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{ w.m.p.v.d.aalst} from a scientific viewpoint as BPMN and BPEL representtwo fundamentally different classes of languages. Existingmethods for mapping BPMN to BPEL impose limitationson the structure of the source model. This paper proposes

a technique that overcomes these limitations. Beyond its di-
rect relevance in the context of BPMN and BPEL, this tech-
nique addresses difficult problems that arise generally when
translating between flow-based languages with parallelism.

1. Introduction

The Business Process Execution Language for Web Ser-
vices (BPEL) [4] is emerging as a de-facto standard for
implementing business processes on top of web services
technology. Numerous platforms support the execution of
BPEL processes. Some of these platforms also provide
graphical editing tools for defining BPEL processes. How-
ever, these tools directly follow the syntax of BPEL with-
out elevating the level of abstraction to make them usable
during the analysis and design phases of the development
cycle. On the other hand, the Business Process Modelling
Notation (BPMN) [10] has attained some level of adop-
tion among business analysts and system architects as a
language for defining business process blueprints for sub-







 <invoke end(x)/>

 <flow name="fg">
   <invoke flow(fg, x1)/>
   ...
   <invoke flow(fg, xn)/>
 </flow>

 <switch name="dg "> 
   <case condition=" c 1">
     <invoke switch(dg, y1, c1)/>
   </case>
   ...
   <case condition= " c n">
     <invoke switch(dg, yn, cn)/>
   </case>
 </switch>

 <pick name="eg "> 
   <onEvent name="z 1" > 
     <invoke pick(eg, z1)/>
   </onEvent>
   ...
   <onEvent name="z n" > 
     <invoke pick(eg, zn)/>
   </onEvent>
 </pick>

 invoke end(x)

Action BPEL Translation

execute Flow(fg)

execute Switch(dg)

execute Pick(eg)

 do a   an appropriate activity named "a"
 on e   <receive  e/>

;   <sequence > ... </sequence> 

||   <flow > ... </flow> 

Figure 5. BPEL translation of actions.

3.5. Translation algorithm

Based on the mapping of each of the components afore-
mentioned, we now define the algorithm to translate a well-
formed core BPD into BPEL. The basic idea behind this
algorithm is to select a component in the BPD, provide its
BPEL translation, and fold the component. This is repeated
until no component is left in the BPD. In the following, the
set of components of a BPD named X is denoted as [X ]c.

DeÞnition 7 (Algorithm) Let BPD be a well-formed core
BPD with one start event and one end event.

(1) X := BPD
(2) if [X ]c = ∅ (i.e., X is initially a trivial BPD), output

the BPEL translation of the single task or event object
between the start and end events in X , and goto (5).

(3) while [X ]c 
=∅ (i.e., X is a non-trivial BPD)
(3-a) if there is a maximal SEQUENCE-component

C � [X ]c, selected it and goto (3-d).
(3-b) if there is a well-structured (non-sequence)

component C � [X ]c, select it and goto (3-d).
(3-c) if there is a minimal non-well-structured com-

ponent C � [X ]c, select it.
(3-d) Attach BPEL translation of C to task object tc.
(3-e) X := Fold(X, C, tc) and return to (3).

(4) Output the BPEL code attached to the task object tc.
(5) Start event and end event are translated into a pair of

<process> and </process> tags to enclose the BPEL
code generated in steps (2) or (4). In addition, for an
end terminate event, add <exit/> activity after the
above BPEL code (and before </process> ).

In the above algorithm, the translation of components is
done in step (3-d) followed by the folding in step (3-e). The
component to be translated is selected in steps (3-a) to (3-
c). To keep the translation as compact as possible, the selec-
tion always starts from a maximal SEQUENCE-component
after each folding. Only if no sequences are left in the BPD,
other well-structured components are considered. Since all
well-structured non-sequence components are disjoint, the
order of selecting them is irrelevant. Finally, the minimal
non-well-structured components are considered.

4. Case Study

Consider the complaint handling process model shown
in Figure 6. It is described as a well-formed core BPD.
First the complaint is registered (task register), then in par-
allel a questionnaire is sent to the complainant (task send
questionnaire) and the complaint is processed (task process
complaint). If the complainant returns the questionnaire
within two weeks (event returned-questionnaire), task pro-
cess questionnaire is executed. Otherwise, the result of the
questionnaire is discarded (event time-out). In parallel the
complaint is evaluated (task evaluate). Based on the evalua-
tion result, the processing is either done or continues to task
check processing. If the check result is not ok, the com-
plaint requires re-processing. Finally task archive is exe-
cuted. Note that labels DONE, CONT, OK and NOK on the
outgoing flows of each data-based XOR decision gateway,
are abstract representations of conditions on these flows.

register

        send
questionnaire

     process
questionnaire

evaluate
     check
processing

archive

OK

NOK

process
complaint

DONEtime-out

returned-questionnaire

CONT

Figure 6. A complaint handling process model.

Following the algorithm presented in Section 3, we now
translate the above BPD to a BPEL specification. Figure 7
sketches the translation procedure which shows how this
BPD can be reduced to a trivial BPD. Each component is
named Ci where i specifies in what order the components
are processed, and Ci is folded into a task object named t i

c.
Also, we assign an identifier ai to each task or intermediate
event in the initial BPD, and use these identifiers to refer to
the corresponding objects in the following translation.

In Figure 7, six components are identified. All these
components except C4 are well-structured. C1, C3 and
C6 are SEQUENCE-components and are folded into se-
quence activities t1

c , t3
c and t6

c , respectively; C2 is a PICK-
component and is folded into a pick activity t2

c ; and C5 is a
FLOW-component and is folded into a flow activity t5

c . C4

exhibits an unstructured loop, so it is not well structured.
C4 is also a minimal non-well-structured component after
C1 has been folded into t1

c . Hence, C4 is folded into a scope
t4
c with event handlers. Note that gi is used to identify each
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