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Jörg Ziemann and Jan Mendling 

Abstract: The Business Process Execution Language for Web Services (BPEL) is frequently used to implement business 

processes on a technical level. Yet, business process modelling most often starts with the modelling of the business logic of the 

processes. In this early phase technical details of processes and interfaces are not considered. Consequently, business analysts 

frequently use graphical modelling languages like Event-Driven Process Chains (EPCs) for this purpose. As these models 

already include valuable information on the control flow of business activities, it seems more appropriate to transform EPC 

process models to a technical language like BPEL than starting from scratch again. This motivates our transformation from 

EPCs to BPEL presented in this paper. We first define a conceptual mapping from EPCs to BPEL that highlights 

transformation relationships between elements of both languages. This mapping provides the foundation for a 

transformation program from EPML to BPEL. 

 

Index Terms: BPEL4WS, Business Process Automation, EPC, Model Transformation 

I. INTRODUCTION 

Various languages have been proposed for business process modeling focusing on different aspects including 

business documentation, formal analysis, service composition or choreography [1]. Recently, Web Service composition 

is gaining increasing attention as a technology to specify business processes building on Web Services. The Business 

Process Execution Language for Web Services (BPEL4WS or BPEL) [2] is such a language for the definition of 

executable processes. Event-Driven Process Chains (EPC) [3] enable business analysts to model processes on a non-

technical level and are frequently used to represent business requirements, e.g. in the context of SAP with the SAP 

Reference Model [4].  

There is several research available that advocates a transformation between business process modeling languages of 

these two different levels (see e.g. [5],[6]). Such an approach is also applicable for the transformation of BPEL 

processes to Event-Driven Process Chains, which we described in a former paper [7]. Building on this work, we present 

a first, pragmatic approach to transform EPC to BPEL. After an introduction into both languages in Section 2, we define 

a conceptual mapping from EPCs to BPEL (Section 3). In this context, we discuss different mapping options and 

pragmatically choose the one that provides for a simple implementation. This mapping builds the foundation for a 

transformation program from EPML to BPEL that we briefly sketch in Section 4. Finally, Section 5 concludes the paper 

and gives an outlook on future research. 

II. EPCS AND BPEL – AN INTRODUCTION 

We present EPCs as captured by the EPML format [8] that also serves as the input format of our transformation 

program. EPML offers the traditional EPC element types function, event, connector, and arc, as well as decomposition 

concepts. Functions and events are the basic elements that must appear in any EPC. Functions model activities that are 

executed in a business process and events represent pre- and post-conditions of functions. Accordingly, functions and 

events have to alternate connected by directed arcs. There are two kinds of special events: those that do not have a 

predecessor function called start events, and those that do not have a successor function called end events. EPCs are 

allowed to have multiple start and multiple end events, but at least one of each. Connectors define non-sequential 

control flow of an EPC. There are three types of connectors: AND, XOR, and OR. The AND split branches control flow 

to concurrent paths of execution. The AND join synchronizes all incoming paths. The XOR split defines a choice to one 

of alternative paths. The XOR join waits for one of multiple incoming paths. The OR split activates at least one of 

alternative branches. Correspondingly, the OR join synchronizes those paths being active. This OR join feature has been 

debated as non-locality. For a discussion of formal implications refer to Kindler [9]. Furthermore, there are two 

decomposition concepts in EPCs: hierarchical functions and process interfaces. Hierarchical functions are special 

functions that point to another EPC. That EPC can be regarded as a sub-process defining the operations of the function. 

Furthermore, there are process interfaces. They also represent links to other EPCs, but in contrast to hierarchical 

functions, they do not return control to the invoking process. Furthermore, we will use participant elements and data 

fields in our mapping. The first one captures organizational or human resources involved in the process, the second 

describes data elements. Both elements can be connected to function elements via so-called relations. Reference [3] 

describes valid combinations of functions, events and certain connectors, these combinations will be used as a basis for 

the transformation. For more details on EPCs and EPML refer to [8].  

Figure 1 gives a simple example of an EPC business process model for course preparation. The Course Preparation 

process starts with the definition of the course title as the first function. After that the enrollment is started. When the 

enrollment is finished, a suitable room is scheduled. This function is modeled as a hierarchical function. The Room 

Reservation process details the scheduling of the room. First, the required size of the room is identified. The subsequent 

choice is modeled as an XOR split. If the size is less than 20 persons, the department’s own seminar room can be 

scheduled. Otherwise, a larger room is requested from the room administration. An XOR joins the two alternatives to 

end the sub-process. After that the control is returned to the Course Preparation process, and the preparation is finished. 

For space limitations, the example does not show relationships between functions on the one hand and participant, 
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application, and data elements on the other hand. Different actions may be involved in this process, including teachers 

how define the course title, university administration that starts the enrollment, the department’s secretary who 

schedules the room. Furthermore, the room request form or the course announcement form may be represented as data 

entities that are consumed or produced by functions of the process.  
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Figure 1: Example of an EPC business process model for course preparation 

BPEL is an executable language to specify Web Service composition [2]. That means BPEL builds on a set of 

elementary Web Services to define a more complex process that is also accessible as a Web Service. It offers several 

concepts of which we briefly sketch those that are relevant for the proposed mapping. So-called partnerLinks represent 

a bilateral message exchange between two parties. They are relevant for basic activities that involve Web Service 

requests. These include invoke, receive, and reply. Further basic activities are wait delaying further execution for a 

specified time, assign that specifies manipulation of variable values, throw to signal the occurrence of an error in the 

process flow and terminate to terminates all activities of a process instance. Variables can hold data e.g. to be used in 

message exchanges. Moreover, BPEL offers structured activities for the definition of control flow, e.g. to specify 

concurrency of activities (using flow) or alternative branches (e.g. via switch). Further synchronization constraints are 

specified via links comparable to EPC arcs. These have to be defined within flow activities. In BPEL control flow can 

be defined either as a directed graph of links, as nesting of structured activities, or as a mixture of both. In our pragmatic 

approach we map all EPC control flow arcs to BPEL links. Accordingly, we will use only the flow structured activity. 

Figure 2 gives an example of how a BPEL process for the Course Preparation process might look like. BPEL Handlers 

are not considered here. 

<process name="Course Preparation" ...>

    <partnerLinks>

        <partnerLink name="CourseInfo"

            partnerLinkType="uni:CourseInfoLT"

            myRole="Teacher"

            partnerRole="CourseAdmin"/>

        <partnerLink name="RoomRequest"

            partnerLinkType="uni:RoomRequestLT"

            myRole="Teacher"

            partnerRole="RoomAdmin"/>

        <partnerLink name="DeptSchedule"

            partnerLinkType="uni:DeptScheduleLT"

            myRole="Staff"

            partnerRole="Dept"/>

    </partnerLinks>

    <variables>

        <variable name="CourseTitle"

messageType="uni:CourseTitle"/>

        ...

    </variables>

    ...

    <flow>

        <links>

            <link name="title2enroll"/>

            <link name="size2dept"/>

            <link name="size2admin"/>

            ...

        </links>

        <invoke partnerLink="CourseInfo"

portType="adm:title"

operation="announceCourseTitle"

inputVariable="CourseTitle">

            <source linkName="title2enroll"/>

        </invoke>

        ...

        <invoke partnerLink="DeptSchedule"

portType="dept:schedule"

operation="scheduleRoom"

inputVariable="CourseTitle">

            <target linkName="size2dept"/>

        </invoke>

        ...

    </flow>

</process>

 
Figure 2: Example of a BPEL process for course preparation 
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III. MAPPING FROM EPCS TO BPEL 

Section 2 has illustrated that EPCs and BPEL address quite different levels of business process modeling. While 

EPCs capture the semantic description of processes and their control flow, BPEL includes additional implementation 

aspects such as data flow and involved Web Services. EPCs as such are more abstract; accordingly, some assumptions 

have to be made in order to define a mapping.  

1. In order to present EPCs in a way that business analysts are familiar with, the invention of BPEL specific 

EPC constructs is not considered.  

2. In most cases, information contained in the EPC won’t suffice to provide for transformation to a complete, 

executable BPEL process. Nonetheless, the transformation should deliver a complete BPEL control flow 

including technical information annotated to the EPC. 

3. BPEL basic activities are modeled as function-event blocks in EPCs. A BPEL activity is identified by the 

text label of the EPC function. 

4. EPC events are only significant subsequent to XOR or OR splits for specification of branching conditions. 

Start and end events are implicitly by the BPEL flow activity which nests the other activities. 

5. We assume EPC processes to be acyclic. This assumption provides for a pragmatic transformation, as it 

allows mapping the EPC control flow to a BPEL flow which is easy to implement. 

Transformation of EPC Functions 

Building on assumption 3, we are able to define a mapping from EPC functions to BPEL basic activities based on 

their text label. Figure 3 illustrates the six basic activities that we consider: invoke, receive, reply, assign, wait, and 

terminate. Most of these basic activities require additional information to be executable. This information can be 

annotated using data fields and participants. It is the choice of the designer whether such information is included in the 

EPC process models already, or later in the generated BPEL processes.  

 

Figure 3: Types of EPC Functions and Events directly transformable to BPEL 

Transformation of EPC Connectors 

Considering the three connector types AND, XOR, and OR as well as split and join connectors, six kinds of 

connectors can be distinguished: AND join and split, XOR join and split, and OR join and split. 

The EPC AND split is mapped to a set of BPEL links which connect the function preceding the AND split with each 

of the functions subsequent to the AND split. The BPEL activity corresponding to the preceding function is the source 

of the BPEL links, the subsequent activities are the targets of the links.  

The EPC AND join is also mapped to a set of BPEL links. These connect each function preceding the AND join with 

the function subsequent to the AND join. The BPEL activity corresponding to the subsequent function is the target of 

the BPEL links that have each activity preceding the join as a source. For the activity subsequent to the join, a join 

condition has to be specified. This join condition is the conjunction (logical and) of the link status of all incoming links.  

 

Figure 4: XOR Connector patterns directly transformable to BPEL 
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For the EPC XOR split, there are two related concepts in BPEL: the data-based split and the event-based split (see 

Figure 4). Both have to be modelled as a function followed by multiple disjointed events. The data-based XOR split is 

mapped to multiple links connecting the activity corresponding to the function before the Evaluate with the activities 

subsequent to the conditions. Each BPEL link is assigned a transition condition. The conditions have to be mutually 

exclusive in order to capture the XOR join semantics. The event-based XOR split is mapped to a pick activity in BPEL. 

It defines a listener to concurrent events and executes the activities associated with that event that occurs first. In BPEL, 

a Pick is connected via a link with its predecessor activity. Furthermore, there are nested empty activities for each event. 

These empty activities serve as sources to subsequent activities of the corresponding event. It has to be mentioned that 

data-based and event-based splits cannot be mixed; neither in EPCs nor in BPEL. Furthermore, in case there is no 

preceding function, a BPEL empty activity has to be added as the source of the links carrying the transition conditions. 

The EPC XOR join is mapped to a set of BPEL links that connect each function directly before the join with the 

function subsequent to the join. The BPEL activity corresponding to the subsequent function serves as the target of the 

links, the preceding activities as sources. A join condition is not required in BPEL, because the implicit join condition 

exactly captures the required behaviour, i.e. at least one incoming link has to be active in order to trigger the subsequent 

activity. 

The EPC OR split and OR join are mapped analogous to the EPC data-based XOR split and the XOR join. The 

synchronization of the join is granted by the implicit join condition of BPEL, because it waits until all incoming links 

are evaluated. This concept is called dead-path-elimination. For this purpose, the surpressJoinFailure attributes of all 

activities must be set to no, in order to have the negative evaluation of a path propagated which results in the 

elimination of dead paths. 

Transformation Example 

In order to illustrate the transformation, we adapt the Room Reservation subprocess of Figure 1 and show the 

respective BPEL code in Figure 5. The text labels have been modified in order to be able to identify the respective 

BPEL activity. For both connectors, there is no preceding function to the split and no subsequent function to the join. In 

case of the split, a BPEL empty activity has to be added to serve as a source for the links that carry the transition 

conditions. In case of the join, no extra empty activity has to be included, because the BPEL flow automatically 

proceeds when all scheduled activities have completed.  

 
Figure 5: Example of XOR-Split and XOR-Join transformation to BPEL 

IV. THE EPML2BPEL TRANSFORMATION PROGRAM 

Building on this conceptual mapping we are implementing a transformation program called EPML2BPEL in the 

object-oriented scripting language XOTcl [10], which is an extension of Tcl, using the tDOM package. The program 
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transforms EPC functions and events to corresponding BPEL elements. Furthermore, it generates the required links to 

represent the control flow of the process. The transformation builds on the assumption that the input EPC business 

process models are acyclic. All control flow is mapped to links nested within a BPEL flow element. Cyclic links are 

forbidden, because they do not work for dead-path-elimination. 

V. CONCLUSION 

In this paper, we presented a pragmatic approach to map EPC business process models to BPEL. This conceptual 

mapping is governed by five assumptions: no new EPC elements are added; complete BPEL control flow is defined 

based in the EPC; BPEL basic activities are identified by the text labels of the EPC functions of a function-event block; 

EPC events are only significant for XOR and OR splits; and, EPCs have to be acyclic. Building on these assumptions, 

we illustrated how BPEL basic activities and how BPEL control flow represented as links with transition conditions and 

join conditions can be derived from the EPC model. Our approach is pragmatic as we transform EPCs to the graph-

based flow activity and respective links in BPEL. In future work, we aim to define a more comprehensive 

transformation that should be able to generate BPEL structured activities whenever possible. Furthermore, this would 

allow us to drop the assumption about input EPCs being acyclic as cycles could be mapped to a BPEL while activity. 
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