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Abstract. Business Process Architectures (BPA) are used for structur-
ing and managing process collections. For optimising business processes
a high level view on their interdependencies is necessary. BPAs allow to
capture message and trigger flow relations between processes and their
multiple process instances within a process collection. However, tools
that allow analysis of BPAs besides visualization do not exist. This con-
tribution presents a novel tool to model and to analyse the correctness
of a BPA by transforming it into open nets, translate the correctness
criteria into CTL formula and model check those using LoLA.

1 Introduction
With the advent of process model collections (PMC), their organisation and man-
agement came into focus. Modeling guidelines were introduced to improve and
harmonise the quality of process models created by different process modelers in
an organisation [1,2]. For single processes several tool-supported approaches ex-
ist which allow to check structural, behavioral, and linguistic properties. Lately,
these were also incorporated into modeling tools, e.g. the Signavio BPM tool1.

Similar approaches, taking a holistic view for assuring quality on a higher
abstraction level do not yet exist. In practice, often many processes of PMC
interact to deliver a service, or produce a good. Business Process Architectures
(BPA) and their correctness criteria present a novel approach to organize business
processes in a PMC and analyse them [3]. A BPA groups processes into different
subsets of which each is responsible for handling one specific business case. Each
BPA subset contains a set of processes together with trigger and message flow
relations. To model BPAs and to decide the correctness of such an interaction is
not supported by business process modeling tools.

In this contribution we present a novel and innovative tool to visually model
BPAs and analyse them for correctness. The tool consists of a BPA core module
that integrates existing applications, which we extended for our purpose of BPA
analysis. We plan to extend the tool to serve as the basis for PMC management,
so that business processes are abstracted into BPAs and visualized, allowing to
navigate to the actual process models. The analysis of BPAs provides a first step
1 http://signavio.com
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for assuring further correctness and consistency properties on a more detailed
process layer.

The remainder of this paper is structured as follows, Section 2 presents the
architecture of the tool, Section 3 provides insights on the maturity of the tool
development, and Section 4 explains details of the planned tool demo.

2 BPA Tool Architecture

Our BPA tool extends and composes functionality of existing tools as depicted
in Fig. 1. The user interface for modeling BPAs and visualizing found errors is
provided by an extension to the Signavio Core Components (SCC)2They are the
open source components of the Signavio editor, a web based business process
modeling tool widely used for teaching in academia3 (BPM Academic Initiative)
and as commercial BPM tool4. Our extension introduced a new stencil set for
BPAs, which contains visual shapes and connections rules to draw BPA diagrams.
The Signavio Core Components were selected because they provide a web-based
editor, that is easy to extend and allows to export BPA diagrams as xml files.

The main program logic is implemented as a module for promnicat5, a tool
developed to perform analysis on large process model collections [4]. This BPA
module consists of a data model, the BPA Analyzer, and two transformation
modules. The data model defines the structure of a BPA, its processes, events,
and the trigger and flow relations between the events. The JsonToBPA trans-
former imports the xml file output by Signavio Core Components and creates
a BPA data structure to be used by the BPA Analyzer. This data structure is
the input for the BpaToPNML Transformer. It transforms the BPA into a set of
open nets according to the approach presented in [3]. Afterwards, the nets are
composed and the resulting net is serialized using the PNML standard6. This
module also generates a set of CTL formulae which express the correctness cri-
teria for the given BPA and are to be checked by LoLA7. The CTL formulae
are derived by examining the pre- and postsets of all events in the BPA, e.g.
if an end event has an empty postset, the event is considered part of the final
marking.

In addition we use the Petri net simulator Renew8to convert the PNML
file into the file format that LoLA requires for analysis and to visualize the
transformed net.The Renew module also provides a built-in LoLA integration
for the analysis. To this end it calls LoLA with the CTL formulae specified for
the correctness analysis. The result of the model checker is finally interpreted
and visualized in the Signavio module.
2 http://code.google.com/p/signavio-core-components
3 http://bpmai.org
4 http://signavio.com
5 http://code.google.com/p/promnicat
6 pnml.org
7 Low Level Petri net Analyzer, http://service-technology.org/lola
8 renew.de
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Fig. 1. BPA Tool Architecture

3 Maturity

The proposed tool is in a prototypic stage. The interaction with the integrated
tools, Signavio Core Components, Renew, and the LoLA model checker works
via files and command line calls. The BPA modeler is based on a widely used web
browser editor from Signavio, which itself is used as commercial application. Our
extension of the editor to allow the modeling of BPAs uses existing functionality
and adds visual shapes and connections rules for BPA elements. The export
feature was used as is. The Renew module used to transform BPAs into the
file format required for LoLA was already presented in [5]. Model checking the
correctness properties is performed by LoLA.

All core functionalities are implemented in the prototype. Our tool supports
modeling BPAs in a Web Browser, transforming them into open nets, analysing
their correctness, and visualizing the errors found. This version of the BPA tool
realizes the BPA analysis approach presented in [3,6].

We plan to extend the next version of the BPA tool with the feature to
(semi-)automatically extract BPAs from process model collections. Furthermore
we are working on the creation of BPAs from data annotated BPMN process
models and object life cycles.

4 Script

The demo showcases the features of our BPA tool beginning with the modeling of
BPA diagrams, continuing with their transformation into open nets, the analysis
with LoLA, and ending with the display of the results. Especially the possibility
to analyse multi-instance and multi-communication, which is novel and is not
supported by existing tools so far, will be a major focus of the demonstration.
The demo will consist of three steps in which we explain the capabilities of the
tool.



A Tool for Business Process Architecture Analysis 691

1. First a small use case from the public administration, e.g. the founding of
an enterprise, will be modeled as BPA with the extended BPA Signavio
Core Components. The BPA diagram shows the trigger and message flow
relations between the involved processes, compare Fig. 2(a). Importantly, we
will highlight the visualization of multi-instances and multi-communication
according to the multiplicities depicted in the BPA model.

2. The modeled BPA diagram is transformed into an open net which is visu-
alized in a separate window, compare Fig. 2(b). This step implements the
algorithm presented in [6], and extended for BPAs with multiplicities in [3].
All the processes together with trigger and message flow relations are mapped
to open net constructs, which are then composed into one net.

3. The resulting open net is the basis for the correctness analysis. Each cor-
rectness criterion from [3] (terminating run, no livelocks, no dead processes)
translates into a CTL formulae which is model checked by LoLA. If all for-
mulae yield a positive result, we know, that the BPA is correct. Otherwise
found errors are displayed in the BPA diagram.

(a) BPA Modeler (b) Open-net Visualizer

Fig. 2. Screenshots from the BPA Tool
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