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Abstract: Engineering complex distributed business processes necessitates an inte-
grated use of modeling, verification and validation techniques. This paper presents
a pragmatic approach for such purpose. In particular we present complex business
processes modeled using transactions described with UML 2.0 activity diagrams, in
which we introduce hierarchy as a structuring primitive and exception handling as
a fault tolerance mechanism. The structuring capabilities of our approach allow de-
signers to tackle the complexity of large business transactions, the exception handling
mechanism introduces a novel way to design transactions and to cope with exceptional
behaviors inherent to BPM. Since our transaction models need to be validated during
the development process, we have chosen to integrate the modeling tool together with
a workflow management system that will allow animation of the business transactions.
This is done by model transformation from activity diagrams to XPDL descriptions.
One of the other interesting aspects of our approach is that the UML 2.0 activity di-
agrams models are given in such a way that different execution environments can be
targeted for deployment. These environments (MTS, CORBA, BTP, ) differ mainly
on the way they implement the ACID properties and on their underlying exception
handling mechanism. A first prototype supporting this approach, but limited to XPDL
1, has been developed and we also present its possible extension to the new XPDL 2
standard.

Keywords UML 2.0 Activity Diagrams, XPDL, sub-flows, exception handling,
ACID properties.

1 Introduction

This work is part of the Efficient research project of Henri Tudor research center (Luxem-
bourg) in cooperation with our university. The project presents a three layered approach: a
business, a specification and technical layer. At the business layer, transactions, modeling
business processes, are identified; at the specification layer, these transactions are specified
using UML; at the technical layer, the execution of the transactions, trough an adequate
tool called Animator, takes place. Animator is a toolset for designing, animating, validat-
ing and verifying trusted business transactions [DG01, Tud05]. At the specification layer,
UML 2.0 Activity Diagrams (AD) have been chosen since we think they could represent
a reasonable communication trade off between business logic experts and IT experts in



order to describe trusted business processes. Business logic experts simply need to ex-
press functional requirements of the system which they are thinking of. For IT experts,
however, every requirement has to be verified and consequently the use of formal methods
is important.

XPDL is a standardized language allowing process definitions interchange between a va-
riety of tools ranging from workflow management systems to modeling and simulation
tools. In the Efficient context, XPDL is the language used at workflow engine level in
order to execute and animate processes to be able to validate them.

Several dimensions have to be considered in order to think about a complete notation for
describing business processes. As deeply argued in [RtHEvdA04, vdAtHKB00], several
typical design patterns characterise business processes. In this work however we are going
to consider basic elements and patterns necessary in order to reach our goal: structuring
complex distributed business processes, modeling them through UML 2.0 activity dia-
grams and translating them into XPDL in order to be able to validate their design through
animation.

The rest of this paper is structured as follows. In section 2, some relevant workflow process
peculiarities are presented; in section 3, a typical business workflow scenario is described
using UML 2.0 activity diagrams. XPDL is briefly introduced in section 4 while in section
5, the translation rules are informally presented . Finally, in section 6, conclusions and
future work are presented.

2 Basic workflow elements

A workflow process is defined as the automatic routing of documents to the users re-
sponsible for working on them. Workflows are concerned with providing the information
required to support each step of the business cycle. These documents may be physically
moved over the network or maintained in a single database with the appropriate users given
access to the data at the required times. Triggers can be implemented in the system to alert
managers when operations are overdue. Similarly, in Efficient project context, a business
transaction is defined as the description of an exchange of a set of information to achieve
a business goal, mostly the delivery of an output to a particular customer or market. The
basic elements that constitute our business transactions are described in the following list.

- Tasks/activities may be elementary or composed of a set of activities. In case of
composed activities hierarchical levels among them may be recognised. Processes
are composed of activities that have to be executed in order to reach a goal.

- Documents/objects represent administrative documents, credit cards and so on. Pro-
cess tasks are based on operations that are executed on objects.

- Decisions and parallelisms are quite crucial points in business processes since they
allow business expert to express alternative (but still normal) paths and parallel
paths.

- Exceptions are nowadays deeply investigated at both levels: modelling and work-
flow engines. Since it is hard to foresee in an exhaustive way the entire spectrum of



situations that could happen during the process execution, it is better to avoid freez-
ing a system by trying to define all possible situations. Better is to define particular
circumstances that diverge from the normal ones and try to define a behaviour that
is useful to follow in those cases.

- Roles/participants represent the entity that is going to execute the process. Generally
a role may be a person, a machine or a particular software. Sometimes the process
execution may need the participation of more roles of different typologies at the
same time. Roles (business partners) may cooperate in order to reach the transaction
goal in normal and exceptional cases.

As far as we know, not all these elements have been already taken into consideration. In
particular untill now, among possible tasks, only elementary ones have been considered;
moreover only normal process behaviors have been modeled. The contributions of this
work are the consideration of composed activities and a first theoretical step to investigate
how to represent transactions and exception handling mechanism in UML 2.0 activity
diagrams and also in both XPDL 1.0 and XPDL 2.0.

3 UML 2.0 activity diagrams for nested business processes: a typical
case-study

Activity diagrams, as means to describe business processes, have been chosen also in other
previous works [GCR04]. We still choose activity diagrams since we think that they can be
an efficient communication trade-off between business experts and IT experts but we focus
our attention on UML 2.0 activity diagrams because of their more powerful expressiveness
compared with those of UML 1.5.

In UML 2.0 substantial changes have been made [Obj03] if compared with UML 1.5, in
particular the activity diagram metamodel subset has been redesigned from scratch. The
main concept underlying activity diagrams is now calledActivity and replacesActivity-
Graph in UML 1.5. Activity is not a subclass ofStateMachineany more. The metamodel
defines six levels of increasing expressiveness. Since our aim is to express nesting busi-
ness transactions in a distributed context and exception handling and since business trans-
actions imply the exchange of massages,IntermediateActivitieslevel is involved. In fact
this level supports modeling of activity diagrams that include concurrent control and data
flow. Moreover in order to use partitions we also useCompleteActivities.

SubactivityStateshave vanished, and nesting is now accomplished by calling subordinate
(enclosed) Activities from Actions defined in the enclosing context. These enclosed activ-
ities in UML 2.0 terminology are calledCallBehaviorAction. An AD is a directed graph,
consisting of nodes that are connected via directed edges. Nodes comprise action nodes,
object nodes and control nodes.

Action nodes, as already mentioned, may invoke other behaviours and the related be-
haviour is still an activity diagram. All actions may receive parameters as input and return
parameters as output that are subclasses of object nodes.

In this work, instead of extending UML 2.0 activity diagrams by adding a stereotype for



each XPDL activity type, as done in [JMN03], the effort is that to exploit as much as
possible the standard AD elements and adding stereotypes only where they are necessary.
Currently, however, UML doesn’t support transactional concept. We mean that if we want
to underline ACID properties at the moment we can not. In order to do that we have to
stereotype an existing symbol by changing its semantics.

We are going to describe our extension by briefly re-introducing a typical business case-
study (already illustrated in [GCR04]) involving a customer, a wholesaler and a manufac-
turer, detailing how ACID properties and exception handling mechanism (both forward
and backward error recovery) could be designed. A business process in order to be mod-
eled as a transaction should ensure ACID properties. As already mentioned, in UML 2.0
there is no way to express the transaction concept and in this work we are interested in
doing a first step towards it because in order to talk about efficient capture of transactions,
first of all, we have to ensure transactions quality. We then propose to model a nested
process through a CallBehaviorAction Metaclass with stereotype Transaction in cases in
which the underlying protocol assures (relaxed or not) ACID properties. In all other cases
a nested process will be modeled through a CallBehaviorAction without any stereotype.
A transaction may terminate normally (according to the expectations), exceptionally or
aborting the effects. In cases in which an hazard happens we propose a way to also model
this circumstance.

Customer Mercata

«Transaction»
Agreement

o: OrderAgreement «Transaction»
Payment

PaymentFailure

«Transaction»
 Order Confirmation

Compensate
Payment

«BER»

«Exception»

Post conditions are not met

Post conditions are met

 Availability
Evaluation

«Transaction»
ProductionProduct delivery

available
not available

 Product reception

Order
choice

Situation analysis

Payment
 analysis

Confirmation
analysis

delivery
organization

Figure 1: Highest level diagram of Mercata Case-Study.

In Figure 1 a business process, depicted through a UML 2.0 activity diagram, is presented.
There are two roles Customer and Mercata. A customer after having chosen the order
and agreed (successfully executed the sub-process Agreement) about the order details,
sends the order to Mercata. The Payment process, a new sub-process, takes place. Dur-
ing this sub-process an exception may occur. This possibility is depicted by drawing an
interruptible region around the part in which the exception is supposed to happen. If dur-
ing Payment sub-process a Failure Exception occurs and we must roll-back the situation,
apply Backward Error Recovery (BER), because we have no means to go on in another
way, a special sub-process, a UML 2.0 CallBehaviorAction with stereotype BER, has to
be called.
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Figure 2: Compensation sub-process

In figure 2 the roll-back is shown: the payment is infirmed and the customer receives
the notification. If Payment terminates successfully and the order is also successfully
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Figure 3: Production sub-process

confirmed, Mercata will deliver the product to the customer in case of availability or will
ask for production. In case of production call, figure 3 shows how the manufacturers
are going to work in order to satisfy Mercata request. Manufacturer2 receives the order
and establishes who has to do what. Manufacturer1 and Manufacturer3 have to produce
a part of the final product. In case of lack of material exception for both parts, the two
exceptions are handled by consulting the exception tree, depicted in figure 5. Exceptions
are represented trough a class diagram. Among exceptions a hierarchical relationship
is underlined. Following this relationship it can be established which exception has to
be handled in case of concurrency. Class diagrams may be mapped into XMLSchema
and passed as parameters to processes. A general Material Lack exception has then to
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   Hasard

Post conditions are met

Figure 4: FER-Lack of Material.

be handled and a CallBehaviorAction stereotyped FER (Forward Exception Handling) is
called. In Figure 4 the same roles of Production process cooperate in order to face the
exception. If at the end of FER conditions are met, a consistent state will be reached.



This UML 2.0 extension seeks to be a first answer to the lack of ACID properties speci-
fication already mentioned in [SD05]. Its purpose is to provide basic building blocks that
may be used in order to model advanced transactional protocols.

Universal Exception i_Material_LackMaterial_lack

Figure 5: Class Diagram describing Excepion Tree.

4 XPDL: a standard workflow process definition language

The Workflow Management Coalition (WfMC) [WfM05] was founded in August 1993 as
a international non-profit organization. The goal of the WfMC is to promote and develop
the use of workflow through the establishment of standards to define workflow terminol-
ogy, to satisfy interoperability and connectivity between workflow products. One of the
main activities since 1993 has been the development of standards for these interfaces. The
WfMC’s reference model identifies five interfaces. Interface 1 is the link between the
so-called “ProcessDefinition Tools“ and the “Enactment Service“. The Process Definition
Tools are used to design workflows while the Enactment Service can execute workflows.
The primary goal of Interface 1 is the import and export of process definitions. To sup-
port the interchange of workflow process definitions, XPDL has been proposed. XPDL
[XPD02] uses an XML-based syntax, specified by an XML schema. The main elements
of the language are:Package, Application, WorkflowProcess, Activity, Transition, Par-
ticipant, DataField, andDataType. Packageelement is the container holding the other
elements.Application is used to specify the applications/tools invoked by the workflow
processes defined in a package.WorkflowProcessis used to define workflow processes or
parts of workflow processes and it also consists of an oriented graph composed of nodes
and edges. Nodes are activities while edges are transitions.

Activity is the basic building block of a workflow process definition. There are three
types of activities:Route, Implementation, andBlockActivity. Activities of typeRoute
are dummy activities just used for routing purposes. Activities of typeBlockActivityare
used to execute sets of smaller activities. ElementActivitySetrefers to a self contained
set of activities and transitions. ABlockActivityexecutes such anActivitySet. Activities
of type Implementationare steps in the process which are implemented by manual pro-
cedures (No implementation), implemented by one of more applications (calledTool), or
implemented by another workflow process (Subflow). Activities may haverestrictionson
the incoming and outcoming transitions. A restriction on the incoming transitions is called
“join“, while a restriction on the outcoming transitions is called “split“. Restrictions may
have a type specification: AND or XOR. If an activity node has a join restriction type
AND, then all incoming edges need to be present in order to start the activity. If an activ-
ity node has a join restriction type XOR, then the activity node is initiated when at least
one of the incoming edges is taken.

Participant is used to specify the participants in the workflow, i.e., the entities that can
execute work. There are 6 types of participant: ResourceSet, Resource, Role, Organiza-
tionalUnit, Human, and System.

Elements of typeDataField and DataTypeare used to specify workflow relevant data.



Data is used to make decisions or to refer to data outside of the workflow, and is passed
between activities and subflows.

The XPDL 2.0 version has just been released [XPD05]. Relevant changes have been in-
troduced in the new version. For example the possibility to represent messages exchanged
among participants directly usingMessageFlowentity instead of an indirect representa-
tion. Moreover the concept of transaction is finally introduced that means that an activity
which is specified as transactional may terminate in three ways: normal, compensation or
hazard. This is a step further towards the introduction of transaction and exception han-
dling concepts and encourages our work in the same direction. In XPDL 2.0, in fact, a sub-
process activity (implemented by Subflow) can be set as being a Transaction, which will
have a special behavior that is controlled through a transaction protocol (such as Business
Transaction Protocol or Microsoft Transaction Protocol). In BTP protocol, for example,
participants may use recorded (before or after) images, or compensation operations to pro-
vide the roll-forward, roll-back capacity which enables their subordination to the overall
outcome of an atomic business transaction. It is possible that one of the participants may
end up with a problem that causes a Cancel or a Hazard. In this case, the flow will then
move to the appropriate Intermediate Event, even though it had apparently finished suc-
cessfully. Since our research began before the final release of XPDL 2.0 and transaction
model is still is an open issue (see 7.6.13 in [XPD05]), we focused on XPDL 1.0.

5 From UML 2.0 AD to XPDL

A transformation is the generation of a target model from a source model, according to a
transformation definition. A transformation definition is a set of transformation rules that
together describe how a model in the source language can be transformed into a model in
the target language. A transformation rule is a description of how one or more constructs
in the source language can be transformed into one or more constructs in the target lan-
guage [MG05]. In order to provide transformation rules between UML 2.0 AD and XPDL
a deep knowledge on their expressiveness seems to be necessary. Their expressiveness
may be evaluated by using the workflow patterns proposed in [vdAtHKB00, WvdAD+04,
vdA03, vdA04]. In those papers a more intuitive notion of expressiveness is considered.
The modelling effort is the criterion in order to evaluate the expressiveness: a great effort
in modeling implies a less powerful expressiveness. We use some of the workflow pat-
terns that result to be relevant in our project context in order to cover the basic elements
presented in section 2. In cases in which there is no direct support for the workflow pat-
tern and a workaround solution can not be sketched easily, the language under discussion
results to be not powerful enough in terms of easy-modelling. In XPDL specification we
can read: “using the basic transition entity plus dummy activities, routing structures of
arbitrary complexity can be specified.“ In order to supply to the lack of direct support to
some important patterns, this suggestion has to be followed. We present in the following,
in a declarative way, the translation rules. Some of these rules are already in use in the
context of Efficient project (see [EBD+03] and [Esh03] for more details). In this work,
however, a deep study about the possibility to nest processes has been done. Moreover a
first step towards the inclusion of exception handling mechanism and transaction concept
has been done.



AD Construct XPDL Construct
Swimlane. Each role
is modeled through a
swimlane.

a default-value inside the Data Fields in XPDL or further
investigation about the use of Participant type ROLE + par-
ticipant element specification inside the activity.

</DataType><InitialValue>Swimlane
</InitialValue></DataField>

Table 1: Role representation and translation.

AD Construct XPDL Construct
B2B Action node. Activity with No Implementation.

<Activity Id="ActivityID"
Name="ActivityName"><Implementation>
<No/></Implementation>...</Activity>

Table 2: Simple task representation and translation.

Using the toolset, called animator, provided by the Efficient project, users model processes
through activity diagrams and data through class diagrams. There are some constrains that
have to be followed. A project has obviously to be defined and inside it a package for each
activity diagram has also to be defined. The activity diagram is translated into an XPDL
WorkflowProcesselement in [GGM05] a complete example is presented, in particular the
translation of the highest level activity diagram of Mercata case-study. The package in
which an AD is defined has to be translated into the XPDL package. The business domain
described through a class diagram could be part of the XPDL repository. In fact in the
repository it is possible to introduce all the relevant data that the workflow processes may
need.

5.1 Roles

Roles may represent human beings, a piece of software, a machine or something else. A
role is the entity that is responsible of the execution of a task. Playing the different roles
involved in the process, designers may, exploiting Efficient toolset, validate the process
model. In table 1 role concept translation is shown. In particular we see that in UML 2.0
AD roles are represented through swimlanes while in XPDL we propose to use a default-
value inside Data Fields.

5.2 Simple and complex activities

Simple activities represent executable activity nodes that constitute fundamental units of
work in both XPDL and UML 2.0. In the Efficient project context, simple activities have
no implementation and they serve only to show the documents processing, done manually
in most cases. In Table 2 the translation rule is represented.



AD Construct XPDL Construct
CallOperationAction.Activity implementation type Tool.

<Activity Id="ID"Name="Operation"
<Implementation>
<Tool Id="IDTool" Type="APPLICATION">
<ActualParameters>...</ActualParameters>
</Tool></Implementation>...</Activity>

Activity node (Call-
BehaviourAction).

Activity implementation type SubFlow (synch).
<Activity Id="ID" Name="Name">
<Implementation>
<SubFlow Execution="SYNCHR"
Id="RelatedWPID">...</SubFlow>
</Implementation></Activity>

Activity node
(CallBehaviourAc-
tion) stereotyped
transaction.

«Transaction»

Activity implementation type SubFlow (synch).The description
element could be used in order to indicate the stereotype nature.

<Description>Transaction</Description>

In XPDL 2 the isTransaction element could be used.

Table 3: Complex tasks representation and translation.

Complex activities, represented in XPDL by Tool activities, have also operations associ-
ated. In this work we provide a UML representation for them because designers could also
be interested in representing Web Services and Web Service invocation. We propose to
represent Tool Activities with UML 2.0 CallOperationAction model element. Composed
activities are very important because they allow designers to encapsulate specific func-
tionalities together. These activities may accept/return parameters. Moreover by splitting
a process into sub-processes we increase the possibility to reuse some of them somewhere.
When a subprocess represent a real transaction concept, we propose to explicit it at design
time by adding a stereotypeTransactionin UML and exploiting the description element
in XPDL. Workflow engines at the moment are not aware about transactions concepts,
however, since XPDL 2.0 will rapidly replace the previous specification, the transaction
concept will be supported and our work will find a concrete application. Table 3 summa-
rizes how complex tasks may be represented and translated.

5.3 Pseudo state nodes (or Control nodes) into Route activities

Initial and final pseudo nodes could also be omitted in XPDL since they result deducible.
In fact an initial node has usually no ingoing arrows, as well as a final node has no outgoing
arrows. But, since in some cases, in which, for example, we are modelling loops, we
could have ingoing arrows on the entry point of the initial node, we prefer translating it



AD Construct XPDL Construct
-initial. Route Activity without transition restrictions or noth-

ing (when optimization applyable).
<Activity Id="initialID"
Name="initial"><Route/>...

Table 4: Initial and final nodes representation and translation.

AD Construct XPDL Construct
- fork. Route Activity with transition restriction AND split.

<Activity Id="ID" Name="fork"><Route/>
...<TransitionRestrictions>
<TransitionRestriction>
<Split Type="AND"/></TransitionRestriction>
</TransitionRestrictions></Activity>

- decision. Route Activity with transition restriction XOR split. WfMC defines
a decision as an OR split.

<TransitionRestriction>
<Split Type="XOR"/></TransitionRestriction>

Table 5: Fork and decision representation and translation.

into XPDL by using a route activity. Since final node is dealt with similarly, the reader is
referred to [GGM05].

Remaining control nodes, in some cases, may also be removed, allowing an optimization
in the XPDL specification generation. Afork may be removed in all the cases in which
it is not preceded by a decision node. The removal is possible because its semantics may
be synthesized in the antecedent node. Obviously this synthesis has sense only when the
semantics of the two nodes do not come into conflict. Dually adecisionmay be removed in
all cases in which its antecedent is not a fork node. In cases in which no optimization rule
in order to remove fork/decision nodes is applicable, we propose to represent and translate
them as illustrated in Table 5. Concerningjoin andmergenodes, the reader is referred to
[GGM05].

Deferred choice differs from the “normal“ choice, in that the choice is not made explicitly
(based on existing data) but several alternatives are offered to the environment, and the
choice between them is delayed until an external signal is received. Using the WFMS ter-
minology, this means that the alternative activities are placed in the worklist, but as soon
as one of them starts its execution, the others are withdrawn. This pattern is called implicit
XOR-split. In UML 2.0 AD in order to represent this pattern we use the same solution
proposed in [WvdAD+04, Whi04].



AD Construct XPDL Construct
Deferred choice.

Activity1

Signal1

Signal2
Activity3

Activity2

not directly supported’a workaround solution has to
be used. The solution already in use inside the
project context has been kept.

Table 6: Deferred choice representation and translation.

AD Construct XPDL Construct
Object node. The details of
the object and the relation-
ships among all the relevant
objects inside the process are
presented into a class dia-
gram.

Data Field (represented by an XMLSchema)+formal
and actual parameter definition in case an object con-
stitutes input/output parameter of a sub-flow or of an
application. The actual parameter must be the identi-
fier of the corresponding workflow relevant data.

<DataField Id="o_schema"
IsArray="FALSE" Name="object">
<DataType>

Table 7: Documents/Objects representation and translation.

5.4 Documents and Objects

Documents and objects constitute the principal resource that has to be processed. This
resource appears as input to activities, it is transformed and reappears as output. Work-
flow processes orchestrate these documents processing in the best way. In our proposition
UML 2.0 Object nodes are translated into XPDL data fields, as Table 7 shows, which struc-
ture may be detailed in a class diagram and translated into an XML Schema and finally
referenced into the final XPDL generation.

5.5 Transitions or Arcs

Activity diagrams and also the corresponding XPDL Workflow processes are oriented
graphs made of nodes and arcs. After having described the nodes representation, we now
show in table 8 how to represent transitions.

5.6 Exception Representation and Handling

Exceptions represent undesirable events that happen in an unpredictable instant. In order
to face these events, at design time, we should think about a possible behavior to call
in those circumstances. Designing exceptional behavior beside the normal one is one
way in order to improve reliability. In the Efficient project context, the goal is that of
efficiently capturing business transactions. By efficiently capturing, the quality is really
important. Reliability is a non functional requirement that belongs to QoS requirements.



AD Construct XPDL Construct
Edge. Transition.

<Transition From="A-ID"
Id=transID" To="B-ID">...
</Transition>

Table 8: Transition representation and translation.

AD Construct XPDL Construct
Accept Event Ac-
tion Object Node
with an outgoing
Interrupting Edge
inside an Interrupt-
ible region.

ExceptionName

Deadline specification inside each activity belonging to a spe-
cific context.

<Deadline Execution="ASYNCHR">
<DeadlineCondition>date
</DeadlineCondition>
<ExceptionName>ExName
</ExceptionName></Deadline>

Transition condition of type Exception

<Transition From="Ax" Id="Trans"
Name="XFailure" To="Ay">
<Condition Type="EXCEPTION">
</Condition>...</Transition>

FER (call be-
haviour action)

Sub-Process Definition (synchronous). The description ele-
ment could be used in order to indicate the stereotype nature.

<Description>FER</Description>
In XPDL 2.0, however, anIntermediate Event Activityof type
Targetcould be used.

BER (call be-
haviour action)

Sub-Process Definition (synchronous). The description ele-
ment could be used in order to indicate the stereotype nature.

<Description>BER</Description>
In XPDL 2.0, however, anIntermediate Event Activityof type
TriggerCancelcould be used.

Exceptional Out-
come

Route Activity with description element Exception.
<Description>Exception</Description>

In XPDL 2.0, End Event Activityare available in order to un-
derline the different possible outcomes of a transaction.

Table 9: Exceptions and exceptions handling representation.



As Table 9 summarizes, we propose to use anInterruptibleRegionin UML 2.0 around
the part of the process that may be subject to exceptions. In XPDL, this concept may
be represented by declaring a deadline related to each activity that could be subject to
exceptions. Following anInterruptibleEdge(a transition condition of typeexceptionin
XPDL) we land to the exception handling mechanism that is represented by a stereotyped
CallBehaviorActioncalledFER, in case in which we are able to bring the process to a
consistent state different from the initial one, orBERwhen we only are able to roll back
the situation.To describe an exceptional termination of a process we propose to stereotype
the final node withException. The process will terminate with an exception in all cases
in which the postconditions are not verified. This proposition has been integrated in a
research project, called CORRECT [CGGP05], funded by the Luxembourg Ministry of
Higher Education and Research under the project number MEN/IST/04/04. In CORRECT
the transaction protocol is an advanced one, particularly adapt for facing exceptions in
distributed and concurrent complex transactions.

In this work, since the protocol can not be known, because of the recent introduction of
real transaction concepts inside workflow definition languages, we only propose a first
step towards the inclusion of exceptions description. In XPDL 2.0 not only transaction
concept will be supported but also theEventconcept. In particular Intermediate and End
Event Activities seem to be useful in order to catch exceptions and in order to express
the different possible outcomes of a transaction. These improvements of expressiveness
inside the language make us to keep on thinking that we are moving in the right direction
by working on them.

6 Conclusion and future work

In this work we have presented a way to describe nested business processes and also ex-
ception and exception handling mechanisms in UML 2.0 activity diagrams and the cor-
responding transformation rules in order to generate the XPDL specification from them.
In fact in order to automatically generate an XPDL specification from activity diagrams,
currently, we have improved the plugin developed in the project context. This plugin
has been implemented inside the commercial tool MagicDraw [NM05] and is part of the
toolset Animator. Since however, at the time of writing, the stable release of this tool
does not support UML 2.0 metamodel. We have used UML 1.5 metamodel (Subactivi-
ties instead of CallBehaviorAction, for example) and we have generated automatically the
specification of nested processes without covering the exception handling part because of
the lack of tools. Exploiting MagicDraw open API, the algorithm has been implemented
in the Java language.

In the future, we intend to update to the tenth MagicDraw version in order to exploit the
UML 2.0 metamodel support and to be able to complete implement the proposed transfor-
mation rules. We also intend to take into deep consideration XPDL 2.0 and in particular
the support for ACID properties and exception handling. Using IsATransaction specifica-
tion inside an Activity definition, a subflow, for example, can be set as being a Transac-
tion, which will have a special behavior that is controlled through a transaction protocol.



Moreover while the translation of Backward and Forward Error Recovery into XPDL 1.0
necessitates an extension of the available workflow engines; in XPDL 2.0, these concepts
are part of the language and all workflow engine compatible with the new specification
will understand them. Moreover the formalisation research work started in [GM05] will
be kept on by formalizing nested processes and exception handling mechanism. Our goal
in fact is that of verifying not only structural properties of workflow models described in
activity diagrams but also non functional ones in order to ensure step by step more trusted
systems.
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