree. Events that occur between the before
and after event are shown as children of that event. The following screenshot shows a simple
example, where a process is started, resulting in the activation of the Start node, an Action node
and an End node, after which the process was completed.

1.2. Knowledge-based API

As you might have noticed, the API as exposed by the jBPM project is a knowledge API. That
means that it doesn't just focus on processes, but potentially also allows other types of knowledge
to be loaded. The impact for users that are only interested in processes however is very small.
It just means that, instead of having a ProcessBase or a ProcessSession, you are using a
KnowledgeBase and a KnowledgeSession.

However, if you ever plan to use business rules or complex event processing as part of your
application, the knowledge-based API allows users to add different types of resources, such as
processes and rules, in almost identical ways into the same knowledge base. This enables a
user who knows how to use jBPM to start using Drools Expert (for business rules) or Drools
Fusion (for event processing) almost instantaneously (and even to integrate these different types
of Knowledge) as the API and tooling for these different types of knowledge is unified.
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