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Introduction

Thisdocumentationisintended for Bonitaadministrators, architectsand devel opers. It introducethe Bonita
v4 architecture, presents some of the main concepts in Bonita and also provides some useful installation
and configuration instructions. If you are already familiar with previous Bonita versions you will find in
the last chapter a change history between those versions and Bonita v4.

Chapter 1, General information describes the new version Bonita v4 called Nova Bonita
Chapter 2, Prerequisitesfocus on the har dwar e and softwar e prerequisites

Chapter 3, Concepts describes main workflow concepts

Chapter 4 ,Configuration and Services describes main configuration features and default services
Chapter 5, Installation guide guides you on installing the Bonitav4

Chapter 6, Developer's Guide guides you through the descovery of Nova Bonita functionalities.

Chapter 7, Change history between Bonitav3 and Bonitav4




Chapter 1. General information

1.1. Nova Bonita introduction

Nova Bonitais the name of new version of Bonita v4.

“Nova’ technology isbased onthe“ ProcessVirtual Machine” conceptual model for processes. The Process
Virtual Machine defines a generic process engine enabling support for multiple process languages (such
BPEL, XPDL...).

On top of that, it leads to a pluggable and embeddable design of process engines that gives modelling
freedom to the business analyst. Additionally, it enables the developer to leverage process technology
embedded in a Java application.

For more information about the Process Virtua Machine, check Nova Bonita FAQs
[http://wiki.bonita.objectweb.org/xwiki/bin/view/Man/FAQ] on the Bonita web site [http://
bonita.objectweb.org].

1.2. Feature list

Nova Bonita (aka Bonita v4) is a lightweight workflow/BPM solution that provide XPDL 1.0 support.
Nova Bonita V4 comes with an enhanced XPDL extension module, a rich workflow API, support
for iterations and deadlines, multiple variables types support, activities multi instantiation, processes
versioning and a set services such configurable journal, history and timers services.

Bonita 4.0.1 isthe latest stable release. For a detailed list of improvements and bug fixes included in this
version please check the releases notes.

Hereafter you can find the list of features available in Bonita v4:

 Powerful workflow API covering deployment, definition, runtime and history workflow data

* QuereyAPsl vs RuntimeAPIs for advanced resources (hooks, mappers and performer assignments)
 Standard (J2SE) vs Enterprise (J2EE) deployment

 JEE deployment includes support for both 1.4 and 1.5 standards

» Support for XPDL 1.0 activities : Join, Split, Activity (Route, implementation no and subFlow) in both
automatic and manual execution modes

 Support of main XPDL 1.0 elements: Datafield, DataType, Participant, Transition, RedefinableHeader,
Transition Restriction, Package...

» Support of advanced entities/resources. Hooks, mappers, performer assignments and activities multi-
instantiators (via XPDL extended attributes)

 Persistent execution (through a configurable persistence service, hibernate by default)
 Subprocesses support
* Activities multi-instantiation support

* |terations/cycles support
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Activities deadlines support through the Process Virtua Machine generic and configurable Timer
service

Configurable journal and history workflow modules: history db vs history xml implementations

Advanced process deployment capabilities including ".bar" file deployment and loca vs global
resources (hooks, mappers, performer assignments and instantiators)

Processes and package versioning

Standard security service based on JAAS LoginModules: Test, standard and J2EE login modules are
included in the package

Tasks (akamanual activities)assigh and re-assign capabilities

Unified life cycle for workflow activities (XPDL activities types) execution handling synchronization
with Tasks, also known as manual activities, life cycle.

Task Management module handling init, ready, executing, finished, dead, suspend and resume states

Transitions conditions advanced support based on BeanShell scripting language and multiple variables
types

Workflow data: both process and activity level variables support

Integer, String, Float, Boolean, Date and Enumerated types are supported as variable types

Default mapper implementation: Initiator Mapper

Process Virtua Machine technology based

BPM Designer (ProEd):

¢ Eclipse and Desktop versions

« "Easy workflow project” creation wizard available in Eclipse version

» Graphical support for advanced Nova Bonita entities: hooks, mappers, performers and instantiators
 Support for multiple variables types

e "Smart" conditions editor: graphical definition of complex conditions based on multiple operators
and variables types

« Automatic generation of start and end BPM steps

BPM Console

* Web 2.0 console supporting both desktop and traditional portal layout modes
« Monitoring vs Worklist applications (portlets)

* Internal user repository handling access rights to applications

« Automatic generation of forms vs customized forms

« Console customization capabilities: on the fly page creation, add/remove applications and widgets,
look and fed...
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» Applications (portlets) and widgets support

1.3. Restrictions

Nova Bonita comes out with an innovative architecture based on a generic and extensible engine, called
"The Process Virtual Machine" and a powerful injection technology allowing services pluggability.

Nova Bonita includes support for elements defined in the XPDL 1.0 standard. Next versions will
add support for XPDL 2.0 standard coverage as well as the following new features: asynchronous
activities execution, process changes (instance modifications), native clustering... Check the
roadmap [http://wiki.bonita.objectweb.org/xwiki/bin/view/Main/Roadmap] for more information about
next developments.

This release does not yet support the following features available in Bonitav3:
* Block activities
* Process definition and process modifications via Java API's (process changes on the fly)

» Hooks: processes hook (onlnstantiate) as well as activity onCancelled hook are not yet supported
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Chapter 2. Prerequisites

2.1. Hardware

A 1GHz processor is recommended, with aminimum of 512 Mb of RAM. Windows users can avoid swap
file adjustments and get improved performance by using 1Gb or more of RAM

2.2. Software

* NovaBonitahas been successully tested in the following environments (should work in others but those
ones are part of Nova Bonita continuous integration infrastructure):

* Operating Systems
+ Solaris-10 (SunOS 5.10) x86
e GNU/Linux kernel 2.6.25-2 x86 Debian
* Windows XP
e JavaVirtual Machines (jdk 1.5 and 1.6):
e Sun-jdk1.5.0 13
* Jrockit-R27.1.0-jdk1.5.0_08
¢ Ibm-java2-i386-50
e Jrockit-R27.2.0-jdk1.6.0
* Sun-jdk1.6.0 06
* Relationa Databases:
* Mysgl-server 5.0.51a-6
» Postgresgl 8.3.3-1
» Oracle11.1.0
+ H21.0.76
« HSQL 1.8.0.7
* Application Servers:
* Tomcat 5.5.26
+ JONAS4.8.6

* Jboss-4.2.2.GA

JONAS 5.0.5 snapshot

* Jb0ss-5.0.0.CR2
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e Easybeans1.0.1

» NovaBonitarequires Apache Ant 1.6.5 or higher. Apache ant will allow usersto deal with configuration
and administration operations

It can be downloaded from http://ant.apache.org




Chapter 3. Concepts
3.1. Terminology

Bonitais an XPDL compliant workflow solution, so most of the concepts presented in this section are
the ones included in the XPDL specification. Please, refer to this specification for more details. In the
following lines we will briefly introduce those concepts and explain in details the way in which they are
leveraged in Nova Bonita:

» Packageissued from XPDL actsasacontainer for main workflow objectsthat can be shared by multiple
workflow processes.

» Process (called Workflow Process into XPDL) contains the elements that make up a workflow:
activities, datafields, participants, transitions, .....

 Activity isthe base workflow entity to build a process. It contains others sub entitiesthat will determine
the behavior of the activity (the implementaion : no or subflow, the start mode: manual/automatic, the
performer, the performer assignment, the transition restrictions : Split or Join).

e Task is a runtime object created as a specific activity type which is aso called manual activity.
Workflow tasks could be managed by an independant modul e receiving tasks from other applications.

* Participant isan actor in aworkflow process. The following types are supported: SY STEM, HUMAN,
ROLE. Participants are associated to tasks.

» Transition is a dependency expressing an order constraint between two activities. The notion of 1oop
(also called iteration) is also represented via atransition.

» Variable (aka Workflow Relevant Datain XPDL) is a workflow unit of data. Variables can be local
to an activity or global to the process or a package. Nova Bonita support the following data types:
Enumeration, String, Float, Integer, Boolean, Datetime, Performer.

» Hook isuser defined logic adding automatic or specific behavior to activities and workflow processes

* Mapper is a unit of work allowing dynamic role resolution each time an activity with human task
behavior is created (instantiated).

» Performer assignment is aunit of work adding additional activity assignment rules at run time.

Each one of those entities are leveraged by both BPM definition and runtime environments. Definition
data, runtime recorded data and archived data are so automatically managed by the engine. To easily play
with those three aspects that characterizes workflow entities, Bonita has introduced UUID's (Universally
Unique ldentifier). Each entity has its own typed UUID that can be used when doing operations at both
definition and runtime sides through the Bonita facade API's.

3.2. Package

Package element in an XPDL definition file contains. processes, participants, datefields..... Theideaisto
put together multiple processes definition in one single XPDL filethat will be deployed oncein the engine.
These processes can share participants and datafields.

Process deployment implies to deploy at least a package (ie. the XPDL file that contains the Package
element). Package is the minimal unit of deployment.
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3.2.1.

3.2.2.

The notion of package concerns also the scope of deployed java classes/artifacts (i.e hooks, mappers and
performer assignments). If java classes are deployed within apackage, they will bevisiblefor all processes
included in this package (XPDL file). Undeployment operation of apackagewill undeploy all these classes
aswell. Java classes can also be deployed globally (meaning at workflow server level) and so be acceded
by any process/activity of any package.

QueryDefinitionAPI provides access to deployment and undeployement package related data.

LifeCycle

A package hasitsown life cycle:

» Deployed: When deployment operation is successfully executed (through the Management API), state
of the package is deployed.

* Undeployed: when undeploy() operation is successfully performed, the state of the package becomes
undeployed. An ‘undeployed-package-handler’ (refer to section Configuration and Services for more
info) isthen called. This handler is responsible for storing undeployment related data into the archive/
history repository through the default environment configuration.

Versioning

Packaging versionning is fully supported in this version. The Bonita API provides operations allowing to
deploy and undeploy different package versions as well as to retrieve useful data from those packages.

The only contraint on regards to the version for the deployment is the following:

« It'sforbidden to deploy two times in sequence a package with the same package Id if the version isthe
same in both packages (XPDL constraint)

3.3. Process

3.3.1.

3.3.2.

Processes are defined within a package and deployed into the engine by deploying the package.

Process Basics

» Process definition: contains the workflow definition logic (elements that makes up a workflow). A
process definition isinstantiated.

* Process Instance: represents a specific execution of a workflow process. It may run as an
implementation of an activity of type subflow.

Life Cycles (process/instance)

A process has the following life cycle:

 Deployed: when the package containing the processis successfully deployed, the processis created into
the engine and its state is deployed.

» Undeployed: when the process is successfully undeployed via the undeployment of the package
containing the process its state become undeployed.

A process instance has the following life cycle:

« Initial: once the process instance has been created, state is set to initial.




Concepts

3.3.3.

3.3.4.

3.3.5.

 Started: when instantiateProcess() method of the RuntimeAPI is called, firstly the instance is created
(Initial state) and secondly the execution is automatically started which causes the state of the instance
to become started.

» Finished: when the execution has reached the " bonitaEnd" activity (last activity in a workflow
process), theinstance state is set to finished.

Process definition & process Instances

Common BPM scenarios are focused on the re-use of a process definitions; in these scenarios, a long-
time is spent when defining a generic process model that instantiates in the same way many times. These
processes are called business processes (aka process models in Bonita).

A process is a specific definition of a process that may be instantiated multiple times. These processes
are based on a process-instance workflow paradigm. Processes are created into the the engine via the
ManagmentAPI (deployment operationsgiving an XPDL file). Java DefinitionAPI allowing the creation
of aprocessviaajavaAPI isnot yet supported for thisrelease.. When the processis created, the workflow
users are able to instantiate the workflow process via the RuntimeAPI to create process instance(s),
execute assigned tasks... Once the process instance(s) are created, workflow participants can access the
QueryRuntimeAPI to accomplishthefollowing: obtaintheir "ToDao", "done", "suspended" lists, or access
the QueryDefinitionAPI to get definition (as a complement of runtime data) informations about process,
activities, tasks, instances, participants ....

A process keeps track of al itsinstances. That is, all instances of this process are retrievable through the
QueryRuntimeAPI operations.

Bonita instantiation mechanism:

At processinstanti ation timeanew process object i ssued from adeployed processdefinitioniscreated. This
object isinitialized with definition elements and specific parameters such as variables. A root execution
object pointing to the process object is created and started. It causes the execution to point to (and enter
into) the first activity of the process. The root execution references a Process| nstance object representing
the runtime data being recorded in the journal all along the life of the processinstance.

Versioning

Versionning of processes is fully supported. The only contraints on regards to the version for the
deployment is:

« It'sforbidden to deploy two processes with the same processid in the same package even if the versions
are not the same (XPDL constraint)

Concept of Hooks

Hooks are user-defined logic that can be triggered at some defined point in the processlife cycle. Process
Hooks are not supported in thisversion.

Process hooks types are:

* Onlnstantiate hook is called when a workflow instance is created. The Oninstantiate hook is not
considered to be in the same transaction as the process instantiation action.

» OnFinish hook is called automatically after workflow instance termination ends.

e OnCancel hook is caled automatically when a user or a workflow administrator decide to cancel a
workflow instance
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3.3.6. SubProcesses

Sometimes, anindependently existing business process can take part in another more sophisticated process.
Instead of redefining the activities, edges, properties, and hooks in the parent process, the independent
process may run as an implementation of an activity of type subflow. As the execution logic is inside
the subProcess, the subProcess activities are started and finished automatically by the Workflow engine
according to the subProcess state. Cr eating a SubPr ocess Activity: When asubProcess activity isdefined
inthe process, aspecific activity with subflow behavior iscreated (processid of the process, local variables,
infout/in-out parameters of the sub...).. Instantiating a Process with a SubProcess Activity: At runtime,
the execution enter into the subflow type activity, the following operations are done:

» Aninstance of the process referenced by the subflow activity is created.

* A new root execution is created into thisinstance and is automatically started (then execution entersin
the first activity of the subflow).

* Local variables of the subflow activity (defined through extended attributesin XPDL 1.0) are created as
global variables of theinstancein the subflow (thisisthe default way to pass variablesto asubflow when
processes are defined using the ProEd editor). At the end of the subflow execution, global variables
are automatically propagated to the parent process as local variables of the subprocess activity.

« If both formal parametersinto the subflow process and actual parametersinto the subflow activity
have been defined, the list of actual parameters are mapped to the formal parameters (these XPDL
definitions are supported by Bonita engine but not yet by ProEd editor).

3.4. Activities

3.4.1.

Activity has no state (only started and finished dates are managed). Notion of state at this|level depends
only on the activity types: Task, Subflow, Route, Automatic (detailed below). When the execution enters
into the activity it executes the logic (behavior/type) of this activity.

Activity Basics
The activity isthe basic unit of work within a process.

Bonita engine is supporting all kinds of activities specified within XPDL 1.0. Those activity types are
the following:

* Manual activity (startMode = manual, Implementation = No): When the execution entersinto amanual
activity atask object (aka human task or user task) is created. QueryRuntimeAPI alows to get access
to the task according to the task state. RuntimeAP!| alows to manage the task state (start, suspend,
resume and finish operations). In further releases tasks could be managed by an external and pluggable
task module that will allow tasks creation comming from a workflow engine as well as from any other
applications such aforum, an online manage....

» Automatic activity (startMode = automatic, Implementation = No) : the activity is automatically
executed by the engine.

* Route activity (Route element): Route are specialized to express Transition Restriction (e.g. SPLIT is
automatically executed by the engine.

» Subflow activity (implementation = Subflow startMode = automatic): the activity is automatically
executed by the engine.

» BlockAdctivity (BlockActivity element): the activity references an ActivitySet (set of activities) ansis
automatically executed by the engine.
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3.4.2.

3.4.3.

In additionto information determining the activity type, additional informations can be added tothe activity
definition depending on its type (this data can be accessed via the QueryDefinitionAPI):

* Nameand Id: Id is unique within the process.

» Transition Restriction: logic of control for incoming or/and outgoing transtions (e.g. Split and Join).
This attribuite applies to any activity type. Routes behaviour only relates to Transition restriction.

» Performer: actor defined in charge of the activity (Human or Role)
» Deadline: duedate for a particular activity

» Advanced Bonita features defined using extended attributes: local variables, role mapper, performer
assignment

* Description, documentation, icon

Runtime (recorded) data concerning activities is divided in a common part and a body. the common
part is represented by an object called "Activitylnstance". This object is returned by operations included
in the queryRuntimeAPI. The "Body" relates to the specific behaviour of each activity (Tasklnstance,
SubflowBody, RouteBody and AutomaticBody are the types supported)

Route and subflow activity types can't execute hooks. Only Tasks and Automatic activities types are able
to execute them. Refer to section Hooks here below for more details about hooks usage.

Life cycle for tasks (aka manual activity)

Only tasks hasitsaown life cycle. thislife cycle is composed by the following states:

* Ready: This is the state of an activity ready to be started. There are two possible situations for this
state to occur:

 Activity for which there is no ingoing transitions

« Ingoing connected activities of aparticular activity are successfully finished and transition conditions
were evaluated to true

* Initial: Thisisthe default state of tasks that are not yet ready to be executed
» Executing: An activity under execution.

» Suspended: An activity having that was either in Ready or Executing state that has been suspended.
Resume operation put back the activity with itsinitia state.

 Finished: An activity that has successfully finished.

Transition between Activities

Most of the usual transition patterns can be achieved through Nova Bonita Workflow. There is no specia
activities to achieve these patterns; however, any activity can behave as a routing node (obviously the
casefor Route activity). The transition pattern depends on the Transition Restrictions (e.g. Join, Split) and
transition conditions defined. Transition Restrictions can be one or both of the followings:

» Join: describing the semantics of an activity with multiple (>= 1) incoming transitions;
* Split: describing the semantics of an activity with multiple (>= 1) outcoming transitions.

For Join, possiblestypes are:

10
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3.4.4.

* AND (also known as "synchronize join"): the activity is not initiated until the transition conditions on
al incoming routes evaluate to true.

e XOR (aso known as "asynchronous join"): No synchronisation is required. the activity is executed
when the first execution enter the activity.

For Split, allowed types are;

» AND: the number of child executionsthat will be created depends on the number of outgoing transitions
and the conditions (evaluated to true) associated with each transition.

» XOR: A single transition route is selected. when evaluation the conditions on the outgoing transitions
the first one evaluated to trueis taken.

Note

The current version of Nova Bonita Designer, only generates Join types . If more than one
ougoing transitionsis set (without Split within the Transitiion Restriction), an implicit Split
And is constructed by the engine.

The transition patterns can be refined by defining conditions in edges between activities. A condition
operates on the value of one or more variables of activities, and is expressed in Java. Any java expression
statement is valid. Assuming that the variable “Var” is defined for a given activity, any of the following
constructsisavalid condition: (strl.compareTo("initial value") ==0) & & (enuml.compareTo("yes") ==0)
& & (floatl.compareTo("1.0") ==0) & & (intl.compareTo("123") == 0) & & (booleanl.compareTo("true")
==0) && (datel.compareTo("2008-09-25T13:14:58") == Q)

Iterating Activities

Bonita supports both structured (one entry and exit point in the cycle) and arbitrary cycleg/iterations. Nova
bonitaiteration feature is natively supported through the use of XPDL Transition element: aloop may be
represented via a transition that returns to an activity that was on a path that led to the transition.

The following Guidelines explain how to design iterations in Nova Bonita:
Premise: It is not possible to continue execution inside iterations and exit at the same time.
1. Only asingleiteration is allowed between two connecting nodes.

2. All transitions exiting from a node starting the iteration must meet a condition. If there is more than
one transition for exiting from that node, al transitions must meet a condition.

Following figureillustrates atypical design that matches our mode!:

Mandaton

Transiton condition - -
to iterate Transbon condition
to exit

';g;' | | Middle —— e iterator Hie| Final

11
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3.4.5.

To guarantee the premise, the iteration condition and edge condition must be exclusive. This means that
when one is true the other is false. Only iterations from Iterator to Initial are possible. Conditions can be
agroup of conditionslike: (((...) && (...)) || (...)). (Remember: only a single iteration between nodesis
allowed.) There could be another iteration starting in the Iterator activity going to Middle or to Iterator
itself. Iterations from Iterator to Final activity are not allowed because a cycle does not exist. An edge
condition from Iterator to Final activity is strictly necessary and must be the opposite of the iteration
condition. If there are multiple edges outgoing from Iterator to other activities, all of them must meet a
condition not equal to the iteration condition (this is necessary to accomplish the above premise)..

Note that:

« theinitial node must be XOR typeto alow to validate its entry condtion either at thefirst entry and then
to continue into the cycle. At each time only one execution can entersinto the node.

« If the Iterator point has not Split Xor transition restriction a Warning is produced when deploying the
process. Only a Split Xor setting can avoid threads of execution goes both outside the cycle and inside
the cycle which is not authorized.

» Join XOR insideiterations (meaning that multiple branches have been created that may include tasks) do
not cancel/del ete non selected execution path (meaning that the tasks created during the past iterations
may still be acceeded by end users).

* At each cycle of the iteration, for activities inside the iteration path, new runtime records
(Activitiylnstance interface) are created/recorded (with distincts iteration id). If iterations have been
performed the parameter: iteration 1d must be specified into some methods of the QueryRuntimeAP!.

Activity multi-instantiation

Multi-instantiation of activitiesisanew porwerful featureintroduced by NovaBonita.. Thisfeature covers
all types of activities previously described in section 4.1. Theideaisto determine at runtime the number of
instances to create for aparticular activity. Thisfeatureisreally useful in situationsin which, at definition
time, process designers do not know in advance the number of occurences of a particular activity to be
crested.

The principle is based on the execution of an "Multi-Instantiator" class (added to the activity definition)
that returns an object containing:

« alist of values which size is determining the number of instances to be created and so executed. This
list of valuesis used to set for each created activity instance a dedicated activity variable (this activity
variableis also added to the definition of the activity);

* the number of finished instances expected to take the transition (called joinNumber). This number must
be greater than 0 and lesser than or equal to the number of created instances.

Caution

This version has arestriction on the joinNumber. Only: equal to criteria must be taken in
account to match the behavior of the engine.

The condition on the outgoing transition must not contain local variables.
Here after an example of multi-instantiation definition within activity definition.

<Activity |d="Approval " Name="Approval ">

Ext endedAttri bute Name="Miltilnstantiation">
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3.4.6.

3.4.7.

<Vari abl e>performer</ Vari abl e>
<Mul ti | nstanti at or >or g. ow2. boni t a. exanpl e. aw. i nst anti at or. Approval | nstanti at or </
Ml ti | nstanti at or >
</ Ext endedAt tri but e>
<Ext endedAttri bute Name="property" Val ue="perfornmer" -/>
</ Activity>

Theclassgiveninto the defintion must implement theinterface: Multilnstantiator. Refer to thejavadoc API
for Multilnstantiator interface (org.ow2.bonita.definition package) aswell asthe devel oppementGuide for
more details.

Concepts of hooks/connectors

Hooks in Nova Bonita Workflow context are external java classes performing user-defined operations.
Hooks may be called at different momentsin the activity lifetime. Only two types of activity allows setting
of hooks: manual (task) and automatic activity. Hooks are prefixed by the type of activity for which they
are associated.

In activities of type task, hooks may be called at different moments of the taks lifecycle:
* task:onReady: is called when the task becomes available.

» Task:onStart: is called as soon as the task is started.

Task:onFinish: is called as soon as the task is finished.

* task:onSuspend: is called when the task is suspended by a user.

* task:onResume: is called when the task is resumed from a suspended state.

In automatic activities, hooks can only be called at one moment (when the activity is executed) :
 automatic:onEnter

Refer to the developpementGuide to get more details on hooks (writing, compiling, deploying hooks as
well as samples).

Note

For deadline feature, the name of the class that implements the hook interface is specified
within XPDL Deadline element. The event name (akaHook typeiscalled ON_DEADLINE.

Activity/Hooks and Transactions

Hooks are always executed within the transaction involved in the last activity change state (i.e.
instantiateProcess, startTask, finishTask, suspendTask...). Transaction can involve more than one activity
in synchronous executions (typically atask connected to one or more automatic activities). If the execution
of the hook raises an exception, it will abort or not the transaction depending on the implemented interface
(Hook vs TxHook):

» Hook interface, if an exception occursit is catched by the engine and no rollback is performed. Hook
interface is intended to execute methods of APIs that are allowed to perform read/query operations :
QueryDefinitionAPI and QueryRuntimeAPI.

» TxHook interface, if an exception occursit israised by the engine and the transaction is not commited
(rollback). TxHook interface isintended for executing Bonita APIs operations that are related to write/
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set operations. RuntimeAPI, ManagementAPI, DefinitionAPI (not yet supported), CommandAPI. This
interface should also be used to call business logic in which transactions are involved.

Refer to the javadoc on API for Hook/TxHook interfaces (org.ow2.bonita.definition package) as well as
the devel oppementGuide for more details on Fault Management and on Activity/Hooks and Transactions
features.

3.5. Role Mappers Feature

3.5.1. Overview

This feature can be added in the XPDL definition as an extended attribute inside the " Participant"
element of type Role.

<Partici pant |d="manager" Name="nmanager">
<Partici pant Type Type="ROLE" -/>
<Ext endedAt tri but es>
<Ext endedAttri bute Name="Mapper" Val ue="Custont -/>
<Ext endedAt tri bute Name="Mapper d assNane"
Val ue="or g. ow2. boni ta. tests. functionnal . mappers. Adm nRol eMapper" -/>
</ Ext endedAt t ri but es>
</ Partici pant >

<Activity Id="nyTask" Nanme="nyTask">
<l npl ement ati on>
<No -/>
</ | npl enent ati on>
<Per f or ner >manager </ Per f or mer >
<Start Mde>
<Manual -/>
</ St art Mode>

This feature is dedicated to manual activities (human tasks) where a "Performer” (element of XPDL
Activity) referencing such type of participant has been defined. When the task runtime is created the
mapper feature is executed allowing the dynamic resolution of the participant that will be assigned to the
activity. A list of candidates usersfor the task isfilled-in with the returned values of the role mapper. In
the case that the mapper is an 'Initiator Instance’ mapper (default implementation) the user that creates the
instance is assigned to the task (this default implementation is useful for testing purposes).

Two types of mappers are available, depending on the method employed to retrieve users in the system.
» Cadling ajavaclassto request a users base (Custom mapper).
» Getting theinitiator of the processinstance (Instance I nitiator mapper)

Role Mappers can be defined the ProEd editor application. The Bonita API allowsto retrieve related data
of performers defined in a XPDL file. The QueryDefinitionAPI alows to get the role mapper definition
(getProcessParticipant operation).

Note

» The execution of a mapper for a particular participant is performed each time atask is
created (only for tasks having this performer assigned)

« If thereisno role mapper defined for participant of typerole, no assignment of task isdone
(meaning, the taks is not yet assigned, but it could be done afterwards through the API)
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3.5.2.

3.5.3.

Custom Mappers

This mapper type allows to perfeclty match with the users-roles mappings and constraints available in
organizations. When thistype of mapper isselected, acall to ajavaclassis performed. Thisjavaclass must
implement the "RoleMapper” interface. In particular the "searchMembers' method of this interface must
beimplemented and will return the collection of expected users (seethejavadoc of interface RoleMapper).
The class nameis specified into the extended attribute with Name MapperClassname. Refer to the section
called "Mappers'4.2 in the devel oppementGuide to get more details on the practical steps to follow to
define and deploy mapper classes into Nova Bonita (devel opping, compiling and deploying steps)..

Instance Initiator

This type of mapper fills in the candidates list of atask with the user that created the workflow instance
(based on the authenticated user that initiates the instance). This user be able to perform operations to
this the task.

3.6. Performer Assignment

3.6.1.

3.6.2.

3.6.3.

Overview

This feature extends first assignment rules for tasks that was done through mappers. Mappers resol utions
canassign atask toalist of possible candidates users (those onesare able to see and perform operationsover
the task). This list of candidates can be refined for each particular activity through the use of performers
assignments elements. Depending on the type of performer assignment the following functionnalities can
be added:

» Assign the activity (only tasks) to a user by calling a java class in charge to perform a user selection
from the list of candidates (Custom performer assignment).

» Dynamically assign the activity to a user by using the value of a variable that has been previously set
with the selected user Id (Variable performer assignment).

Once the performer assignment has been performed, the task is assigned to the selected user. This feature
can be added though the ProEd editor application. QueryDefinitionAPI allowsread accessto the definition
of the performer assignment.

Custom Performer Assignment

The java class must implement the "PerformerAssign” interface. In particular the "selectUser" method of
thisinterface must beimplemented. Thereturn value of thismethod isthe name of the selected user (seethe
javadoc of interface PerformerAssign). The class nameis specified in an XPDL "extended attribute” called
Name PerformerAssign. Refer to the section Performer Assignments in the developpementGuide to get
detailson the practical stepsto deploy and define performerAssign classesinto NovaBonita (devel opping,
compiling and deploying steps). Notice that the candidates list is passed to the "selectUser" method to
simplify the user selection. Of course other strategy could be considered.

Variable Performer Assignment

With this type, assignment depends on the value of avariable previously set.
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Chapter 4. Configuration and Services

This chapter introduces the services configuration infrastructure provided by Nova Bonitaaswell asmain
servicesincluded in this 4.0.1 version.

4.1. Services Container

The Process Virtual Machine technology includes a services container allowing the injection of services
and objetsthat will be required during workflow definition and execution. Objectsand services used by the
Bonitaengine are defined through a XML file. A dedicated parser and awiring framework are in charge of
creating those objects. Security, identity, persistence, notifications, human task and timers are examples
of pluggable services.

This services container (aka 10C container) can be configured through a configuration file. A default
configuration file isincluded in the package under the /conf directory (environment.xml):

<envi ronnent - definition>

<envi ronnent - f act ory>
<hi ber nat e- confi gurati on name='hi bernat e-configuration:core' >
<properties resource="hibernate-core.properties' -/>
<mappi ngs resource='bonita.runtinme. mappi ngs. hbom xm "' -/>
<mappi ngs resource='bonita. querier. mappi ngs. hbom xm "' -/>
</ hi ber nat e- confi gurati on>
<obj ect nane=' hook- execut or'
cl ass='"org. ow2. boni ta.definition.activity. HokExecutorlnpl' -/>
<hi ber nat e- sessi on-factory nanme='hi bernat e-sessi on-factory: core' configuration='hibernate-
configuration:core' -/>
<obj ect nane='uui d-generator' class='org.ow2. bonita.services.inpl.DefaultUU DGenerator' -/
>
<vari abl e-types resource='bonita.type.resolver.xm"' -/>
<hi ber nat e- confi gurati on nanme='hi bernat e-confi guration: history' >
<properties resource='hibernate-history.properties' -/>
<mappi ngs resource='bonita. querier. mappi ngs. hbom xm"' -/>
<mappi ng resource='bonita. history.stub. hbmxm"' -/>
<cache-configuration resource='bonita.querier.cache.xm' usage='read-wite' -/>
</ hi ber nat e- confi gurati on>
<j ob-executor threads='1" auto-start='"true' -/>
<hi ber nat e- sessi on-factory nanme='hi ber nat e-sessi on-factory: history
configuration='hibernate-configuration:history' -/>
<conmand- servi ce>
<retry-interceptor -/>
<envi ronnent-i nterceptor -/>
<standard-transaction-interceptor -/>
</ command- servi ce>
<chai ner nane='fini shed-instance-handl er'>
<obj ect cl ass='org. ow2. bonita.services. handl ers. i npl. Del et eFi ni shedl nst anceHandl er' -/>
<obj ect cl ass='org. ow2. bonita.services. handl ers. i npl. Archi veFi ni shedl nst anceHandl er' -/>
</ chai ner >
<chai ner nane='undepl oyed- package- handl er' >
<obj ect cl ass='org. ow2. bonita.services. handl ers. i npl. Archi veUndepl oyedPackageHandl er' -/

</ chai ner >
</ envi ronnent - f act ory>

<envi r onnent >

<journal nanme='journal' class='org.ow2. bonita.persistence.db. DbJournal ' >
<arg><string val ue='querier-session:core' -/></arg>

</ j our nal >

<hi story nanme='history' class='org.ow2. bonita.persistence. db. DbHi story' >
<arg><string val ue='querier-session: history' -/></arg>

</ hi story>

<!-- DbJournal cannot be shared by several environnments

It contains a session cache that needs to be recreated for each environnent --->

<chai ner nane='recorder'>
<recorder class='org.ow2. bonita.persistence. | og.Logger Recorder' -/>
<ref object="journal' -/>
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</ chai ner >

<chai ner nane='archiver'>
<archi ver class='org.ow2. bonita. persistence. | og. LoggerArchiver' -/>
<ref object="history' -/>

</ chai ner >

<l-- Query Api has an object reference to the journal
so it cannot be shared by nmultiple environments --->
<queryApi nane=' querylist'>
<ref object="journal' -/>
<ref object="history' -/>
</ quer yApi >
<!-- DbRepository cannot be shared by several environnments
It contains a session cache that needs to be recreated for each environnent --->

<repository class='org. ow2. bonita. persistence. db. DbRepository' >
<arg><string val ue='runtine-session:core' -/></arg>
</repository>
<security class='org. ow2. bonita.facade. Aut oDet ect SecurityContext'/>
<runti me-db- sessi on name='runti ne-session: core' session='hibernate-session:core'/>
<timer-session -/>
<transaction -/>
<j ob- db- sessi on sessi on=' hi ber nat e-sessi on: core' -/>
<hi ber nat e- sessi on nane=' hi ber nat e- sessi on: hi story' factory='hi bernate-session-
factory: history' -/>
<queri er - db- sessi on nane=' queri er-sessi on: core' session='hibernate-session:core'/>
<queri er - db- sessi on nane=' queri er-session: history' session='hibernate-session: history' -/>
<hi ber nat e- sessi on nane=' hi ber nat e- sessi on: core' factory='hibernate-session-
factory:core' -/>
</ envi ronnent >

</ envi ronnent - defi ni ti on>

Currently, following objects implementations can be injected in the environment:

repository: data repository storing BPM processes, instances, activities... Db persistence (class
org.ow2.bonita.repository.db.DbRepository) implementation isincluded in this version.

recorder: object responsible of BPM execution logs. Default implementation handles BPM logs in
the command line console (org.ow2.bonita.persi stence.log.L oggerRecorder). Recorder and Journal (see
next) objects can be chained (new ones can be added as well on top of the recorder chainer). Thisgive
you a powerful mechanism to handle workflow execution data

journal: object responsible for storing or retrieving BPM execution data. Db persistence (class
org.ow2.bonita.persistence.db.DbJournal) implementation is provided by default.

archiver: object intended for BPM logs archiving. Default implementation handles
logs on workflow data archiving through the default implementation (class
org.ow2.honita.persistence.log.LoggerArchiver). Archiver and History (see next) objectscan bechained
(new ones can be added as well on top of the archiver chainer). This give you a powerful mechanism
to handle BPM archived data

history: object intended for storing or retrieving BPM archieved data. Default implementation is
provided and availablein the following class: org.ow2.bonita.persistence.db.DBHistory. Thisclasswill
store the BPM history in arelational database (commonly a dedicated database)

queryList: object intended to configure how the QueryRuntimeAPI will retrieve the workflow
execution data. Thisretrieval could be configured to chain with the expected order into the journal and
the history.

finished-instance-handler: action to perform when aBPM instanceisfinished. This object could chain
two distinct actions: for a given workflow instance, deleting the runtime object including its tasks from
the repository and then store datain the archive and remove data from journal. Default implementations
are proposed for both chained actions.

undeployed-package-handler action to perform when a BPM package is undeployed. Default
implementation is proposed allowing to store undeployment related data into the archive

17



Configuration and Services

e security: object implementing the security strategy in  Bonita By default 4
different implementations are provided: org.ow2.bonita.facade.AutoDetectSecurityContext,
org.ow2.honita.facade.StandardSecurityContext, org.ow?2.bonita.facade. EJB2SecurityContext and
org.ow2.bonita.facade. EJB3SecurityContext. Those implementations are based on JAAS security.
AutoDetect meaning that Bonita will make the choice for you on the one to be used (i.e if your Bonita
is deployed in Jooss 4.x is going to be EJB2SecurityContext).

For users that don't want to use JAAS security you can just add your own implementation of
the BonitaSecurityContext interface. This interface just requires the implementation of the getUser
operation so you can easily plug your own security in Bonita by leveraging this mechanism.

* Note 1: As explained before persistence objects are provided as default implementations in the
environment. Notice that in a persistence configuration additional resources are required, i.e for hibernate
persistence you can specify mapings, cache configuration...

* Note 2: The environment is divided in two different contexts: application and block. Objects declared
inside the application context are created once and reused while objects declared inside the block context
are created for each operation.

4.2. Services

4.2.1.

4.2.2.

Servicesin Nova Bonitais all about pluggability. Standard (StandAlone Java based) and Enterprise (JEE
Server based) versions of Nova Bonita can be easily configured thanks to the services container. To
allow that, each workflow related service has been thought in terms of an interface with different possible
implementations. In the following lines you will find a description of main services supported in Nova
Bonita:

Persistence

Persistence is one of key technical services injected into the services container. This service, as well as
other major servicesin Nova Bonita, is based on a service interface. That means that multiple persistence
implementations can be plugged on top.

The Persistence service interface (called DbSession) is responsible to save and load objects from a
relational database. By default, a persistence implementation based on the Hibernate ORM framework
(called HibernateDbSession) is provided (JPA and JCR would be other examples of persistence
implementations).

The Process Virtual Machine core definition and execution elements (processes, hodes, transitions,
events, actions, variables and executions) as well as the XPDL extension ones (join, split, manua and
automatic activities, conditions, variables...) are persisted through this service. Process Virtua Machine
core elements are also cached by leveraging the default persistence service implementation (Hibernate
based). Workflow packages, processes, instances, tasks and advanced classes (such hooks or mappers)
are are stored through this persistence service. Workflow repository is the term used in Nova Bonita to
store those entities.

ldentity

Identity service main objective is to give freedom to system administrators to leverage their favorite
organization user repository. Traditional user repositories such LDAP, ActiveDirectory as well as any
other user repository (database or API) can be plugged as implementations of this service.

By default, some user repositories implementations are provided for testing purposes. in memory, basic
FileSystem based persistence, and basic database persistence (based on a predefined database schema).
Those implementations can also be used in production if there is no other user repository available.
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4.2.3.

The ldentity service is so an extensible interface (known as IdentityServiceOp) build around three main
concepts: Users, Groups and Memberships;

e User: a particular user inside an users repository. Users can be created, modified, removed and
queried (some of those operations could be not allowed for some repositories (i.e LDAP) through the
IdentityService API).

e Group: a group of users in a particular users repository. A group could contain either users security
restrictions or hierarchical information. As for users, groupes can also be created, removed, modified
and queried.

» Membership: a membership represents a user position in a particular group. An user could have two
different membership in two different groups. Membership related operations concern set, remove or
updates on users position inside groups.

Both Security and Human Task services will use the Identity one by checking user login/password and
user rights (Security) and by resolving workflow logical roleswith users and so to assign manual activities
to users based on some hierarchical information (Tasks Management)

By default, Nova Bonita is packaged with a test based identity module based on a properties file. This
file contains the user/login allowed to reach Nova Bonita APIs. This propertiesfileisinfact aTest Login
Modul e (see security module description bel ow), meaning that the same propertiesfileis used for security
and identity configuration.

Security

The security service is based on JAAS standard. Main purpose of this service is to provide both
authentication and authorization capabilities to the workflow engine. As security directly relates to users
permissions, this service also relates to the identity one (commonly security is configured on top of the
identity service).

As for other services, the Nova Bonita team is concerned on let you the freedom to choose and plug
your favorite security implementation. At the same time we also want to provide one ore more default
implementations that allow usersto quickly set up and start playing with Nova Bonita.

For testing purposes Nova Bonita includes a default JAAS login module checking user/password
values stored in a file. This easily allow to start playing with Nova Bonita in a testing security
environment in which the login module acts as a lightweight users repository. This login module
(org.ow2.novabpm.identity.auth.PlainLoginModule) is the one provided in Nova Bonita examples
directory.

The current implementation of the security service allows you directly work with the default identity
service to handle users authentication. Users must login before start calling the Bonita APIs.

The Security service is composed by two different JAAS LoginModules. The first one (called
PlainLoginModule) is responsible to handle security authentication and authorization. This one could just
be replaced by you favorite JAAS Login Module. The second one (Storagel oginModule) is responsible
to keep data of authenticated users (basically for security context initialization). Those login modules
can be configured in both standard and enterprise environments (note that most of JEE servers aready
provides a Storage Login Module so you could just replace the one proposed by Nova Bonita by the
one leveraged by you app server). Some examples of security configuration files for both standard and
enterprise environments are included in the Bonita distribution (under the /conf directory).
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4.2.4. Task Management

4.2.5.

4.2.6.

Task management is all about providing the right information to the right people at the right time!. This
is one of the most important services that must be provided by aworkflow solution.

As human task management can be re-used in other domains (not only by workflow solutions but by any
Java based application) we wanted those features to be a service rather than an internal workflow module.
Asaresult, thisserviceis generic and extensible Task Management service that can be either used in Nova
Bonita extension to handle manual task assignments and executions or either by any Java application or
Domain Specific Language (i.e BPEL4People extension for instance).

Traditional features such users - roles/group mapping, delegation, scalation, task deadlines handling or
manual activities execution life cycle are in scope of this service. Advanced features such configurable
activity life cycle, interactions with other task managements system, services or collaborative applications
and integration with organizational rules are also part of the main responsabilities of this service.

The current implementation focus on support of manual tasks (also known as manual activities) in Nova
Bonita. Basic features such Bonita RoleM appers and Performer Assignmentsentitiesallowing users- roles
mapping are already supported. Together with the identity and security service, users can login into the
system, get their taskstodo list and execute them. As other servicein NovaBonitathis moduleis executed
in a persistent environment.

Journal and History

This module concerns the way in which the workflow data is stored during the workflow execution and
archived when the execution is completed. Thisisindeed a crucial module in aworkflow solution.

Whilein Bonitav3journal data (aka execution workflow data) and history data (aka archived data) where
handled by different mechanism, in Nova Bonita we decided to unify them as the underlying essence of
both isto handle workflow data. For that to be done, we created the concept of workflow record. A record
isaminimal set of attributes describing aworkflow entity execution. That meansthat each workflow entity
related to the execution has its own associated record: instance record, task record, hook record...

Those records are recorded during the workflow execution and stored depending on the persistence service
implementation (db, xml...). The Nova Bonita API will retrieve record data from the records storage and
sent them back to the users (meaning that records also acts as value objectsin Nova Bonita APIs).

As soon as a workflow instance is finished, a typical scenario would be (by default) to move instance
related workflow datafrom the production environment to ahistory one. While the physical device and the
data structure could changed from one workflow engine deployment to another (XML, Bl database...), the
internal format could remain the same (records). Thisis exactly what is happening in Nova Bonita, when
archiving data the engine just move execution records from the production to the history environment
without data transformation inbetween.

Timers

To handle activities deadlines, a timer service is required that can schedule timers to be executed in the
future. Timers must have the ability to contain some contextual information and reference the program
logic that needs to be executed when the timer expires. A typical scenario would be a manual activity
(task) that needs to be monitored with a timer. For example, if this task is not completed within 2 days,
notify the manager.

This service, as well as any other asynchrous service in Nova Bonita is based on the Process Virtual
Machine Job executor framework. Job executor framework is responsible for handling jobs. A job could
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be a timer scheduling or an asynchronous message for instance. When a job is created and stored in
the database, the job executor starts a new transaction, fetch the job from the database and perform the
instructions contained in the message.
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Chapter 5. Installation guide

5.1. Installation

Nova Bonita V4 adds support for both standard and enterprise deployments. After unzipping this release
you could easily use Nova Bonita"as alibrary" inside your web or rich client application or to deploy it
into you favorite application server and use it remotely.

So, first of all you should start by unzipping the Bonita distribution package:

>unzip bonita-4.0.1.zip

A new directory boni t a- 4. 0. 1 will be created with the following structure:

READVE

bui I d. xm

bui | d. properties
Li cense. t xt

rel ease_not es. t xt
conf/

doc/

j avadoc/

exanpl es/

ear/

i b/

Let's describe those items :

README
Thisfile gives the basic information related to Nova Bonita
build.xml

This file is an "ant" file (aka makefile) that provides tasks to deal with Nova Bonita administration
operations (detailled commands instructions are given in following sections).

build.properties

This file contains the J2EE properties required to deploy and to use Nova Bonita APIs deployed in
a remote J2EE server (JOnAS, Jboss and EasyBeans properties are provided by default allowing to
execute Nova Bonita samples remotely).

License.txt
The license of Nova Bonita. Bonitais released under the LGPL licensev2.1.
conf/

This directory contains default configuration files for Nova Bonita. That includes "environment” xml
files (including services and objects used as default by the engine), login modules configurations (JAAS
compliant login modul es samples) and hibernate persistence configuration (as adefault implementation
to handle NovaBonita persistence). Standard (JSE) and Enterprise (JEE) versionsare provided for JBoss
and JOnASS application servers as well as with Easybeans EJB3 container

doc/

This directory contains Nova Bonita documentation:
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« referenceGuide.pdf

This is the document that you are actually reading. The bonita reference guide gives a detailed
overview of features, architecture as well as installations and configurations instructions.

« developmentGuide.pdf

Thisdocument describesthe design and devel opment processin NovaBonitaWorkflow. Thedesigner
(ProEd) application is covered in this document. Y ou will aso find useful information about how to
develop BPM connectors (aka, hooks, mappers, performer assignments and instantiators)

* quickStartGuide.pdf

This guide covers main features of Nova Bonita, and will help you to get started right away. This
document is intended for users looking to get started quickly on Nova Bonita runtime and graphical
tools.

* javadoc/

This directory contains developer's javadoc documentation of Nova Bonita. This javadoc describes in
details Nova Bonita APIs

e examples

This directory contains workflow examples provided with Nova Bonita package. Those samples
applications illustrates how to use Nova Bonita APIs from within a client application. That includes
the process definition (XPDL) files, java related workflow artifacts (Hooks, mappers and performer
assigns) and client applications which illustrates how to deploy, execute and query workflow processes
through Nova Bonita APIs in both JSE and J2EE environments.

e Approva Workflow sample

This is a generic Approval Workflow process. Two versions of this process exists. One with
a single approval performed by the manager (which decides whether he accepts or rejects an
hypothetical request) and an other involving the multi-instantiation for the approval step followed
by a"CheckDecision" step (to decide what should be the decision). Both sample applications show
how hooks entities can be used by both manual and automatic activities. The version with multi-
instantiation illustrates additional features like activities multi-instances coupled with a performer
assignment.

An advanced version of this sampleis also included. In this version Nova Bonita engine is packaged
in a.war file together with the approval workflow sample and asimple web application. This sample
illustrateshow simpleit isto embeed NovaBonitain aweb application running in aweb container (i.e
Tomcat). See " Java Properties’ chapter below for more details about Tomcat configuration for Bonita

¢ Carpool sample

Thisexampleisacarpool simulation inwhich requestersand publishersare put in relationship to each
other. This process illustrates the way in which deadlines and asynchrous services can be leveraged
in Nova Bonita.

¢ WebSales sample

Thisexampleisaweb sale simulation processin which acustomer and an online shop agent/employee
are involved in a purchase request process. In this sample iterations/loops as well as multiple types
of variables areillustrated.
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o lib/

This directory contains the libraries used in Nova Bonita v4. Nova Bonita can be integrated in your
application/I Sin different ways (integrated in aweb application, inside arich client application, remotly
deployedin aJEE application server...). Depending on your integration environment only some of those
libraries will be required.

5.2. Standard vs Enterprise installation

5.2.1.

5.2.2.

Find hereafter some instructions about how to deploy and to reach Nova Bonita in both Standard and
Enterprise environments:

Standard installation (Bonita as a library)

To use Bonita embedded in your java application just add the libraries located under /lib/server directory
in your application classpath.

Themain library allowing to deal with Bonitais:

boni t a-server.jar

Enterprise installation (Bonita as a server)

This is intended for BPM deployments in which Bonita is going to be deployed in a dedicated server,
meaning that different applications will reach Bonita remotely. In those cases, client applications only
requires one bonita library called:

bonita-client.jar

| this deployment configuration the Bonita server will often be deployed in aapplication server. Hereafter
you will find the instructions to deploy Bonitaas a BPM server.

Move to the Nova Bonitainstallation directory and:

» cal "ant ear.gjb2", "ant ear.ejb3" respectively tasksto generate the bonita.ear file corresponding to either
JEE 1.4 or 1.5 specification.

* deploy this ear into your favorite JEE 1.4 or 1.5 application server.

» *Note: If you are using Jooss or JONAS application servers or the EasyBeans EJB3 container you can
directly deploy and start using Nova Bonita examples. Specific descriptors and classpath configurations
for those servers are included in this distribution. In case you are using another JEE 1.4 application
server (Weblogic, Websphere, Oracle, Geronimo, Glassfish...) just add specific descriptors for those
application serversinto the bonita.ear file and configure your client side to reach the Bonita APIs (take
as example existing configurations for JOnAS and Jboss).

bonita.ear file generated through ant "ear.ejb3" task can be deployed in any EJB3 compliant application
server. in this version of the specification, standard descriptiors should work in any EJB3 environment.

5.2.2.1. Jboss 4.x and 5.x installation and deployment

Find hereafter required steps to deploy and run Nova Bonitain Jboss apps:

» Download Jboss 4.x or 5.x from Jooss web site: http://www.jboss.org and follows jboss application
server installation instructions
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Edit build.properties file and set your Jboss configuration settings: URL provider (localhost with port
1099 by default) and set "jboss.home" and "jboss.lib" properties values (those properties must be
initialized with the path corresponding to the directory in which Jooss was installed and the path in
which jboss client libraries are available).

Type"ant ear.gjb2" or "ant ear.gjb3" (depending on the jboss version you want to use) under your Bonita
installation directory to generate the bonita.ear file

Copy the bonita.ear file generated into JBOSS HOME/server/default/deploy directory (default
configuration)

Start the Jooss application server by executing run.bat or run.sh under JBOSS_HOME/bin directory.
Bonita should be deployed at that time

Bonitais now up and running under Jboss

5.2.2.2. JOnAS 4.x and 5.x installation and deployment

Find hereafter required steps to deploy and run Nova Bonitain JOnAS apps:

Download JOnAS4.x or 5.x from JOnASweb site: http://jonas.ow2.org and follows JOnAS application
server installation instructions

Edit build.properties file and set your JOnAS configuration settings: URL provider (localhost with
port 1099 by default) and set "jonas.root" and "jonas.lib" properties values (those properties must be
initialized with the path corresponding to the directory in which JOnAS was installed and the path in
which JOnAS client libraries are available).

Type "ant ear.ejb2" or "ant ear.jb3" (depending on the JONAS version you want to use) under your
Bonita installation directory to generate the bonita.ear file

Copy the bonita.ear file generated into JONAS ROOT/apps/autol oad directory (default configuration)

Start the JOnAS application server by executing "jonas start.bat" or "jonas start.sh" under
JONAS ROOT/bin directory. Bonita should be deployed at that time

Bonitais now up and running under JONAS

5.2.2.3. EasyBeans EJB3 Installation and deployment

Hereafter you will find steps required to deploy Nova Bonita (JEE version) in EasyBeans EJB3 container:

Download easybeans up to v1.0 at http://www.easybeans.net/xwiki/bin/view/Main/Downloads
(standalone version). EasyBeansis using a directory called 'easybeans-deploy' in the basedir to deploy
new archives

Create a directory with this name in the folder from where you will start easybeans container and copy
the bonita.ear file in to the created 'easybeans-deploy’ directory

Be sureto have al security permissionsin your java.policy file: permission java.security.AllPermission

Add novaBpmldentity.jar in your CLASSPATh environment variable. This jar is available under /lib
directory of Nova Bonita distribution

Then start easybeans :
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java -classspath "lib\easybeans\novaBpml dentity.jar;easybeans.jar"
Dorg.ow2.bonita.environment=environment.xml -Djava.security.manager
Djava.security.policy=java.policy org.ow?2.easybeans.server.EasyBeans
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Chapter 6. Developer's guide

This chapter describes how to start playing with Nova Bonita v4. More precisely it describes main steps
to define and deploy workflow processes and how to start running them in Nova Bonita:

» How to create a process definition
» How to deploy a process definition
» How to develop asimple application by leveraging Bonita APls

For end users, thereisadedicated document: quickStartGuide.pdf that illustrates the steps described above
using a 100% graphical environment.

6.1. Designing a xpdl process with ProEd

Like in previous Bonita versions, processes could be created either through a java api or through a
graphical editor : Nova Bonita designer (aka ProEd). The java api to build Bonita v4 processes is not
yet developped, so processes should be deployed as .xpd! files. That can easily be done under ProEd
and then imported as xpdl files. For that, you can use either the Desktop or the Eclipse based versions
that are available to download on the Bonita download [http://forge.objectweb.org/project/showfiles.php?
group_id=56&release id=302/] page.

Please, refer to the Nova Bonita development guide (under /doc directory) to learn more about how to
use ProEd.

Once aprocess definition is completed, ProEd saves the description of the designed process as an xpdl file
that should be imported as described in the following section.

6.2. Nova Bonita APIs

6.2.1.

If you are already familiar with previous Bonita versions and you have aready developped your own
applications on top of Bonita, we want to minimize your effort when migrating to Bonitav4. Compatibility
from Bonitav3 to v4 is one of our main concerns.

At the same time, we took the chance to review and to improve Bonitav3 APIsin this new major version
so basically the Bonita v3 API spirit is till there but we applied some improvements in Nova Bonita to
simplify some operations and to add added value features.

NovaBonita APIs has been refactored each intermediate rel ease until become stable in thisfinal version.

Getting started with Bonita APIs

Nova Bonita APlIs are divided into 5 different areas:

 DefinitionAPI: to create/modify major process el ementsinto the engine (packages, processes, activities,
role mappers, variables by calling java methods instead of importing xpd! files. It will alows aso to
modify the execution of runtime elements such as tasks and instances.

* QueryDefinitionAPI: to get useful workflow definition data from a particualr process definition:
packages, processes, activities, role mappers, .....

* RuntimeAPI: to manage process, instance and task life cycle operations aswell as variables set/updates
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* QueryRuntimeAPI: to get recorded/runtimeinformationsfor packages, processes, instances, activities,
tasks (support for dynamic queries will be added in the future). It allows also to get tasks (aka manual
activities) per state for a particular user and as well to get/list workflow instances.variables.

* ManagementAPI: to deploy workflow processes into the engine. XPDL files and advanced entities
such hooks, mappers and performer assignments can be deployed individually or in one shot

There's also a generic API that allow to execute specific commands (queries) that could be needed (and
not available in the APIS) in the context of a particular workflow based application:

« CommandAPI: to allow developpers to write and execute its own commands (mostly queries)

6.2.2.1. Nova Bonita APIs, playing with !

Nova Bonita v4 is an extensible and embeddable workflow solution that can be easily deployed in both
standard (JSE) and Enterprise (JEE) environments.

» NovaBonita can be easily integrated in your application as aworkflow library.

» Nova Bonita can also be deployed in a JEE application server and so reached remotely by external
applications

6.2.2.2. Nova Bonita local vs remote applications !

An utility class has been provided to unify accessto Bonita APIsfrom both local and remote environments
and so to avoid the use of lookups in JEE deployments: org.ow2.bonita.util.AccessorUtil. Through this
class, Nova Bonita APIs can be reached in a unified way in both local and remote applications. From a
developer point of view Nova Bonita APIs are just Java POJOs.

The AccessorUtil objet will also be leveraged inside BPM artifacts such hooks, mappers or performer
assignmentsto deal with Nova Bonita APIs.

By configuration you can specify the way in which the Bonita APIs will be reached, the system property
called "org.ow2.bonita.api-type" must be defined at client side to specify whether the APIswill be reached
locally or remotely (possible values are " Standard”," AutoDetect",'EJB2" and "EJB3").

Hereafter you will find an example on how to use the AccessorUtil class from your client application:

Runti neAPl runti meAPI = AccessorUtil.getRunti meAPI();
QueryRunt i meAPl queryRunti nenAPl = Accessor Util . get QueryRunti neAPI ();

Y ou will find some samples applications leveraging this API under the /examples directory. For adetailed
insight on NovaBonita APis, please take alook to the Nova Bonitajavadoc apis (avail able under /javadoc
directory)

6.3. Running the examples

The Nova Bonita package contains some complete workflow examples. Those examples can be easily
compiled, deployed and executed (in both JSE and JEE modes), thanks to a set of "ant" tasks available
on examples directory. Hereafter you will find some information about how to play with one of those
examples (ApprovalWorkflow sample). For others (carpool and websales samples), you can proceed the
sameway by replacing thereferencesto approval workflow by the one corresponding to your sample name:
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e The Bonita basic Approval Workflow: a simple Approval Workflow application illustrating the
workflow definition, workflow deployment and execution phases.

» The Bonita Multi-instance Approval Workflow: a version of the Approva Workflow application in
which the "approval" activity is dynamically assigned to a set of users at runtime. This example
illustrates activities multi-instantiation paradigm.

The build.xml in the root directory (BONITA_HOME/examples/approvalWorkflow directory) contains
required targets to compile and launch the example in both standard (JSE) and enterprise (JEE)
environments:

The Approval Workflow sample is configured to run together with the default hibernate persistence
service. Main Process Virtual Machine entities, XPDL extension aswell as execution related data will be
persisted in arelational database. By default Nova Bonitaembeeds HSQL database and usesit as adefault
database. Y ou can easily change this default configuration and use your favorite database by modifiying
the hibernate-core.properties file located under "conf" directory.

>ant aw st andal one

This sample application leveragesthe Security and |dentity services so you must provide aright user login/
passwd to run the sample. The default identity module (based on a properties file) is provided with three
users ("john", "jack" and "james" logins with "bpm", "bpm" and "bpm" as password). All three can login
into to system but only john and jack are able to play in the Approval Workflow sample. This behaviour
is due to the users - role mapping defined in the previous workflow sample.

The java example simply deploy the xpd! file as well as advanced java entities such hooks and mappers
in the engine (deployBar method in ManagementAPl), then creates a workflow instance and calls
getTasksList, startTask and finishTask methods from the RuntimeAPI

This sample application can be launched at both standard and enterprise modes. In the enterprise mode
Nova Bonita APIs are available as Stateless Session Beans. Enterprise sample version can easily be
executed with the following ant tasks:

>ant awjonas4 (for a deployment in JOnAS application server version 4)
>ant aw j boss4 (for a deploynment in JBoss AS version 4)
>ant aweb (for a deploynment in EasyBeans EJB3 contai ner)

*Note that the enterprise version requires Nova Bonita (bonita.ear file) to be deployed in an application
server (see Enterprise Instalaltion chapter of this Guide to know more about how to deploy Nova Bonita
in a JEE application server).

Asfor basic Approval Workflow sample, you can easily launch the multi-instantiated version as follows:

>ant aw mul til nst-standal one

Multi-instantiation version of Approval Workflow can aso be launched remotely. Please type "ant -p" to
get an overview of remote execution tasks.

An advanced version of this sampleisalso provided. Thisversion package the approval workflow sample
aswell asthe Nova Bonita engine (standalone mode) in awar file together with asimple web application.
This war file can be deployed in a web container (i.e Tomcat) as an standalone workflow application.
This web application allows to deploy, undeploy and create instances of a deployed workflow sample to
illustrates how to reach Nova Bonita APIs from a web application (APl calls will directly leverage the
Bonita POJO based API).
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In order to generate this war file, just type:

>ant war (for aw.war file generation)

oncethisfileis generated, just deploy it in your favorite web container (i.e Tomcat). The web application
will be available by default at http://localhost:8080/aw if you are using Tomcat.

6.4. Java Properties

There are couple of considerations that must be taken into account when using Nova Bonita in both JSE
and JEE versions. Security and Bonita environment configurations should be set when running Bonita
as alibrary in your web application (so to be added when running your Tomcat server). Those JAVA
properties are concerned:

* org.ow2.bonita.environment = URL to the xml file containing the workflow environment configuration
or filepath to thisfile or resource path

Nova Bonita engine environment lookup mechanism will check for the environment location following
this order: first URL, second, filepath and third resource

 javasecurity.auth.login.config = PATH where the login configuration is available (default
configurations are available under /conf directory)

JAVA_OPTS environment variable can be used for this purpose.
org.ow2.bonita.environment property must also be set when using Bonita as a server (deployed in an
application server). In this scenario, the client side application would require the security related property

and the Bonita server side only the Bonita evironment.

If those properties are not defined, for instance when starting JOnAS or Jboss servers, Nova Bonita will
take as default the environment.xml file include in the bonita.ear.

6.5. Administration operations

The Nova Bonita distribution provides a set of administration utilities’commands that can be executed
through ant tasks. Hereafter you will find main commands availiable:

depl oyBar Db Depl oy the bar file in standal one node
depl oyBar Eb Depl oy the bar file in enterprise node

ear.ej b2 Cenerate an ear which can be use in an ej b2 environment (Jonas 4 or Jboss 4
application server)

ear.ej b3 Cenerate an ear which can be use in an ej b3 environment (easybeans, jonas 5,
j boss 5)

info di spl ay hel pful information on this distribution

init-db Cener at e dat abase schema from the environment configuration

test-eb Run the test suite in easybeans and put the results in target/testresults
test-j boss4 Run the test suite in jboss 4 and put the results in target/testresults
test-j boss5 Run the test suite in jboss 5 and put the results in target/testresults
test-jonas4 Run the test suite in jonas 4 and put the results in target/testresults
test-jonas5 Run the test suite in jonas 5 and put the results in target/testresults
tests runs the test suite in database and put the results in target/testresults

undepl oyBar Db Undepl oy the process in standal one node
undepl oyBar Eb Undepl oy the process in enterprise node
usageDepl oy The usage to successfully deploy a bar file
usageUndepl oy The usage to successfully undeploy a bar file

Through those commands, BPM processes can be deployed , undeployed, J2E enterprise version can be
generated, database schema can be initialized or till th test suite can be launched.
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6.6. Database configuration

6.6.1.

NovaBonitadistributionisconfigured by default to run with an embedded database (HSQL database). This
allowsyouto start playing with Bonitawithout configuring your own database. The default databasewill be
created in your filesystem and soon as you execute one of the samples provided in the distribution (default
location would be the "java.io.tmpdir" system variable: i.e /tmp in Linux Systems or Local Settings/tmp
in windows platforms).

Database configuration for HSQL is available under the /conf directory of the distribution (hibernate-
core.propertiesfile).

hi ber nat e. di al ect org. hi bernate. di al ect. HSQLDi al ect

hi ber nat e. connection. driver_cl ass org. hsqgl db. j dbcDri ver

hi ber nat e. connecti on. url jdbc: hsql db: file: ${java.io.tnpdir}/bonita-db/
boni ta_core. db; shut down=t r ue

hi ber nat e. connecti on. user nane sa

hi ber nat e. connecti on. passwor d

hi ber nat e. hbnddl . aut o updat e

hi ber nat e. cache. use_second_| evel _cache true

hi ber nat e. cache. use_query_cache true

hi ber nat e. cache. provi der_cl ass or g. hi bernat e. cache. EhCachePr ovi der
hi ber nat e. show_sq|l fal se

hi bernat e. f or mat _sql fal se

hi ber nat e. use_sql _coment s fal se

This configuration (core) concerns the Nova Bonita definition and runtime information. Asyou can seein
the/conf directory, thereisal so another file called hibernate-history.properties which containsthe database
configuration for the Nova Bonita history database. In fact process history data can be stored either in
XML filesor in adatabase (please check Configuration and Services chapter) and so thisfile concernsthe
choice of a database to store history data.

Changing the default database configuration

Hereafter the instructions to update the default database configuration in Nova Bonitato use your favorite
releational database:

» Copy your database driver into the Nova Bonita distribution /lib directory (i.e mysqgl.jar, oraclejar)

» Configure hibernate.properties file for your favorite database (i.e examples for MySQL, Oracle and
Postgres are provided in both core and history proerties files). Note that you can use different
databases or instances for "core" and "history" configurations. By default, if you only update hibernate-
core.properties file and you keep the default history service to use the XML service (see the
environment.xml file) no history data will be stored in the database.

» Open acommand line and go to the Nova Bonita distribution main directory and type "ant init-db":

init-db:
[input]
[input] Whi ch hi bernate configuration to use to generate database -?
[input] Default value for bonita engine database is: hibernate-configuration:core
[input] Default value for bonita DbH story database is: hibernate-
configuration: history
[input] []

Thiscommand allows NovaBonitaadministratorsto initialize a particul ar database instance with the Nova
Bonita database schema (including FK and indexes). Just select the database you want to initialize (core
vs history) by copying either "hibernate-configuration:core" or "hibernate-configuration:history” chains.
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Note: Previous values names are correlated to the corresponding environment files (environment.xml and
environment-xml-history.xml) so if you change the values of those files you should take care to use the
sames during the DB initialization.
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Chapter 7. Change history between
Bonita v3 and Nova Bonita

Main concepts and features that made the friendly usage and the Bonita v3 brand have been kept: hooks,
role mapper, performer assignments, local/global variables, rich and powerful API. Most of these features
have been revisited in order to become even more efficient thanks to the PVM execution environment.
Aim was to be the most compatible with the last version but of course some changes are required.

Goal of this chapter isto list/focus al these differences.

7.1. Concept of package

7.1.1.

The concept of package has been introduced by XPDL specification from the WfMC in order to be
a container for main workflow objects that can be shared by multiple workflow processes that can
support an overall business application. Amoung these elementsare: participants, datafiel ds, others process
workflows/sublows.

This concept has been natively taken in account by Nova Bonita engine. According the requirements and
needs of our customers this concept should be enforced.

Package life cycle

States for package: UNDEPLOY ED, DEPLOYED

7.2. Processes, instances, activities and tasks
life cycles

7.2.1.

7.2.2.

One mgjor change concerns the adding of task entity. If the activity is manual (ie. startMode=manual)
when the execution enters the graph node of the activity atask is created. Thistask hasits own life cycle
with some synchronisation with the activity entity. Within this version task is still managed by the engine
but in the future, it will be possible to plug an external task module to manage the tasks.

Process life cycle

States for process. UNDEPLOY ED, DEPLOYED

Deployment of processes implies deployment of a package. Same thing for the undeployment. Package
can be deployed and undeployed several timesin order to make modifications onto its contained elements
(process, participants, activities, ...). This is the way to maintain processes before the introduction of
versionning in next version.

See the developpement guide for more details.
Instance life cycle

States for process instance: INITIAL, STARTED, FINISHED

No difference with bonita v3.
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7.2.3.

7.2.4.

CANCELED stateis not yet supported.

Activity life cycle

Activity has no state (oly started and finshed date). Notion of state at this level depends only on the type
of behavior defined within the activity. A specific body of the activity is created according the type of

the activity (Task, Subflow, Route, Automatic). The state isimplemented by the body. At now only task
has alife cycle.

Task life cycles

States for task: INITIAL, READY, EXECUTING, SUSPENDED, FINISHED, CANCELED

State SUSPENDED has been introduced. This state can be reached either from READY or from
EXECUTING. transition is also reciproque.

Tasks are particular types of activities (such subflow, route...) associated to human actors.

7.3. APIs

Bonitav3 APIswere divided into 5 different areas and can be compared to bonitav4 API (see Chapter 4)

* ProjectSessionBean: is covered by both DefinitionAPI (for set/add methods) and QueryDefinitionAPI
(for get methods)

e UserSessionBean: is covered by both RuntimeAPI and QueryRuntimeAPI

» AdminSessionBean: hasfonctionsthat could be found into QueryDefinitionAPI and QueryRuntimeAPI
according on the type of information (runtime or definition information). At now there's no check for
adminrole

» UsersRegistrationBrean: is not relevant for bonita v4 because user base is not managed by the engine.
* historyAPI: is covered by QueryRuntimeAP!.

Bonita v3 can only be acceeded as a remote workflow server. Bonita v4 supports both java workflow
library and remote workflow server (see Chapter 4).

A new API has a so be added for improving workflow processes deployment as well as advanced entities
deployment: hooks, mappers and performers assignments. This API is called ManagementAPI. No need
anymore to deploy xpdl first and the compile and copy by hand advanced entities in a particular server
directory. Any deployment/undeployment operation can be performed through the ManagementAPI.

Furthermore Nova Bonita v4 provides extensibility to the APIs by the addition of the commandAPI.
Developper isnow freeto write and executeits own commands and consequently can extends the proposed
API. Thisisaservice oriented feature and it also should avoid to provide aquerier language for complexe
request (involving requests with multiple criteria).

7.4. Hooks

Pieces of end-users java code that are executed at particular moments of either a process instance or atask
or an "automatic activity" (route and subflow type activity cannot have hook).
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7.4.1.

7.4.2.

for task

Xpd! definition of hooks has changed in order to extend rollbacking capabilities to all hook types making
by the way the usage of hook simpler. An example of the new oneis given here after

<Ext endedAttri bute Nanme="hook" Val ue="org. ow2. bonita.integration. hook. OnReadyHook" >
<HookEvent Nane>t ask: onReady</ HookEvent Name>
<rol | back>f al se</rol | back>

</ Ext endedAt tri but e>

The element rollback has been introduced to indicate if the hook will be or not rollbacked.

Hook events have also been adapted to match the constraints of task life cycle.

* task:onReady

* task:onStart

* task:onFinish

* task:onSuspend

* task:onResume

Main change is the suppression of before/after for terminate and before/after start types because of the
introduction of the rollback parameter. An other change is the introduction of new events due to the new
state: SUSPENDED.

Note: if using proEd, the designer can select for each hook:

« either rollback=true (casel)

* or rollback=false (case?)

Hooks are always executed into atransaction. In casel, if an exception has occured the exception is raised
by the engine and the transaction is rollbacked. In case2, the occuring exception is catched by the engine.

To implement a hook class the developper has the choice between two interfaces. Look at the javadoc of
these interfaces for more details:

« org.bonita.ow2.definition. TxHook
» org.bonita.ow2.definition.Hook

If rollback=false has been previously defined, only Hook interface can be implemented otherwise an
exception is raised at runtime. Then it prevents the use of TxHook interface. These hooks are intended
to execute not critical operations for the workflow. Only query APl are proposed to be acceeded into the
parameters of the execute() method of the interface.

If modification on hook class is required it can be hot deployed to replace the previous one (see the

ManagementAPI). It can be aso deployed within the bar archive or independendtly. It can be also
undeployed if the classis not required by a deployed process.

for automatic activity

One type of event can be defined.

35



Change history between Bonita v3 and Nova Bonita

7.4.3.

7.4.4.

» automatic:onEnter

for process

ON_INSTANTIATE hook (set within the process element of XPDL definition) is not yet supported.
ON_CANCELLED hook is not yet supported.

Interactive hook

Interactive hooks (also called Bean Shell) are not yet supported for activity and process. Those hooks will
be implemented soon adding support for others scripting languages such Groovy

7.5. Deadlines

Deadline feature within Bonita v4 is the same as for Bonita v3. org.ow2.bonita.definition. TxHook or
org.ow2.bonita.definition.Hook interface must beimplemented in case of deadlinehook (ON_DEADLINE
event). See javadoc for more details.

7.6. Mappers

org.ow2.bonita.definition.RoleM apper interface must be implemented (see javadoc for more details).

Main difference concerns the moment in which the searchMembers() method is executed. In Bonita v3
it was executed at process instantiation since in Bonitav4 it is at the creation of the task from which the
activity has been defined with a role mapper. It has the advantage to take in account modification of the
groups within the external user base

7.7. Performer assignments

org.ow2.bonita.definition.PerformerAssign interface must be implemented (see javadoc for more details).

7.8. Variables

Properties entity in Bonitav3 has been renamed to Variablesin Bonitav4. This seems amore natural way
to work with workflow relevant data.

Variables support and flexibility in Bonita v3 was too limited. Only String and enumerated types were
supported. In Bonita v4 support for common variables types as well as as advanced ones (including own
Java based ones) will be added in next releases (currently, the v4 version support same types than v3 and
adds: Float, Integer, Boolean, Datetime, Performer).

Getting and Setting variables operationsdirectly handles Java Objects, meaning that aget operation returns
an Object so the devel oper only needs to use the instanceOf operator to determine the type of a particular
variable.

7.9. lterations

Iterations support in Nova Bonita follows the innovative mechanism included in Bonita v3, meaning
supporting complex and advanced uses cases: unstructured iterations or arbitrary cycles.
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Main difference between Bonita v3 and v4 related to iterations is that in v4 there is no need anymore for
a dedicated entity called iteration. Transitions can be used in Bonita v4 to create a cycle in a workflow
processes.

For compatibility reasons iterations entities defined as XPDL extended attributes (Bonita v3) are still
supported.

The current implementation has some restrictions:

- A cycle must have at least one XOR entry point

- Split activities as exit points are only supported in case of XOR

- Join XOR inside iterations do not cancel/delete non selected execution path

Those restrictions will be fixed in the next rel ease with the addition of anew behaviour for XOR activities
in which non selected execution path will be automatically del eted/removed
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