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Processes

Operational
(tasks)

BPM™
What is BPM™? BPM" Levels of Abstraction

BPM is not yet another BPM notation, but a BPM" is developed based on an abstraction hierarchy that includes three levels of abstraction:
modeling approach that incorporates multiple strategic, tactical, and operational. The design of each of these three levels of abstraction is
levels of abstraction, and that selects an inspired from:

appropriate set of BPM constructs for each of e Anthony’s model (Anthony, 1965; Gorry and Morton, 1989)

its levels of abstraction. ®  The ISO recommendations for documenting business processes (ISO, 2009)

li ’ id (B d Guillard, 2
BPM" levels of abstraction have been designed *  Qualigram’s pyramid (Berger and Guillard, 2000)

considering the needs and constraints of: each

actor (i.e. individual), each unit or department Describes the core processes, goals and policies of the organization.

(i.e. team or group), and the organization. *Aims at representing “why" the organization needs ta perform the
. - business process modeled.

BPM™ aims at providing the means for a

consistent and structured way of modeling

various business processes. Is with the attainment and efficient use of the resources of the

wes nfthe oreanization
wres orthe orgamization,

Why to use BPM™?

BPM" is simple and does not increase the

+Aims at representing "what" activities are done in the organization
and "who" is responsible for each of the activities.

complexity of the BPM notations used, thereby

allowing business process models to be easily

understood by different types of stakeholders. Operational
Level

*Procures the efficient and effective execution of atomic tasks.
*Describes specific activities of the organization.

The result of using BPM* within an +Aims at representing "how" to perform each activity.

organization should be a set of models that
allows the understanding and the coordination

of the activities performed by the various

stakeholders of the organization.

BPM" adds other complementary aspects to the
traditional BPM. For instance, a BPM element

represented at a high-level model should be

/ -
Tactical
(resources)

able to be traced to an element represented at a

lower-level model; and a low-level

representation should be able to be traced back
to a high-level representation.

Activities






Process decomposition

In BPM" a core process is composed of a set of procedures, a procedure is composed of a set of activities, and an activity is composed of a set of
atomic tasks. When necessary, a process can be decomposed into sub-processes, and a procedure into sub-procedures. All the operational-level
models are integrated through the tactical-level models, the tactical level-models are integrated through the strategic-level models, and the entire

business process models are integrated through a main strategic-level model.

Strategic Level At this level BPM* models a high-level view of the core processes of the

organization and their main relationships; it also represents the external

stakeholders who are relevant to the organization (e.g. customers and providers).
Value

The strategic level allows an organization to expose their customers and their new employees to its business processes.

Scope
The strategic level describes the processes and sub-processes of the organization. It includes the representation of procedures to better describe the

processes or sub-processes; however, the procedures are described at the intermediate level of abstraction (i.e. tactical level).
Notes for users
The strategic level is particularly useful for customers, non-IT employees, new employees and managers of the organization.

Even though the strategic level does not aim at representing any kind of workflow of a business process, in order to ease the understanding of the
target users the modeler should consider generating strategic-level models that resemble as close as possible the workflow of the business

processes.

Modeling concepts and semantics considerations

BPM" modeling concepts Qualigram BPMN

Process. Process. Pool.
Sub-process. Sub-process. Collapsed sub-process.
Procedure. Procedure. Collapsed sub-process.
External stakeholder. External entity. Pool.
Relationship between actions. .

- - - — Information. Sequence flow, message flow.
Relationship between actions and entities.
Goal. Performance indicator. | Not available; use text annotation attached with an association.

Two BPMN modeling constructs might be used to represent relationships: 1) “sequence flows” that should be used when representing
relationships between actions contained within the pool of the business process being modeled; and 2) “message flows” that should be used when

representing any of two types of relationships:

e relationships between external stakeholders and the business process being modeled; and

e relationships between the business process being modeled and other business processes.

Syntax considerations
A procedure might be represented either as part of a process or as part of a sub-process. All the procedures that are intended to be further

described at BPM" intermediate level of abstraction (i.e. tactical level) must be depicted at a BPM" top-level model.

There might be various possible perspectives to be modeled at the strategic level of abstraction. From all the possible perspectives, BPM*

proposes to always model a macroscopic type of model as a starting point of any BPM initiative.

Besides the macroscopic type of model, two other perspectives might be generated at the strategic level of abstraction: the relational type of model
and the detailed type of model.

If BPMN is used to represent the business processes, then the modeler should generate for each business process a strategic-level model based on
the “descriptive level of use” of BPMN. Only the “private business process” and the “abstract process” types of BPMN models should be used; in
any case the model must not include the use of lanes. If BPMN 2.0 is used, then the first BPMN model to generate should be a collaboration

model representing all the core business processes as empty pools and depicting all the relationships between the core business processes.
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The macroscopic type of model depicts a general high-level
view of the core business processes of the organization. This

type of model is relevant because it:

1. identifies the main external stakeholders of the
organization; and
2. identifies the core business processes of the organization.

The modeler can generate the macroscopic type of model
following any approach expected by the organization. For
instance, the macroscopic type of model might be represented
following the traditional classification of the business
processes as core, management and support business

processes.
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The relational type of model adds to the macroscopic type
of model the interactions between the core processes and the
interactions between the relevant external entities and the
core processes. This type of model is relevant because it
provides:

1. the relationships between each business process and the
main external stakeholders; and

the relationships between each business process and the

other core business processes.
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The detailed type of model depicts a detailed view of each core business
process represented at the macroscopic type of model, showing its main sub-
processes, procedures and their relationships. This type of model is relevant
because it provides:

a high-level model for each core business process;

the position of each business process in relation to its own context; and

a logical link between the strategic level of abstraction and the tactical
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At this level BPM" depicts how the various roles and departments of the

Tactical Level

organization interact performing the various organizational activities, as well as the
resources required for the execution of the procedures. That is, the tactical level
Value models the workflow of the procedures of the organization. This level of
The tactical level allows an organization to deliver the abstraction also identifies the critical activities to achieve the goals of the
details of a business process to all the employees of the organization, assigning specific objectives to those activities if it is considered
organization regardless of their professional profiles. necessary. Typically, the goals are translated into the satisfaction of the needs of

the external stakeholders (e.g. customers) of the organization.

Scope
The tactical level describes the procedures and sub-procedures of the organization. It includes the representation of activities to better describe the

procedures or sub-procedures; however, the activities are described at the lowest level of abstraction (i.e. operational level).

Notes for users
Qualigram models are recommended if the target users are management-oriented professionals, project managers, administrative staff, customers,
providers or new employees of the organization. BPMN models are recommended if the target users are IT-consultants, IT-oriented employees or

users that are part of a software development team.

Modeling concepts and semantics considerations

BPM" modeling concepts Qualigram BPMN

Sub-procedure. Sub-procedure. Collapsed sub-process.

Activity. Work instruction. Task.

External stakeholder. External role. Pool.

Role. Role, target role, source role. Lane.

Department. Unit. Lane.

Procedure owner. Responsibility. Not available; use text annotation attached with an
association.

Relationship between actions. Information. Sequence flow.

Relationship between actions and entities. | Swim-lane. Lane, message flow.

Physical tool. Physical tool. Not available; use text annotation attached with an
association.

Document. Document. Data object.

Objective. Constraint indicator, performance indicator. | Not available; use text annotation attached with an
association.

Triggering event. Start event, up-stream action. Start event.

End event. End event, down-stream action. End event.

Control flow pattern. And operator, Or operator. Gateways.

Notice that in the case of Qualigram, there is more than one possible modeling construct to represent triggering and end events. In addition, notice
that in the case of BPMN, the relationships between actions and entities can be represented by two different modeling constructs: lane and

message flow.

Syntax considerations
Activities might be represented either as part of a procedure or as part of a sub-procedure. All the activities that are intended to be further
described at BPM" lowest level of abstraction (i.e. operational level) must be depicted at a BPM" tactical-level model. The modeler can refine the

models as needed to achieve the level of detail expected by the target users.

Qualigram notation offers at the tactical level of abstraction other modeling constructs than those listed in the table presented above: that is, the
macro-instruction, the collaborative instruction, the control indicator and the corrective indicator. BPM" proposes not to use control indicators and
corrective indicators. The use of macro-instructions and collaborative instructions can be considered as optional modeling constructs at the tactical

level of abstraction.

If BPMN is used to represent the business processes, then the models can be based on the “descriptive level of use” or the “analytical level of use”.
Both the “private business process” and the “abstract process” types of BPMN models can be used. A BPMN lane should be used to represent a
relationship between actions and entities if the entity is a role or a department. If the entity is an external stakeholder then a BPMN message flow

should be used instead.





Operational Level At this level BPM* describes specific activities of the organization

according to the needs of the target stakeholders. The operational

level can present multiplicity of forms that depend on the specific

Value needs of each stakeholder. For example, when the stakeholder is
The operational level allows an organization: dealing with the implementation of a software application, then all
1. to accurately describe the tasks to be performed by a specific the additional information required to implement the application
role; should be modeled at this level of abstraction in a formal way.

2. todescribe in detail a specific activity; and

3. to ensure uniformity in the execution of specific tasks.

Scope
The operational level of abstraction describes the critical activities of the organization. It includes the representation of the atomic tasks that

compose each of the critical activities.

Notes for users
The operational level is optional. Not all the business processes must be modeled at this level of abstraction. The organization has to decide when
and where the operational level is applicable. Complex business processes, and those that present a high level of operative tasks, should be

considered as potential candidates to be modeled at this level of abstraction.

Qualigram models are recommended if the target users are management-oriented professionals, project managers, administrative staff, customers,
providers or new employees of the organization. BPMN models are recommended if the target users are IT-consultants, IT-oriented employees or

users that are part of a software development team.

Modeling concepts and semantics considerations
Depending on the purpose of modeling, the BPM" operational models might vary. This translates into a variable set of modeling concepts that
should be selected according to the needs of each purpose of modeling. However, some modeling concepts should be common to any variation of

a BPM' operational model:

BPM" modeling concepts Qualigram BPMN
Task. Operation. Task.
Role. Role. Lane.
Relationship between actions. | Information. Sequence flow.
Physical tool. Physical tool. Not available; use text annotation attached with an association.
Document. Document. Data object.
Triggering event. Start event, up-stream action. Start event.
End event. End event, down-stream action. End event.
Control flow pattern. And operator, Or operator. Gateway.
Business rules Control operations, corrective operations. | Not available; use text annotation attached with an association.

Syntax considerations
Any BPM" operational-level model is elaborated aiming at the description of the critical activities of the organization. Each critical activity is
described through its component atomic tasks that should be performed by only one role. That is, in BPM" a task cannot be further decomposed

either functionally or organizationally.

At the operational level, Qualigram notation, besides allowing the representation of atomic tasks, allows the representation of control operations
and corrective operations. Providing these additional modeling constructs, Qualigram notation allows the modeler to describe how a specific role
of the organization has to perform a specific activity, what controls have to be performed for some critical component tasks of the activity, and
what to do in case one or more of those controls are not complied. This way of modeling the operational level might be very useful for
stakeholders willing to model the business processes, for purposes such as: quality control, ISO 9001 compliance, external-regulation compliance,

el

At BPM" operational level the BPMN modeling constructs included in the “analytical” level should be used. The “executable” level of use should
not be used because it is aimed at the implementation and enactment phases of the BPMS lifecycle. Only the “‘private business process” type of
BPMN model should be used.
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M. Alain Abran
Génie logiciel et des technologies de I'information

Objet : Evaluation des dossiers soumis pour évaluation par le CER de I'ETS par les
étudiants inscrits au cours SYS869

Monsieur,

Par la présente, je vous confirme avoir pris connaissance des documents que vous avez
soumis au Comité d’éthique de la recherche pour évaluation.

Nous vous remercions d’avoir soumis ces dossiers au CER. Suite & Ianalyse des
documents soumis et a la lumiere de I'article 10.1 de I'EPTC2, nous vous comprenons
gue cette premiére phase de votre projet est dédiée a la cueillette d’informations
durant une phase préliminaire de votre projet, ce qui ne requiert pas de certificat
éthique. Cette premiere phase qui sera réalisée dans le cadre de votre workshop peut
donc aller de I'avant.

Toutefois, il serait prudent lors de cette cueillette d’information que vous informiez les
participants des mesures de confidentialité mises de l'avant relativement aux
informations recueillies.

Veuillez prendre note que vous devrez soumettre une demande de certification éthique
pour tout autre projet ou si les données recueillies donnaient lieu a une étape
subséquente, menant entre autre a la publication des résultats.

Veuillez agréer, Monsieur, I'expression de mes sentiments les meilleurs.

Paul V. Gervais, Ing., M.Eng.
Président
Comité d’éthique de la recherche

C.C. Claude Bédard, Doyen a la recherche et au transfert technologique
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Le génie pour findustrie Ecole de technologie supérieure
Date : 19 juillet 2012

OBJET : Titre du projet : Modélisation des processus d'affaires a différents niveaux
d'abstraction: étude de cas

Responsable du projet: Alain Abran

Décision : APPROBATION FINALE

Monsieur,

Les modifications et précisions demandées par le CER dans sa lettre du 18 mai 2012 ayant été
apportées adéquatement, votre projet peut aller de I'avant.

Veuillez toutefois noter que cette approbation n’est valable que pour une année. Vous devrez
donc annuellement demander le renouvellement de I'approbation au Comité, sans quoi le
projet sera considéré comme terminé. Dans la perspective ou il devait étre terminé, vous devrez
fournir un rapport final suivant le modéle disponible sur la page Internet de I'ETS. Ce rapport est
attendu pour le 31 décembre 2013.

Veuillez agréer, Monsieur, 'expression de mes sentiments les meilleurs.

cLOlt

Caroline Chartrand, M.Sc.

Coordonnatrice DATE DE FIN DE L’APPROBATION
Comité d’éthique de la recherche 19 juillet 2013
c.C.: Claude Bédard, doyen de la recherche

Paul Gervais, président du CER de I'ETS
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Abstract

Current initiatives in the field of Business Process Management (BPM) strive for the development of a BPM
standard notation by pushing the Business Process Modeling Notation (BPMN). However, such a proposed
standard notation needs to be carefully examined. Ontological analysis is an established theoretical approach
to evaluating modelling techniques. This paper reports on the outcomes of an ontological analysis of BPMN and
explores identified issues by reporting on interviews conducted with BPMN users in Australia. Complementing
this analysis we consolidate our findings with previous ontological analyses of process modelling notations to
deliver a comprehensive assessment of BPMN.

Keywords
Business Process Management, BWW ontology, Business Process Modelling, BPMN

INTRODUCTION

Business Process Management (BPM) has been identified as the number one business priority, and building
Business Process Capability is seen as a major challenge for senior executives in the coming years (Gartner
Group, 2005). The interest in BPM has, among others, triggered substantial academic and commercial work
aiming towards advanced business process modelling solutions. One of the most recent proposals for a new
business modelling technique is the Business Process Modeling Notation (BPMN) 1.0, which was released in
May 2004. Though BPMN is not yet an official standard, there is a clear intention to take it to a level at which it
will become a standard. This intention is backed up by the popularity and the increased industry interest in
BPMN. Among others, BPMN is the organisation-wide modelling standard within Queensland Government.

This paper evaluates BPMN 1.0 from the viewpoint of an established ontology — the Bunge-Wand-Weber
(BWW) ontology (Wand and Weber, 1990, 1993, 1995). We selected the BWW ontology for this study for three
reasons. First, unlike other ontologies, the BWW ontology has been derived with the Information Systems
discipline in mind. Second, the BWW ontology is an upper ontology. Its foundational character and
comprehensive scope allows for wide applicability. Third, there is an established track record and demonstrated
usefulness of ontological analyses of modelling techniques using BWW.

The aim of this paper is to identify ontological shortcomings of BPMN in an early phase of its development and
application. Thereby, both developers and users may be able to pinpoint and scrutinize possible shortcomings of
the current specification to derive a more sophisticated, revised specification that may then become a standard.
To address this objective we conducted an ontological analysis of the BPMN notation, developed propositions
based on the identified ontological shortcomings, and tested them in interviews with representatives of the
BPMN user community in Australia. In order to obtain further insights on the eligibility of BPMN as a standard
for Business Process Modelling, we consolidated our findings with previous ontological analyses of eleven other
competing process modelling notations in order to comprehensively assess BPMN not only from an ontological
viewpoint but also from a historical and comparative perspective.

The remainder of our paper is structured as follows. The next section gives an overview of the BWW approach
and related work. The findings from the ontological analysis and our derived propositions are presented next. In
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the section that follows we present the results of the empirical study related to the testing of these propositions.
Next, we discuss the findings from the comparison of our analytical work with previous ontological analyses of
process modelling notations. We conclude by discussing the results and limitations of our research, as well as
future work in this area.

THE BWW ONTOLOGY AND RELATED WORK

The BWW Ontology

Over the last few decades numerous conceptual modelling techniques, used to define requirements for building
information systems, have emerged with no consistent theoretical foundation underlying their conception.
Concerned that this situation would result in the development of information systems that were unable to
completely capture important aspects of the real world, Wand and Weber (1989; 1990; 1993; 1995) developed
and refined a set of models for the evaluation of modelling techniques and the scripts prepared using such
techniques. These models are based on an ontology defined by Bunge (1977) and are referred to as the BWW
models. Ontology studies the nature of the world and attempts to organise and describe what exists in reality, in
terms of the properties of, the structure of, and the interactions between real-world things (Shanks et al., 2003).
As computerised information systems are representations of real world systems, Wand and Weber suggest that
ontology can be used to help define and build information systems that contain the necessary representations of
real world constructs. The BWW representation model is one of three theoretical models defined by Wand and
Weber (1995) that make up the BWW models. Its application to information systems foundations has been
referred to by a number of researchers (Green and Rosemann, 2004) and is now often referred to as simply “the
BWW model”. The key constructs of the BWW model can be grouped into four clusters: things including
properties and types of things; states assumed by things; events and transformations occurring on things; and
systems structured around things (Green and Rosemann, 2005). For a complete definition and description of
ontological constructs please refer to, for example, (Weber, 1997).

Weber (1997) suggests that the BWW maodel can be used to analyse a particular modelling technique in order to
make predictions on the modelling strengths and weaknesses of the technique. He clarifies two main evaluation
criteria that may be studied according to the BWW maodel: Ontological Completeness and Ontological Clarity.

Related Work

The BWW representation model has been used in over twenty-five research projects for the evaluation of
different modelling techniques (see (Green et al., 2005a) for an overview). In this section, we briefly summarise
those studies that focus specifically on process modelling techniques.

Keen and Lakos (1996) determined essential features for a process modelling scheme by evaluating six process
modelling techniques in a historical sequence by using the BWW representation model. Among the modelling
techniques evaluated were: ANSI flowcharts, Data Flow Diagrams (DFD) and the IDEF Method 3 Process
Description Capture Method. The evaluation is restricted to the assessment of the ontological completeness of
each technique. From the analysis the authors concluded that, in general, the BWW ontology facilitates the
interpretation and comparison of process modelling techniques. The authors did not, however, empirically verify
their findings on the features of process modelling schemes.

Green and Rosemann (2000) analysed the EPC notation with the help of the BWW ontology, assessing both
ontological completeness and clarity. Their findings have been empirically validated through interviews and
surveys (Green and Rosemann, 2002). Confirmed shortcomings were found in the EPC notation with regard to
the representation of real world objects and business rules, and in the thorough demarcation of the analysed
system.

Green et al. (2005a; 2005b) compared different modelling standards for enterprise system interoperability,
including Business Process Execution Language for Web Services v1.1 (BPEL4WS), Business Process
Modeling Language v1.0 (BPML), Web Service Choreography Interface v1.0 (WSCI), and ebXML Business
Process Specification Schema (ebXML BPSS) v1.1. All these standards, which proclaim to allow for
specification of intra- and inter-organisational business processes, have been analysed in terms of their
ontological completeness. The study found that ebXML provides a wider range of language constructs for
specification requirements, indicated through its comparatively high degree of ontological completeness. In
addition, a minimal ontological overlap (MOO) analysis (Wand and Weber, 1995; Weber, 1997) was conducted
in order to determine the set of modelling standards with a minimum number of overlapping constructs but with
maximal ontological completeness (MOC), i.e. maximum expressiveness. The study identified two sets of
standards that together allow for the most expressive power with the least overlap of constructs, viz., ebXML
and BPEL4WS, and, ebXML and WSCI. At the present point in time, this analysis too, has not yet been
empirically validated.
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Overall, the conducted research has mostly been of a purely theoretical nature. Most of the evaluations lack, at
the time of writing, empirical verification of the theoretical findings. Overcoming this shortcoming of previous
ontological analyses, our foremost research objective was to conduct a comprehensive study on BPMN that
included the empirical testing of our findings. Furthermore, we wanted to put the results of our ontological
analysis in the context of previous studies in order to understand if process modelling techniques are actually
improving in terms of their representation capabilities, i.e. their ontological completeness.

SUMMARY OF THE ONTOLOGICAL ANALYSIS OF BPMN

BPMN Background

The development of the Business Process Modeling Notation (BPMl.org, 2004) was based on the revision of
other notations including UML Activity Diagram, UML EDOC Business Process, IDEF, ebXML BPSS,
Activity-Decision Flow Diagrams, RosettaNet, LOVeM, and Event-driven Process Chains. BPMN is designed
to be a graphical visualisation for business processes, which can be mapped to the process execution language
BPEL4WS. Although this gives BPMN a technical focus, its specification is targeted at both technical and
business users. The specification document differentiates the BPMN constructs into a set of core graphical
elements and a more specialised and extended set. For the purpose of this research we investigated both sets.

BPMN is a very recent modelling technique and, consequently, there is so far only limited research that
critically evaluates BPMN. Wahl and Sindre (2005) report on an analytical evaluation of BPMN using the
Semiotic Quality Framework (Krogstie and Sglvberg, 2003). They explore the following criteria: domain
appropriateness, participant language knowledge appropriateness, knowledge externalisability appropriateness,
comprehensibility appropriateness, and technical actor interpretation appropriateness. They conclude that
BPMN particularly excels in terms of comprehensibility appropriateness due to its construct specialisations and
type aggregations, and is overall well-suited for the domain of business process modelling. Interestingly, they
also see the need for, and potential of, an ontological analysis. Similarly, Nysetvold and Krogstie (2005)
compared BPMN to UML Activity Diagrams and EEML using the same semiotic quality framework, finding
that BPMN achieves the highest score in all categories except for domain appropriateness. The ranking of the
languages, however, is based on a simplistic weighting scheme which has not been reasoned as to its objectivity
and is thus considered to be a subjective evaluation. White (2004) compared the BPMN specification to UML
activity diagrams, with respect paid to their capability of supporting the workflow patterns as introduced by
van der Aalst et al. (2003). He concludes from his investigation that BPMN is adequate to cater for all of the 21
patterns, and that, from his viewpoint, BPMN is more intuitive than UML.

Ontological Analysis of BPMN: Findings and Propositions

In order to follow a rigorous, objective approach towards evaluation, we followed the methodology for
ontological analysis as proposed by Rosemann et al. (2004). Our ontological analysis was conducted in three
steps. First, two researchers separately read the BPMN specification and mapped the BPMN constructs against
ontology constructs to create individual first analysis drafts. Second, the researchers met to discuss and defend
their mapping results, resulting in a jointly agreed second draft. Third, the joint draft was presented, discussed
and refined in several meetings with the entire research team, leading to the consensual final mapping result.
Thereby, we feel that we have significantly increased objectivity and rigor in our research. Table 1 summarises
the final, agreed outcomes of our ontological analysis of BPMN.

Based on the findings from the ontological analysis of BPMN, we derived propositions in order to demonstrate
how the lack of ontological completeness and clarity can lead to problems with the use of the notation. The first
three propositions stem from the notion of ontological completeness of BPMN: The lack of a mapping of a
BWW construct to a BPMN construct indicates the lack of means for users to describe particular real-world
phenomena. Such deficiency drives users to modify existing constructs or employ additional constructs (e.g.
create new constructs or adopt constructs from other modelling techniques) in order to compensate for the
deficit.

P1.Because there is no representation for state, stable state, unstable state, conceivable state space, state law,
lawful state space, conceivable event space, and lawful event space, state modelling will lack definability
and focus, and thus, the depiction of business rules that rely on state laws and transformation laws will be
unclear. Also, users will be unable to determine which events and states can be expected to occur in the
system and which events and states can occur but should not be allowed to.

P2.Because there is no representation for history, the need for a log of state changes in important entities will
not be met. Such a situation can cause significant problems related to recovery and reliability of
interacting entities, such as inter-organisational systems.
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P3.Because there is no representation for system structure, there is no thorough demarcation of the system
and the things within the system. This deficiency can lead to difficulties in the use of BPMN for
modelling inter-organisational business processes. Also, in large modelling projects, problems can arise
regarding how to structure process models into constituent models. Due to the inability to break down the
system coherently, the understandability of models captured with BPMN will be undermined.

From the perspective of construct excess, we identified the BPMN constructs that appear to have no real-world
meaning according to the BWW ontology. Accordingly, users will get confused when using these constructs.

P4.Because the BPMN constructs Link, Off-Page-Connector, Association Flow, Text Annotation, Group,
Activity Looping, Multiple Instances, Normal Flow, Event (super type), and Gateway (including all
Gateway Types) appear to have no real-world meaning, their use will cause understandability problems.
Users will have to bring extra knowledge to make sense of these constructs. Specifically, BPMN provides
certain super types (such as Event, Gateway, Normal Flow) that are further specialised in the notation and
thus appear to be redundant from the perspective of the ontology.

Ontological Construct BPMMN Canstruct Ontological Construct BPMN Construct
THING Lare, Pool Stability Condition Rule, Conditicnal Flow
PROPERTY MA Corrective Action ‘Exception Task'. Compensation Activity
In General Altributes of Pools Attributes of Lanes HISTORY
In Particular ACTS ON Message Flow
Hereditary COUPLING Message Flow
Emergent SYSTEM Pool, Lane
Intrinsic SYSTEM
Pool, Lane
Mutual: Non-binding SOMEOSITION '
Emergent EMVIROMNMENT Pool, Lane
L SYSTEM
Mutual: Binding STRUCTURE
Altributes SUBSYSTEM Pool, Lane
CLASS Lane, Data Object SYSTEM
DECOMPOSITION Poal, Lana
KIND Lane LEVEL STRUCTURE  Pool, Lane
STATE STABLE STATE
COMCEINABLE
STATE SPACE UNSTABLE STATE
STATE LAW :
Start Event, Intermediate Event, End Event,
LAWFLUL STATE EXTERNAL EVENT Message, Timer. Error, Cancel, Compensation
SPACE
Start Event, Intermediate Event, End Event, Start Event, Intermediate Event, End Event,
EVENT Message, Timer, Error, Cancel, Compensation, INTERMAL EVENT Message, Eror, Cancel, Compeansation,
Terminate Terminate
COMCEIVABLE N
EVENT SPACE E&hTDEFINED Compensation, End Event
LAWFLUL EVENT PCOORLY-DEFIMNED Message, Timer, Error, Cancel, Terminats,
SPACE . EVENT Start Event, Intermediate Event
Activity, Task, Collapsed Sub-Frocess, Link, Off-Page Connector, Gateway Types,
TRANSFORMATION Expanded Sub-Frocess, Nested Sub-Process, Association Flow, Text Annatation, Group,
Transaction Construct excess Activity, Looping, Multiple Instances, Mormal
LAWFLIL Drefault Flow, Uncontrolled Flow, Exception Flow, Event {super type), Gateway (super
TRAMSFORMATION  Flow type)

Table 1: Representation mapping results

From the perspective of construct overload, we can identify examples of constructs in the BPMN specification
to which more than one ontological construct has been mapped. Such cases require the user to bring extra-model
knowledge in order to understand the capacity in which a given construct is used in a particular scenario.

P5.Because the BPMN construct Lane maps to the BWW constructs Thing, Class, Kind, System, Subsystem,
System Composition, System Environment, System Decomposition, and Level Structure, users will be
required to bring to bare extra model knowledge in order to understand which real-world concept is being
modelled by the Lane construct. Consider, for example, a question whether a Lane in a BPMN model
represents a specific organisational entity, an application system, or a set of entities.

P6.Because the BPMN construct Pool maps to the BWW constructs Thing, System, System Composition,
System Environment, Subsystem, System Decomposition and Level Structure, users will be required to
bring to bare extra model knowledge in order to understand which real-world concept is being modelled
by the Pool construct. Specifically, it is unclear whether a Pool stands for a single organisational entity,
whether it is part of a super-ordinate entity, or whether it might be external to a modelled system.

From the perspective of construct redundancy, we can identify examples of ontological constructs to which
more than one BPMN construct can be mapped. Such cases are undesirable since they lead to user confusion as
to how to understand which real-world concept can best be represented by a particular language construct.
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P7.Because a Thing can be represented by either a Pool or a Lane, users will have difficulty understanding
which of these constructs should be used. Specifically, users will confront problems when modelling
organisational entities, e.g. whether to use a Lane or a Pool for representing an organisational department.

P8.Because a Transformation can be represented by the BPMN constructs Activity, Task, Collapsed Sub-
Process, Expanded Sub-Process, Nested Sub-Process, and Transaction, users will get confused as to
which construct is to be used when representing a transformation. The BPMN constructs differ in terms
of visualisation but apparently no significant semantic differentiation can be stated in terms of their use.

P9.Because an Event can be represented by any of the BPMN constructs Start Event, Intermediate Event,
End Event, Message, Timer, Error, Cancel, Compensation, and Terminate, users will encounter confusion
regarding the differentiation of these constructs from each other.

TESTING THE PROPOSITIONS

Rationale for Semi-Structured Interviews

As we are concerned with analysing the expressiveness and applicability of BPMN in process modelling
contexts to evaluate its feasibility as a new standard we needed to develop a sound methodological basis to
empirically test the derived propositions. The need for such a comprehensive approach stems from our belief
that theoretical analysis alone does not necessarily report on the user’s perception of modelling techniques, and
that empirical observations alone do not suffice to explain a technique’s efficacy. For theoretical guidance we
adopted the recommendations of Gemino and Wand (2003) for grammar-based evaluation approaches. We
chose to evaluate the effectiveness of the use of BPMN through empirical verification of the theoretical
predictions. We selected semi-structured interviews as an appropriate means and designed an interview
protocol® in order to approach BPMN practitioners. Through the interviews we are able test the findings from
our theoretical evaluation of BPMN (i.e. verify or falsify the propositions), and discover further issues with the
BPMN notation that may have remained undiscovered by the ontological analysis. Thus, the interviews allow us
to obtain richer feedback and extended reasoning from the practitioners. Specifically, in our research context, we
sought to understand the modellers’ motivation to use BPMN and their experience with BPMN within their
respective organisational contexts. Two researchers participated in the interviews, which were conducted over a
two week period. The obtained data was then codified and analysed.

Questionnaire Design

The interview protocol is structured in two sections. Section A captures the demographic information about the
interviewees while Section B captures their experiences with BPMN. Section B was developed by modifying the
tested design proposed by Davies et al. (2004), which follows a top-down structure for identifying issues and
their severity (see Figure 1).

Do you need this concept?

yes no

Can you directly model
this concept?

no yes

Do you perceive it

as a problem?

yes no
Is it a critical

problem?
yes no

Vv v 1] 1l |

Figure 1: Questionnaire structure and response classification

Section B begins with questions that aim to determine the need of the BPMN modeller to model a certain
phenomenon (concept). For example, whether a business analyst needs to directly model business rules in a
given situation or not. If such a demand exists, a follow-up question seeks to capture how the practitioner
models this concept with the use of BPMN constructs. If it is found that the practitioner feels that the present set
of BPMN constructs is either unavailable or insufficient for modelling a certain concept, the next question
captures whether the practitioner feels that this unavailability or insufficiency is a problem. This structure helps
to classify the identified theoretical propositions into five different categories, which differ in the perceived
severity of the identified shortcoming.

a copy of the interview protocol is available from the authors on request.
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Participants

The semi-structured interviews were conducted and audio-recorded with eleven BPMN practitioners from four
Australian organisations (three public sector institutions and one private consulting company). We have not
been able to conduct more interviews from different industry sectors or from different organisations. This is due
to the recency of the BPMN standard which has not yet experienced wide-spread adoption levels. Further
identified interviewees were from the same demographic background in terms of experience with business
process modelling and their purposes for modelling, and would not add further insight. The participants varied
in levels of experience in both process modelling and usage of BPMN for modelling purposes (see Figure 2).

Process Modelling Experience Maodelling Purposes
40.00% 80.00%
35.00% 70.00%
S0.00% 60.00%
25.00% 30.00% ——
20, 00% 40.00%
o 00
10.00% - )
,_| ,_| 10.00%
5.00% | | | | 000% i L
0.00% documenting improving  system analysis  requirements ather
=1 year 1-2 years 2-5years =3 years =10 years husiness huziness and design specification
process processes

Figure 2: Sample participant demographics

Interview Results

The recorded interviews were analysed in order to determine if the set of nine propositions held in practice.
Based on the responses of the interviewees, apparent support (in varying degrees) has been identified for
propositions P2, P4, P5, P6, and P7, while no apparent support (or an insignificant level of support) was shown
for propositions P1, P3, P8 and P9.

Questions regarding proposition P1 uncovered that over sixty percent of the interviewed users did not have any
need at all for modelling all possible or allowable states. The remainder did so with workarounds but did not
consider the need for workarounds to be a problem. Only one respondent (equiv. 9%) indicated that this
limitation is a problem of medium severity but conceded that the ability to represent all possible or allowable
states was not required at the current level of modelling within his/her organisation, therefore was not a problem
at this stage.

Proposition P2 was considered to have weak apparent support. Thirty-six percent of the interviewees expressed
the need to capture the history of state changes of a thing. This capture is done with additional BPMN diagrams
or with textual additions. These workarounds were not considered to be major problems; however, they would
be of significant severity if BPMN were being used in isolation rather than with tool support or other means.

No apparent support was found for proposition P3 — lack of representation of system structure. Over eighty-five
percent of interviewees stated that they had no limitations in representing the structure of the system, while the
remainder indicated that they had no need to graphically do so.

Limited apparent support was found for proposition P4 — only some of the constructs (for example, Group,
Multiple Instances, and Gateway Types) were found to be not used by practitioners while many of the constructs
that were predicted to cause understandability problems have been found to be successfully used in practice (see
Figure 3). However, follow-up questions revealed that the Group and Multiple Instances constructs were not
understood by twenty-seven and eighteen percent of interviewees respectively. Additionally, while over sixty-
three percent of interviewed practitioners had used the Gateway super type construct, over seventy percent of
interviewees indicated that they understood the Gateway specialization constructs but avoided using them.

The interview responses clearly indicate ambiguities in the specification of the BPMN Lane and Pool constructs
(propositions P5, P6, and P7). Throughout the interview we persistently found that the definition of these
constructs constituted a problem for the interviewees, an indication that the specification of these constructs
lacks clarity and rigor, and that both constructs are being used to model things, classes of things and also partly
systems structured around things. Hence our analysis clearly identified a shortcoming of the current
specification that needs reconsideration and revision.

No apparent support was found for propositions P8 and P9, with 100% of the interviewed practitioners
indicating that they did not experience any limitations with modelling events or transformations. Some
practitioners commented, however, that they avoided using the event specialisations so as to not introduce the
potential for model misrepresentation. However, the users did not consider this situation to be a problem.
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Figure 3: Sample interview results: BPMN excess constructs

It is important to note that many of BPMN’s proposed limitations with respect to modelling various business
process concepts were perceived to be of minor or no relevance by the participants due to the use of additional
modelling tools. For example, in terms of directly modelling business rules (see proposition P1), 63% of the
interviewees experiencing limitations reported that they use other modelling tools in addition to BPMN to allow
for the depiction of business rules, for example, through spreadsheets, documents or models. None of them
classified this shortcoming of the BPMN specification as a major problem. We would therefore expect that if
BPMN were treated in isolation these problems would be amplified.

BPMN AND THE PROCESS MODELLING DISCIPLINE - SIGNS OF MATURITY?

Research Design

In addition to the individual ontological analysis of BPMN and the related empirical testing, we sought to
position the BPMN technique amongst other popular process modelling techniques. Referring back to the
related work, we assessed the outcomes of ten previous ontological analyses of process modelling techniques
and complemented them with our own analysis of BPMN. Furthermore we conducted our own ontological
analysis of Petri nets in its original and most basic form (Petri, 1962), as we perceive it to be the intellectual
birthplace of more rigorous and disciplined process modelling.

For comparison purposes the focus of this study was ontological completeness only. We placed special emphasis
on ensuring comparability of the analyses. As the prior analyses were independently conducted by four different
research groups (see Related Work section), and as the ontological analyses referred to varied research purposes,
significant effort was put into making the individual analyses comparable. We did neither question nor review
the mapping results as proposed by the different research groups interpretation-wise. However, due to varying
sets of BWW representation model constructs included in the analyses, we had to generalise the following
specialised constructs of the BWW model.

e As some research groups did not entirely differentiate between property types we generalised all
property-related sub-types to the super-type property.

« As some research groups did not consider the constructs of stability condition and corrective action in the
context of the lawful transformation construct, we generalised any mapping of these two constructs to a
mapping of lawful transformation.

« As the ontological construct process used in (Green and Rosemann, 2000) has not been specified in the
representation model as defined in (Wand and Weber, 1993, 1995; Weber, 1997), we did not consider it
in our comparison.

Findings and Discussion

The results of our comparison are illustrated in Table 2. Each tick indicates that the specified ontological
construct can be represented by the analysed technique. The ontological constructs are arranged in a way that
corresponds to the BWW model clusters.

The consolidation of previous ontological analyses with our own analyses of Petri nets and BPMN leads to
several interesting results. A longitudinal study of the ontological completeness of the analysed techniques
shows an obvious increase in the coverage of the ontological constructs, peaking in a high degree (76%) of
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ontological completeness of the ebXML technique and high ontological coverage of BPMN (66%). The high
level of ontological completeness of BPMN can perhaps partly be explained by the fact that previous approaches
including Event-driven Process Chains and Petri nets heavily influenced the development of the BPMN
specification.

ANSI

Flow- 150
Larguage  Petinet chads DFD TC87T  Merdse EPC  IDEF: ebXML BPML  WSCI BPELAWS BPMN
Wersion 1.0 1.0 10 11 1.0
Year 1962 1970 1979 1982 1992 1992 1885 2001 2002 2002 2003 2004
Ontological Construct
THING v v v v
CLASS v v v v v v
KIND
PROPERTY v v ¥ V W W W V
STATE v v v v s - -
COMNCEIVABLE v
STATE SPACE
STATE LAW ¥ s e s s
LAWFUL STATE
SPACE d v
STABLE STATE v v
UNSTABLE STATE v v
HISTORY v
EVENT v v v ¥ v e ¥ v v e
CONCENABLE .
EVENT SPAGE
LAWFUL EVENT .
SPACE
EXTERNAL EVENT v v v v v v v v
INTERMNAL EVENT v v ' v v v s v ¥
WELL-DEFINED
v e v v e
EVENT v v
POORLY DEFINED
v
EVENT v v v v
TRANSFORMATION v e " v v + v e + v v e
LAWFUL
v v
TRANSFORMATION ¥ d v v 4 4 d
ACTS ON v v v v v
COUPLING v ¥ v v v v v v
SYSTEM ¥ W ¥ ¥ ¥ ¥ '
SYSTEM
COMPOSITION v v v v v &
SYSTEM
ENVIRONMENT v v
SYSTEM
STRUCTURE i v v
SUBSYSTEM v v
SYSTEM v .
DECOMPOSITION
LEVEL STRUCTURE v v v v

Table 2: Comparison of analyses of ontological completeness of process modelling techniques

Looking at the results from a cluster-based perspective reveals that only BPMN is able to cover all aspects of
things, including properties and types of things (highlighted in light grey in Table 2). In this aspect, BPMN
appears to denote a considerable improvement compared to other techniques. For example, the popular EPC
performs poorly (highlighted in light grey in Table 2).

From the perspective of states assumed by things, however, BPMN achieves a very low degree of ontological
completeness (0%), as do most techniques, except for ebXML (100% — highlighted in dark grey in Table 2) and
Petri nets. This situation suggests that the Petri net specification, although being composed of only seven
language constructs, denotes a relatively flexible notation, especially in terms of business rule modelling, which
itself is heavily dependant on rigorous state and state law specification. The formal mathematical specification
of Petri nets seems to be advantageous when it comes to state and state law modelling. The situation also
indicates that it may be advantageous to use ebXML in addition to BPMN models as it would allow for better
specification of some real-world concepts since it provides coverage for most of the ontological deficits of
BPMN (see highlighted dark grey area in Table 2), especially in terms of state, state law, and event space
modelling. Since BPMN is a graphical notation also designed for business modelling, it may hence be desirable
to supplement BPMN models with ebXML specifications (rather than textual notes), especially when the
process models are to be used for system and executable process specifications. Table 2 suggests that these two
techniques provide maximum ontological completeness (MOC) with minimum ontological overlap (MOO)
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(Wand and Weber, 1995; Weber, 1997). This proposition, however, needs to be further tested by a thorough
ontological overlap analysis, as for example performed in (Green and Rosemann, 2004).

BPMN is claimed to be directly translatable into BPELAWS specifications (BPMl.org, 2004). From an
ontological viewpoint this claim can only be supported to a certain degree. Table 2 indicates that, especially in
terms of systems structured around things, BPEL4WS lacks ontological expressiveness compared to BPMN
(highlighted in light grey in Table 2). Thus, a BPMN specification of the system to be developed, especially the
demarcation from its environment and its decomposition into subsystems, might not be unambiguously
translatable into executable BPEL4WS specifications and may thus require extra modelling and specification
effort to avoid misinterpretations of the resulting BPEL4WS models.

CONCLUSIONS, LIMITATIONS AND FUTURE WORK

BPMN is the most recent proposal for a process modelling notation, which claims to support the process-
oriented specification of business and system requirements. As a potential standard, BPMN attracts significant
attention in academic and practice communities. Our ontological analysis of BPMN confirmed the relatively
high maturity of BPMN. Still, a few potential shortcomings have been identified. An empirical study with
BPMN users was able to confirm that BPMN contains some ambiguous elements in its specification, for
example the Pool and the Lane constructs. However, as most of the ontological issues proposed were found to
have no or only weak support, we conclude that a) the theoretical shortcomings are only of minor practical
relevance at this early stage of BPMN use in Australia and b) the notation, although being quite recent, has
already gained support from practitioners. Another factor that appears to impact practitioners’ identification of
BPMN'’s shortcomings is the set of tools available to supplement the use of BPMN in their workplace. It seems
that if the practitioners have used these tools prior to starting use of BPMN, they tend not to classify their use as
a supplement to BPMN as a problem.

This paper has some limitations. First, its empirical base is rather limited as we were able to collect evidence
from only eleven participants. However, we believe that even this small sample size provides valuable first
insights. Second, our comparison was based on the outcomes of independent theoretical studies. Though we
made some minor modifications in order to increase the comparability, we are aware that the ontological
analyses might not be fully consistent with each other. Third, our comparison focused on ontological
completeness only. This analysis alone led to interesting findings, but we believe that analysing the ontological
clarity of process modelling notations will lead to further insights into the process modelling discipline.

In our future work we plan to extend the sample size for this empirical study. We also plan to extend our
analysis of BPMN, and the comparison with previous ontological analyses, to include ontological clarity.
Finally, we want to consolidate the comparative findings from all ontological analyses in the area of process
modelling techniques in order to derive from the BWW model an ontology focused on business processes in
order to develop a more appropriate benchmark for ontological analyses in the domain of Business Process
Management.
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Le génie pour l'industrie
Eccie de technclogie supéreurs

1100, rue Notre-Dame Ouest

Montréal (Qusbec) Canada HIC 1K3
Téléphone - 514 196-8802

June [dd], 2011

Dear [Name of the participant]:

Objective: Workshop invitation.

We are delighted to invite you to participate in our workshop “Business Process Models & Software
Requirements: Integrating IT and Management Perspectives” as part of the 2" International Symposium in
Software Engineering Management (ISSEM'2011). The workshop will be held on Wednesday, August 3, 2011 at
[Place] of the Ecole de technologie supérieure, 1100, rue Notre-Dame Ouest, Montréal, from [hh]:00 to [hh]:00.

Business process modeling is frequently used for representing organization's requirements. The success of a
software development project is dependent on the quality of the software requirements specifications. A high-quality
business process model depends on, among other things, the active participation of all stakeholders, including IT and
management. Unfortunately, a gap between these two groups of stakeholders still exists. This workshop will gather a
group of practitioners who are considered experts in business process modeling and requirements elicitation with the
objective of obtaining rich information that will contribute to close the gap between IT and management when
modeling a business process for software requirements elicitation.

To close the day, you will have the opportunity to mix and mingle with all of our invitees during a complimentary and
informal wine, cheese and chocolate tasting session. Additionally, two books will be raffled among all of our
invitees. The authors of the books will also attend the tasting session, allowing you to interact with them.

For questions regarding this workshop, please contact Mr. Alain Abran, Ph.D., at the Ecole de technologie
supérieure, at (514) 396-8632, alain.abran@etsmtl.ca or Mr. Carlos Monsalve, at (514) 623-2654,

monsalve@espol.edu.ec

If you have other questions, you can contact the ETS Ethics Committee for Research (CER) that examines and
approves the modalities of studies as this one. To contact the president of the CER, please dial (514) 396-8829.

Si vous avez d'autres questions, vous pouvez contacter le Comité d'éthique de la recherche (CER) de I'ETS qui
examine et approuve les modalités des études comme celle-ci. Pour rejoindre le président du CER, composez le
(514) 396-8829.

We look forward to hearing from you. You can confirm your participation at monsalve@espol.edu.ec

Cordially,
Alain Abran, Ph.D. Carlos Monsalve
Professor Doctoral student
Département de génie logiciel et des Tl Département de genie logiciel et des Tl
Ecole de technologie supérieure Ecole de technologie supérieure

L'ETS est une constituante du réseau de I'Université du Québec
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WORKSHOP INVITATION

Business Process Models & Software Requirements:
Integrating IT and Management Perspectives
PART I

Business process modeling is used for representing organization’s requirements. The
success of a software development project is dependent on the quality of the software
requirements specifications. A high-quality business process model depends on, among
other things, the active participation of all stakeholders, including IT and management.
Unfortunately, a gap between these two groups of stakeholders still exists.

This workshop welcomes any practioner with expenence in business process modeling
and requirements elicitation who is willing to share experence and opiniocns that will
contribute to close the gap between IT and management when modeling a business
process for software requirements elicitation.

COST: FREE!

WHEN: Wednesday, August 3, 2011 = [HH):00 - [HH]:00

WHERE: [Place]. Ecole de technologie supérieure, 1100, rue Notre-Dame Ouest,
Montreal

R.SVP.to: monsalve@espoledu e

Registration deadline is July 13, 2011
Space 15 limited!

Don't miss it!
Besides exchanging knowledge and information with other experts in the field,
participants will have the opportunity to:

« Emjoy a comphmentary and informal wine, cheese and chocolate tasting

session
+  Win raffle prizes: state-of-the-art books
* Interact with the authors of the books

queshions, you
M[Eﬁi]hmw of studies as this
one. To contact the president uucgmm {574;39&-3&39

% vous aver dautres questions, vous pouves contacter le Comite d'éthique
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MBA-HEC ASSOCIATION

— Summer Festivities — July edition 5@7 this Thursday —

Workshop invitation — Business process modeling

1 by Communications VP

Business Process Models &
Software Requirements: Integrating IT and Management Perspectives NON-
IT PROFESSIONALS INPUTS

The school ETS is inviting HEC MBA Students
to a Business Process Modeling workshop.
Business Process Modeling is used for

representing organization’s requirements.
The success of a software development project is dependent on the quality of the software
requirements specifications. A high-quality business process model depends on, among
other things, the active participation of all stakeholders, including IT and management.
Unfortunately, a gap between these two groups of stakeholders still exists.

This workshop welcomes professionals with no experience in business process

[ostart| @ M [0 % [iv 5 MaosoftOffice Word - || & Workshop invitation ... ¥ HEC AEMBA Assodiati

) HEC AEMBA 2011 | HEC - ME

€« € [1 2011.hecaemba.org/page/2/

The school ETS is inviting HEC MBA Students
to a Business Process Modeling workshop.

Business Process Modeling is used for
representing organization’s requirements.
The success of a software development project is dependent on the quality of the software
requirements specifications. A high-quality business process model depends on, among
other things, the active participation of all stakeholders, including IT and management.
Unfortunately, a gap between these two groups of stakeholders still exists.

This workshop welcomes professionals with no experience in business process
modeling who are willing to participate in an experiment where they will be asked about
the understandability of two different modeling notations after being exposed to examples
of their use. The results of this experiment will contribute to close the gap between IT and
management when modeling a business process.

COST: FREE!

‘WHEN: Thursday, August 4, 2011 — 17:30 — 19:00

WHERE: Salon des Professeurs, ETS, 4th Floor, Building B, 1111 rue Notre-
Dame West (corner of Peel), Montréal

R.S.V.P.to: monsalve®espol *edu-ec">monsalve@espol+edu-ec

Space is limited! Don’t miss it!

Besides contributing with the objective of the workshop, you will have the opportunity to
exchange information with other participants while having the opportunity to:

= Emjoy a complimentary buffet at the beginning of the workshop
= Win raffle prizes: state-of-the-art books
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Login

Forgot?
Register

f Login with Facebook

Recent Articles

AEMBA
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2013 AEMBA — Finally, here
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Upcoming Events
August 2012
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Linkedin.

Account Type: Ba

Groups

Enroliment Consulting - Consulting services for institutions with online, adult. and grad programs

Groups -
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P T 6 Analystes d'affaires Montréal / Montreal Business Analysts

BA  Discussions Members  Promotions  Jobs  Search  More

| Invitation & tous nos membres au WORKSHOP “Business Process Models &

| Software Requirements - Integrating IT and Management Perspectives: Experts
Inputs - 2 ETS

A message from Carlos Teodoro Monsalve Artega monsalve@fiec.espol edu.ec :

Follow Mirela

" We are delighted to invite you to participate in our workshop “Business Process Models &
Software Requirements - Integrating IT and Management Perspectives: Experts Inputs™ as part
of the 2nd International Symposium in Software Engineering Management - ISSEM'2011. This
workshop will be held at Montréal on August 3. 2011.

The workshop will begin at 19:30, and it will have a duration of approximately 1 hour. A cocktail
will be offered after the workshop. The meeting point is at Salon des Professeurs, ETS, 4th
Floor, Building B, 1111 rue Notre-Dame West (comer of Peel).

There are no registration fees, but it is requested to register in advance by contacting Carlos
Teodoro Monsalve Artega at this adress - monsalve@fiec.espol.eduec ™

Je souhaite aux participants un trés bon atelier.

July 14, 2011

® Unlike &~ Comment 77 Follow More ~

%}Flag

) You like this

Be the first to comment!
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Latest Updates

._

£

&b Discussion | <= Poll

Ani Antonyan has joined the group.

Send message - 1 hour ago

Joseph Di Lillo has joined the
group.

Send message - 4 hours ago

Claude Cormier started a
discussion: Super opportunité! Cielo
recherche : Analyste Financier
Senior, Montréal, 80-100K

Like - Add comment - 4 hours ago

See all updates »

Ads by LinkedIln Members lin]

B

Earn Your MBA Online

Get MBA Degree by taking flexible
online programs. Request Free Info
Today!

Learn More =

o)

Learning app for Teachers
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Dear Mr. Bryson, - W

Borradores (37)
Mostrar detalles

parm () We are delighted to invite you to participate in our workshop “Business Process Models & Software Requirements -
Integrating IT and Management Perspectives: Experts Inputs™ as part of the 2nd International Symposium in Software
carlos-teodoro.mons... Engineering Management - ISSEM'2011. This workshop will be held at Montréal on August 3, 2011.

omeg elechionicamo= The workshop will begin at 19:30, and it will have a duration of approximately 1 hour. A cocktail will be offered after the

log 240 m warkshop. The meeting point is at Salon des Professeurs, ETS, 4th Floor, Building B, 1111 rue Motre-Dame West
g (comner of Peel).

mail/Sent
There are no registration fees, but it is requested to register in advance by contacting me by email.
MGLE04
Participants with your level of expertise in business process modeling and requirements elicitation are most welcome.
Mas - Therefore, we will appreciate if you extend this invitation to all members of the 1IBA Montréal Chapter.
[2]e- c
3 archivos adjuntos — Descargar todos los archivos adjuntos
: ISSEM2011 Workshop Shedules (1).pdf
-
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b WORKSHOP poster (experts).pdf
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203 kb Ver Descargar
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Sheet1

		BWW construct		Qualigram

		Thing		External Role, Internal Role, Service (Unit), Document, Material Tool, Target Role, Source Role.

		Class		Tool, Entity, Internal Entity, External Entity.

		Kind

		Property

		In General		Attributes of Entity (name), Attributes of Tool (description)

		State

		Conceivable State Space

		State Law

		Lawful State Space

		Stable State

		Unstable State

		History

		Event		Trigger, Closure, Start, End, Upstream Action, Downstream Action.

		Conceivable Event Space

		Lawful Event Space

		External Event		Start, Upstream Action, Downstream Action.

		Internal Event		Start, End.

		Well Defined Event		End.

		Poorly Defined Event		Trigger, Start, Upstream Action, Downstream Action.

		Transformation		Process, Sub Process, Procedure, Action, Instruction, Sub Procedure, Macro Instruction, Collaborative Instruction, Alternative Instruction, Operation, Macro Operation, Alternative Operation, Control Operation, Corrective Operation. 

		Lawful Transformation		Information Flow (arrow), Upstream Action, Downstream Action, Control Line.

		Stability Condition		Macro Instruction, Macro Operation, Result Line.

		Corrective Action		Corrective Operation.

		Acts on		Information Flow (arrow), Upstream Action, Downstream Action, Control Line.

		Coupling		Information Flow (arrow), Upstream Action, Downstream Action, Control Line.

		System		Process

		System Composition		Process, Sub Process, Procedure, Action, Instruction, Sub Procedure, Macro Instruction, Collaborative Instruction, Alternative Instruction, Operation, Macro Operation, Alternative Operation, Control Operation, Corrective Operation, Internal Role, Service (Unit), Document, Material Tool, Target Role, Source Role, Tool, Internal Entity.

		System Environment		External Entity, External Role, Target Role, Source Role, Process, Sub Process.

		System Structure

		Subsystem		Process, Sub Process, Procedure, Action, Instruction, Sub Procedure, Macro Instruction, Alternative Instruction, Macro Operation, Alternative Operation.

		System Decomposition		Process, Sub Process, Procedure, Action, Instruction, Sub Procedure, Macro Instruction, Collaborative Instruction, Alternative Instruction, Operation, Macro Operation, Alternative Operation, Control Operation, Corrective Operation, Internal Role, Service (Unit),  Target Role, Source Role, Internal Entity.

		Level Structure		Process, Sub Process, Procedure, Action, Instruction, Sub Procedure, Macro Instruction, Collaborative Instruction, Alternative Instruction, Operation, Macro Operation, Alternative Operation, Control Operation, Corrective Operation, Internal Role, Service (Unit), Document, Material Tool, Target Role, Source Role, Tool, Internal Entity.

		Excess		And Operator, Or Operator, Information, Comment.
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Business Process Modeling (BPM) for Software Requirements Elicitation (SRE)

A Survey of Practitioners with Experience in BPM and SRE

SECTION A: General Information and Experience

Al.  Which of the following best describes your profession or job function? (Circle one)

a.

A

Software engineer
Business analyst

IT Professional
System Analyst
Quality assurance
Project manager
Other (please specify)

A2. How many years’ experience do you have in business process modeling? (Circle one)

a.

b.
c.
d

Less than 2 years
2 to 5 years

6 to 15 years

15 years or more

A3. Do you know Business Process Model and Notation (BPMN)? (Circle one)

a.
b.

Yes
No = [SKIP TO A5.]

A4. How many years’ experience do you have in using BPMN? (Circle one)

a.

b.
c.
d.

Never used
Less than 1 year
1 to 5 years
5 years or more

AS.  Which of the following notations have you used for business process modeling? (Circle as many as necessary)

a.

©c a0

Event Process Chains (EPC) —ARIS
UML - Activity diagrams

Flow Charts

Integrated Definition Methods (IDEF)
Other (please specify)
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A6.

A7.

AS8.

A9.

How many years’ experience do you have in requirements elicitation? (Circle one)
a. Less than 2 years
b. 2to5 years
c. 6to 15 years
d. 15 years or more

Which of the following best describes your organization’s size? (Circle one)
a. 1to99 employees
b. 100 to 499 employees
c. 500 employees or more

In your experience, which is the most, second, and third most common purpose for modeling business
processes in your organization? (Put appropriate letter in each box)

[ IMOST [ ISECOND [_ITHIRD

Documentation of the organization

Automation of business processes

Re-engineering or redesigning the organization

Implementation of a Service-Oriented Architecture (SOA)
Implementation of an Enterprise Resource Planning (ERP) system
Continuous business process management

Process Improvement

Certification or compliance (e.g. ISO, Sarbanes-Oxley)

Software requirements elicitation

Benchmarking

Other (please specify)

e N

—

~

Which of the following best describes the organizational level of your modeling at this time? (Circle one)
a. Departmental level processes
b. Division level processes (i.e. group of departments)
c. Enterprise wide processes (i.e. all or most of the organization)
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SECTION B: Use of Levels of Abstraction in Business Process Modeling

B1. When modeling business processes, do you need to represent the business processes at the strategic, tactical and
operational levels of abstraction? (Circle one)

a.
b.

Yes
No = [SKIP TO B3.]

B2. In your experience, which are the most important benefits for modeling business processes at different levels
of abstraction? (Circle as many as necessary)

a.

e

o oo O

To provide various levels of detail according to the various types of needs

To be able to represent a general view of the business processes, in addition to a detailed view of each of the
processes.

To be able to represent in a structured and consistent way the decomposition of the business processes

To represent the business processes according to the organizational pyramid

To ease the sharing of the business process between different groups of stakeholders

Other (please specify)

B3. How do you represent different levels of abstraction in BPMN? (Circle as many as necessary)

me Ao o

I don’t use BPMN = [SKIP TO B7.]

Combining pools and lanes

Nesting pools and lanes

Using collapsed and expanded subprocesses

Modeling several versions of the same business process on several pages
Other (please specify)

B4. Do the approaches offered by BPMN to represent different levels of abstraction cover your modeling needs?
(Circle one)

a.

b
c.
d

Yes, completely = [SKIP TO B7.]
Yes, partially

No

Unsure or undecided = [SKIP TO B7.]

BS. If BPMN does not allow you to represent different levels of abstraction according to your modeling needs, then
do you perceive this to be a problem? (Circle one)

a.
b.

Yes
No = [SKIP TO B7.]

B6. How critical do you perceive this problem to be? (Circle one)

a.

Minor problem b. Major problem
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B7.

BS.

B9.

B10.

B11.

In your experience, at the strategic level of the organization, do you need to represent a general view of the
business processes in a diagram similar to the one depicted in Exhibit 1 (See additional sheet)? (Circle one)

a. Yes

b. No

In your experience, at the strategic level of the organization, do you need to represent the business processes in
a type of diagram similar to the one depicted in Exhibit 2 (See additional sheet)? (Circle one)

a. Yes

b. No

At the strategic level of the organization, in your experience, do you need to represent each business process in
a diagram type similar to the one depicted in Exhibit 3 (See additional sheet)? (Circle one)

a. Yes

b. No

Based on your experience, select the three types of users to whom you find more useful to communicate
business processes using each of the types of diagrams depicted in Exhibits 1 to 3. Please, for each type of
diagram, rank your choices of types of users in order of their importance, starting with ‘1’ for the user who
benefits the most from a type of diagram.

Select and rank your THREE options (1 through 3)

Type of User Exhibit 1 | Exhibit 2 | Exhibit 3

Customers

Providers

Non-IT employees
New employees
Managers

IT employees

IT consultants
Business analysts
Other (please specify)

In your experience, from the types of diagrams depicted in Exhibits 1 to 3, which is the most, second, and third
most useful type of diagram when modeling business processes at the strategic level for an enterprise wide
project? (Put appropriate letter in each box)

[ IMOST a. Exhibit 1
[ ISECOND b. Exhibit 2
[ITHIRD c. Exhibit 3
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B12. Does the modeling notation used in your organization, without the need of an external tool, allow you to

represent diagrams similar to those depicted in Exhibits 1 to 3? (Circle one)

a. Yes = [SKIP TO B15.]

b. No

B13. If the modeling notation used in your organization does not allow you to represent diagrams similar to those

depicted in Exhibits 1 to 3, then do you perceive this to be a problem? (Circle one)

a. Yes

b. No = [SKIP TO B15.]

B14. How critical do you perceive this problem to be? (Circle one)

a. Minor problem
b. Major problem

B1S5. Exhibits 4 and 5 (see additional sheets), depict the same business process but represented with two different
modeling notations. In your experience, which of the two modeling notations should be the most appropriate
to communicate business processes to the following types of users in your organization? (Circle one option for
each type of user by using the legends provided below)

E4: Notation used in Exhibit 4
ES: Notation used in Exhibit 5

AN: Any of the two notations

U: Unsure or undecided

Customer

Providers

Non-IT employee

New employee

Manager

Administrative employee
IT-oriented employee

IT consultant

Business consultant
Business analyst

Project manager

Quality assurance manager

Swmome a0 g

e
.

N =~ =

E4
E4
E4
E4
E4
E4
E4
E4
E4
E4
E4
E4

E5
E5
E5
E5
E5
E5
E5
E5
E5
E5
E5
E5

AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN

ccccgccaccacaaccac
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Cl1.

SECTION C: Representation of Requirements Concepts in Business Process Models

Listed below are some relevant concepts for software requirements elicitation. In your experience, how
important is to be able to represent each of these concepts in a business process model using a modeling symbol
that has been specially designed for that purpose (i.e. a different symbol for each concept)? (Choose one
option for each concept)

Find essential to Useitina Understand its | Aware of it | Not
have a special business process purpose but do | butdo not | aware
symbol for model but do not notuseitina | understand | of this
representing it in find essential to business its purpose | concept
a business have a special process model
process model symbol
Persons and Things
.Internal roles (i.e. N 0 0 0 0
internal users)
External
stakeholders = = = = =
Busmess units N 0 0 0 0
(i.e. departments)
Devices ] J O O O
Objects O O O O O
Software = 0 0 0 0
interfaces
Software N 0 0 0 0
components
Relationships and Dependencies
Interactions 0 0 0 0 0
between roles
Interactions
between roles and O 0 0 0 0
external
stakeholders
Interactions
between software ] O O O O
components
Interactions
between roles and O 0 0 0 0
software
components
Interactions
between external
stakeholders and ] | | O O
software
components
Interactions
between business ] O O O O
units
Interactlons' N 0 0 0 0
between objects
Find essential to Useitina Understand its | Aware of it | Not
have a special business process | purpose butdo | butdonot | aware
symbol for model but do not notuseitina | understand [ of this
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representing it in find essential to business its purpose | concept
a business have a special process model
process model symbol
Actions

C2.

C3.

C4.

Cs.

Note: a process might be decomposed into subprocesses; a subprocess might be further decomposed into
activities, and an activity might be decomposed into tasks.

Tasks O O [l O O
Activities | O | O | O | O | O |
Subprocesses O O O O O
Processes | O | O | O | O | O |

When modeling business processes do you find necessary to represent “goals” or “objectives”?
a. Yes
b. No = [End of the questionnaire, thanks for your time.]

How do you represent “goals” or “objectives” with the business process modeling notation of your preference?
(Circle as many as necessary)
a. I use symbols provided by the notation of my preference (please indicate what notation and what symbols)

I cannot directly represent “goals” and “objectives” with the notation of my preference.
I use text annotations

I add comments

[ use a symbol of the notation of my preference and change its meaning

I extend the notation of my preference creating a new symbol

Other (please specify)

I A

If the business process modeling notation of your preference does not allow you to directly represent “goals” or
“objectives”, then do you perceive this to be a problem? (Circle one)

a. Yes

b. No = [End of the questionnaire, thanks for your time.]

How critical do you perceive this problem to be? (Circle one)
a. Minor problem b. Major problem

Thanks for your time!!!

If you have other questions, you can contact the ETS Ethics Committee for Research (CER) that examines and approves the modalities of studies as this one.
To contact the president of the CER, please dial (514) 396-8829.

Si vous avez d’autres questions, vous pouvez contacter le Comité d’éthique de la recherche (CER) de I'ETS qui examine et approuve les modalités des études
comme celle-ci. Pour rejoindre le président du CER, composez le (514) 396-8829.
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Exhibit 1

NOTE: The business processes represented in this diagram, as well as the way to classify (i.e. structure) them, might vary.

the type of information and the level of detail that this type of diagram aims at representing.

The purpose of this exhibit is to show you

Level 1 Ref.IGK-N1P-01 ‘ Carlos Monsalve Version 25-03-10 PROCESS Legend (Lev.1P)
LENTITY
Design Macroscopic Business Processes Model 17/03/10 LOGO PROCESS SUB-PROCESS | \_nformation ]
Reviewer(s) : ‘ Approver(s):
MANAGEMENT BUSINESS PROCESSES
F
PROVIDERS ( CUSTOMERS )
r I T
CORE BUSINESS PROCESSES
N STOCK
» PROCUREMENT MANAGEMENT CONTRACT SALES COUNTER SALES «

A 4

SUPPORT BUSINESS PROCESSES

ACOOUNTING

Design by Qualigram
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Exhibit 2

NOTE: The business processes represented in this diagram, as well as the way to classify them, and the relationships between them might vary. The purpose of this

exhibit is to show you the type of information and the level of detail that this type of diagram aims at representing.

Loin /-

\ deposits

SALES AT THE
COUNTER

SALES BY CONTRACT

\@fo for Accountiny

\ﬁotiﬂcation of receptioy

Level 1 RefRELOOT | Version PROCESS Legend (Lev.1P)
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Reviewer(s) : ‘ Approver(s):
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( CUSTOMER ) PROCESSES
Kproductsj \_Form info / CORE BUSINESS PROCESSES
| order |
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Abstract — Process modeling has gained prominence in the information systems modeling area due to its focus
on business processes and its usefulness in such business improvement methodologies as Total Quality
Management, Business Process Reengineering, and Workflow Management. However, process modeling
techniques are not without their criticisms [13]. This paper proposes and uses the Bunge-Wand-Weber (BWW)
representation model to analyze the five views - process, data, function, organization and output - provided in the
Architecture of Integrated Information Systems (ARIS) popularized by Scheer [39, 40, 41]. The BWW
representation model attempts to provide a theoretical base on which to evaluate and thus contribute to the
improvement of information systems modeling techniques. The analysis conducted in this paper prompts some
propositions. It confirms that the process view alone is not sufficient to model all the real-world constructs
required. Some other symbols or views are needed to overcome these deficiencies. However, even when
considering all five views in combination, problems may arise in representing all potentially required business
rules, specifying the scope and boundaries of the system under consideration, and employing a “top-down”
approach to analysis and design. Further work from this study will involve the operationalization of these
propositions and their empirical testing in the field. © 2000 Elsevier Science Ltd. All rights reserved

Key words: Process Modeling, Ontology, Architecture of Integrated Information Systems

1. INTRODUCTION

Methodological issues surrounding information systems development - the analysis, design,
construction and implementation tasks — have long been central to the interest of information systems
professionals, practitioners and researchers alike. Hirschheim et al. [21], Hirschheim et al. [22], and, most
recently, livari et al. [23] and Mylopoulos [29] have reviewed rigorously many methodologies and their
underlying philosophies as applied to information systems development. Researchers in information
systems development have for years lamented the fact that little theoretical guidance only has been
provided to practitioners on several areas involved in IS development [2, 15]. Consequently,
methodologies, techniques, and grammars have proliferated over time [25, 30]". This situation has
contributed to what Banville and Landry [3] describe as the “fragmented adhocracy” of the state of
theoretical development in the IS discipline. By contrast, Benbasat and Weber [6, p. 398] implore the IS
community to “not mix up the notions of the core of the IS discipline and the body of knowledge for the IS
discipline”. Moreover, Benbasat and Weber [6] go on to advocate that diversity (adhocracy) clearly has its
place in IS research but not as an excuse for shirking the fundamental responsibility of a community to
build its own theories to account for those core phenomena that differentiate the IS discipline from other
disciplines.

In an attempt to address this situation, Wand and Weber [47, 48, 49, 50, 51, 52, 53] have developed
and refined a set of models that specify what they believe are a set of core phenomena for the IS discipline.
These models are based on an ontology defined by Bunge {[7] and are referred to as the Bunge-Wand-
Weber (BWW) models. These models, in particular their representation model, provide a theoretical basis
on which information systems modeling grammars and the scripts prepared using such grammars can be

*The terms methodology, technique, and grammar are distinguished in the following way in this paper. A methodology provides
a comprehensive approach to systems planning, analysis, design, and construction such as Andersen’s Method/l. It may include one
or more techniques. A fechnique such as data flow diagramming designates a set of concepts and a way of handling them. Within a
technique, these concepts are represented typically by formal graphical symbols. In this paper, the set of symbols together with its
construction rules is called a grammar.
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evaluated. As Weber [54] argues, this evaluative aspect of the models persists irrespective of the
philosophical assumptions under which the models are applied. His and Wand’s central concern is with the
goodness of the representation of the perception of that portion of the real world that is being modeled.
Various researchers have demonstrated the applicability and usefulness of these models in relation to such
grammars as data flow diagrams, entity-relationship diagrams, object-oriented schemas, the relational
model, NIAM, and structured grammars in CASE tools [17, 32, 44, 46, 48, 52, 53, 54, 55]. Using a similar
approach to these researchers, this paper extends the analysis into the area of integrated process modeling.
Accordingly, this work is restricted to the BWW theoretical base and it does not include other bases such
as those articulated in Iivari et al.'s [23] paradigmatic framework viz., epistemology, research
methodology, and ethics of research.

For many years now, there has been an increased recognition in information systems modeling of the
dynamic behavior of organizations. Process modeling has been embraced as an appropriate approach to
describe the behavior and as a mechanism by which many of the related concerns with the traditional
modeling grammars can be overcome [10]. Moreover, process modeling focuses on understanding the
underlying business processes which many IS professionals believe is fundamental to the successful
implementation of technology-based change in organizations [13]. As Becker et al. [5, p. 821] explain,
“process models are ... images of the logical and temporal order of functions performed on a process
object. They are the foundation for the operationalization of process-oriented approaches”.

The popularity of concentrating on business processes through process modeling has been fuelled over
the last ten years by the prominence of such organizational improvement approaches as Total Quality
Management (TQM), Time-based Management, Business Process Reengineering (BPR), and Value-based
Performance Measurement (VBPM). Furthermore, the rapid worldwide take-up over the last five years of
Enterprise Resource Planning (ERP) software such as SAP R/3 or BaanERP that rely heavily on reference
process models to describe the software functionality and to guide and document implementation has added
significantly to the interest and perceived usefulness of process modeling. In particular in conjunction with
the success of software specific reference models [9, 14, 28], integrated process modeling that provides
various views of the process to users has received much attention. However, process modeling is not
without its critics who point to such deficiencies as an emphasis on the “hard” factors (who, what, when,
and where) to the detriment of the “soft” factors (norms, beliefs, and motives) in the examination and
modeling of the business processes [13].

The aim then of this study is to analyze as an example the integrated process modeling grammar within
the ARIS framework popularized by Scheer [39, 40, 41] using the BWW theory base to determine the
ability of this grammar to provide “good representations of the perceptions” of business analysts.
Accordingly, this work is motivated by several factors. First, through such an analysis, potential
weaknesses of integrated process modeling grammars can be identified. Such an analysis can then
potentially contribute to the theoretical development of integrated process modeling. Second, the results of
the analyses in this paper may be useful to the implementers and users of comprehensive process-based
software systems such as SAP R/3 or BaanERP. SAP has stated that in subsequent versions of its product it
intends the implementation/customization process to be driven directly by modifications made to the
relevant reference process models supplied in the product. In BaanERP it is already possible to derive from
the tailored reference model the information necessary for system customization and authorization [45]. In
such a situation, potential weaknesses in integrated process modeling identified in this analysis may give
useful information to the implementers of such software systems. Third, this study provides an opportunity
to extend the existing work on the application of the BWW models. To date, these models have in the main
been applied to “traditional” information systems analysis and design (ISAD) grammars. This paper
extends their application into the dynamic area of process modeling. Fourth, this study will add to the
development of the BWW models by extending their application to a different modeling environment. By
such a further application, the robustness of the BWW ontological constructs can be examined. Finally, the
implications of the analyses can be articulated as hypotheses and empirically tested with a base of
integrated process modeling users. The results of such a step will contribute also to the development of the
BWW models and integrated process modeling.

Consequently, this paper proceeds in the following manner. First, some background on the development
of the BWW models and their application in related work is given. This section is followed by an
introduction to integrated process modeling. Included in this section is a discussion of why Scheer’s [39,
40, 41] Architecture of Integrated Information Systems (ARIS) was selected as the integrated process
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modeling grammar for analysis. The next section presents the analysis of Scheer’s grammar. The analytical
methodology is explained using the process view of the integrated modeling grammars as an example.
Following this work, an initial set of propositions based on the implications of the analysis is presented.
Finally, some conclusions and intended directions for further research are sketched.

2. BACKGROUND

2.1. The Bunge-Wand-Weber (BWW) Models

As the number of grammars for information systems modeling has grown over the years, information
systems researchers and professionals together have attempted to derive bases on which to compare,
evaluate, and determine when to use these grammars {4, 25, 43]. Since the advent of computers, grammars
for information systems requirements modeling have progressed from flowcharts, to data flow diagrams, to
entity-relationship diagrams, to object-oriented schemas and integrated process modeling systems [29].
Since the early 1980’s, however, many IS researchers have lamented the paucity of theoretical foundation
for modeling grammar specification.

In an attempt to provide such a theoretical foundation for the design and the evaluation of modeling
grammars, Wand and Weber [47, 48, 49, 50, 51, 52, 53] have investigated the branch of philosophy known
as ontology (or meta-physics) as a theoretical foundation for understanding the modeling of information
systems. Ontology is a well-established theoretical domain within philosophy dealing with models of
reality, that is, the vision [18] or the nature of the real world {29, pp. 30-33]. Wand and Weber [48, 49, 50,
52, 53] have taken, and extended, an ontology presented by Bunge [7] and applied it to the modeling of
information systems. Their fundamental premise is that any modeling grammar must be able to represent all
things in the real world that might be of interest to users of information systems; otherwise, the resultant
model is incomplete.

The Bunge-Wand-Weber (BWW) [48, 49, 50, 52, 53] models consist of the representation model, the
state-tracking model, and the good decomposition model. This work concentrates on the use of the
representation model. The representation model defines a set of constructs that, at this time, are thought by
Wand and Weber to be necessary and sufficient to describe the structure and behavior of the real world. To
date, however, concerns remain, inter alia, with regard to a lack of understandability of the BWW
constructs, the problematic application of these constructs to other loosely defined modeling grammars, and
the limited empirical testing of the implications of the BWW models [44, 52, 54]. This work attempts to
mitigate these concerns in part.

Table | presents definitions (in plain English) for the constructs of the BWW representation model.

Ontological Construct Explanation
THING* A thing is the elementary unit in the BWW ontological model. The real world is made up
of things. Two or more things (composite or simple) can be associated into a composite
thing.
PROPERTY*: Things possess properties. A property is modelled via a function that maps the thing into
IN GENERAL some value. For example, the attribute “weight” represents a property that all humans
IN PARTICULAR possess. In this regard, weight is an attribute standing for a property in general. If we
HEREDITARY focus on the weight of a specific individual, however, we would be concerned with a
EMERGENT property in particular. A property of a composite thing that belongs to a component
INTRINSIC thing is called an hereditary property. Otherwise it is called an emergent property.
NON-BINDING MUTUAL Some properties are inherent properties of individual things. Such properties are called
BINDING MUTUAL intrinsic. Other properties are properties of pairs or many things. Such properties are
ATTRIBUTES called mutaal. Non-binding mutual properties are those properties shared by two or
more things that do not “make a difference” to the things involved; for example, order
relations or equivalence relations. By contrast, binding mutual properties are those
properties shared by two or more things that do “make a difference” to the things
involved. Attributes are the names that we use to represent properties of things.
CLASS A class is a set of things that can be defined via their possessing a single property.
KIND A kind is a set of things that can be defined only via their possessing two or more
common properties.
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Ontological Construct Explanation
STATE* The vector of values for all property functions of a thing is the state of the thing.
CONCEIVABLE The set of all states that the thing might ever assume is the conceivable state space of the
STATE SPACE thing.
STATE LAW: A state law restricts the values of the properties of a thing to a subset that is deemed
STABILITY CONDITION lawful because of natural laws or human laws. The stability condition specifies the
CORRECTIVE ACTION states allowed by the state law. The corrective action specifies how the value of the
property function must change to provide a state acceptable under the state law,
LAWFUL STATE SPACE The lawfui state space is the set of states of a thing that comply with the state laws of the
thing. The lawful state space is usually a proper subset of the conceivable state space.
CONCEIVABLE The event space of a thing is the set of all possible events that can occur in the thing,
EVENT SPACE
TRANSFORMATION* A transformation is a mapping from one state to another state.
LAWFUL A lawful transformation defines which events in a thing are lawful. The stability
TRANSFORMATION: condition specifies the states that are allowable under the transformation law. The
STABILITY CONDITION corrective action specifies how the values of the property function(s) must change to
CORRECTIVE ACTION provide a state acceptable under the transformation law.
LAWFUL EVENT SPACE The lawful event space is the set of all events in a thing that are lawful.
HISTORY The chronologically-ordered states that a thing traverses in time are the history of the
thing.
ACTS ON A thing acts on another thing if its existence affects the history of the other thing.
COUPLING: Two things are said to be coupled (or interact) if one thing acts on the other.
BINDING MUTUAL Furthermore, those two things are said to share a binding mutual property (or relation);
PROPERTY that is, they participate in a relation that “makes a difference” to the things,
SYSTEM A set of things is a system if, for any bi-partitioning of the set, couplings exist among
things in the two subsets.
SYSTEM COMPOSITION The things in the system are its composition.
SYSTEM Things that are not in the system but interact with things in the system are called the
ENVIRONMENT environment of the system.
SYSTEM STRUCTURE The set of couplings that exist among things within the system, and among things in the
environment of the system and things in the system is called the structure.
SUBSYSTEM A subsystem is a system whose composition and structure are subsets of the composition
and structure of another system.
SYSTEM A decomposition of a system is a set of subsystems such that every component in the
DECOMPOSITION system is either one of the subsystems in the decomposition or is included in the
composition of one of the subsystems in the decomposition.
LEVEL STRUCTURE A level structure defines a partial order over the subsystems in a decompaosition to show
which subsystems are components of other subsystems or the system itself.
EXTERNAL EVENT An external event is an event that arises in a thing, subsystem, or system by virtue of the
action of some thing in the environment on the thing, subsystem, or system.
STABLE STATE* A stable state is a state in which a thing, subsystem, or system will remain unless forced
to change by virtue of the action of a thing in the environment (an external event).
UNSTABLE STATE An unstable state is a state that will be changed into another state by virtue of the action
of transformations in the system.
INTERNAL EVENT An internal event is an event that arises in a thing, subsystem, or system by virtue of
lawful transformations in the thing, subsystem, or system.
WELL-DEFINED EVENT A well-defined event is an event in which the subsequent state can always be predicted

given that the prior state is known.

POORLY-DEFINED
EVENT

A poorly-defined event is an event in which the subsequent state cannot be predicted
given that the prior state is known.

Source: (48, 52, 53] with minor modifications. * indicates a fundamental and core ontological construct.

Table I: Ontological Constructs in the BWW Representation Model
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Weber [54] clarifies two major situations that may occur when a modeling grammar is analyzed
according to the representation model. After a particular modeling grammar has been analyzed, predictions
on the modeling strengths and weaknesses of the grammar can be made according to whether some or any
of these situations arise out of the analysis.

1. Ontological Incompleteness (or Construct Deficit) exists unless there is at least one modeling
grammatical construct for each ontological construct.

2. Ontological Clarity is determined by the extent to which the grammar does not exhibit one or more of
the following deficiencies:

e Construct Overload exists in a modeling grammar if one grammatical construct represents more

than one ontological construct.

e Construct Redundancy exists if more than one grammatical construct represents the same

ontological construct.

e Construct Excess exists in a modeling grammar when a grammatical construct is present that does

not map into any ontological construct.

The main focus of the work in this paper is the situation of ontological incompleteness in integrated
process modeling grammars.

2.2. Related Work

Wand and Weber (48, 54] and Weber [54] have applied the BWW representation model to the “classical”
descriptions of entity-relationship (ER) modeling and logical data flow diagramming (LDFD). In both
grammars, the researchers highlight instances of ontological incompleteness and deficiencies in ontological
clarity. From these analyses, the researchers go on to speculate on the weaknesses of those grammars. They
mention that some of their “conclusions are well known (e.g. deficiencies with respect to dynamics)” {53, p.
220]. Moreover, the researchers point out that the difficulties in performing the ontological analyses are due to
the fact that many of the constructs in the grammars examined are defined imprecisely.

Sinha and Vessey [44] have used the BWW representation model to evaluate relational and object-
oriented schema diagrams. From this evaluation, the researchers have made predictions regarding the
fidelity (completeness and clarity) and effectiveness of the data model representations. In a similar manner,
Weber and Zhang [55] examined the Nijssen Information Analysis Method (NIAM) using the BWW
representational model. This analysis led to a number of propositions with regard to the ontological
deficiencies of that grammar. The researchers attempted to gain empirical insight into their predictions by
conducting semi-structured interviews with ten NIAM users. One significant insight gained by the
researchers was the proposition that, where ontological incompleteness existed in a grammar, users would
overcome this deficiency by combining a set of grammars that overlapped minimally from an ontological
standpoint.

Green [17] extended the work of Weber and Zhang [55] and Wand and Weber [48, 53] by analyzing
various ISAD grammars as they have been extended and implemented in CASE tools. From the analysis, he
was able to formulate a number of hypotheses concerning the grammars as they were implemented within a
particular structured CASE tool - Excelerator. He then surveyed and interviewed users of that particular CASE
tool in Australia and south-east Asia to test the hypotheses. In particular, Green found that ontological
incompleteness was a significant factor in the analyst/designer’s decision to use a combination of grammars for
modeling. He operationalized a concept known as minimal ontological overlap (MOO). This concept was
proposed by Weber and Zhang [55] when they concluded from their field work that users would find most
useful those combinations of grammars in which the grammars overlapped minimally with each other in
terms of ontological constructs. Green proposed that, to form a MOO-set of grammars, inter alia, one
would select a starting grammar and add grammars to it until the set was as ontologically complete as
possible (maximal ontological completeness (MOC)). Following the rule of parsimony, this set of
grammars would be formed using as few candidate grammars as possible. From his qualitative
investigations, Green observed that minimal ontological overlap was a useful construct in explaining the
combinations of grammars that analysts/designers employed in their modeling.

Parsons and Wand [32] proposed a formal model of objects and they used the ontological models to
identify representation-oriented characteristics of objects. They discussed some implications of their analysis,
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Type of Grammar Ont. Ont.

Study raditional| Structured | Data-centred | O-O | Process |Completeness |Clarity

'Wand & Weber [48] v (DFD) v/ (E-R) v v
(Wand & Weber [52] v(E-R) v v
Sinha & Vessey [44] ¥/ (relational) v v v
Weber & Zhang [55] v (NIAM) v v
‘Weber [54] v (%4 v
Green [17] %4 4 |4 v |4
lIParsons & Wand [32] v v v
Opdahl & Henderson-Sellers v v

Table 2: Ontological Analysis - Related Work

such as helping systems analysts using an object-oriented approach to phrase questions that are meaningful to
users, rather than using terms like “encapsulation”, “inheritance”, “composition”, and the like.

Along similar lines, Opdahl and Henderson-Sellers [31] have used the BWW representation model to
examine the individual modeling constructs within the OPEN Modeling Language (OML) version 1.1 based
on “conventional” object-oriented constructs. The representational model and the work of Parsons and Wand
[32] provide the researchers with a rich base from which they are able to identify ontological deficiencies in
various OML constructs, differences between the assumptions behind OML. modeling and those of the BWW
representational model, the muitiple roles played by OML constructs when used in modeling, and more precise
guidelines for the definition of OML constructs.

Table 2 summarizes the related analytical work to date. This work extends the previous work to date by
applying the BWW ontological analysis to the area of integrated process modeling based on the techniques
of Scheer [40]. The analysis contained in this study identifies omissions in not just the individual views
(data, function, organization, process, and output) but when the views are used in combination also.
Furthermore, it deals not only with ontological completeness of the integrated modeling grammar but also
with aspects of its ontological clarity.

3. INTEGRATED PROCESS MODELING

3.1. Requirements on Process Models

A process can be defined as the sequence of functions that are necessary to transform a business-
relevant object (e.g., purchase order, invoice). From an information systems perspective, a model of a
process is a description of the control flow. Process modeling is not a new phenomenon. Indeed, the
research into process modeling predates that of data modeling if Chen’s [8] milestone article about the E-R
model represents the birth of data modeling. The basic grammar of most process modeling approaches
derives from Petri’s [34] doctoral thesis. Since that time, intensive research on this topic has been
undertaken. Today, many different, often highly sophisticated, Petri-net approaches exist {33, 35]. All in
all, the methodology of the Petri-net related research appears to be well developed, however, it lacks a
comprehensive business application.

At the beginning of this decade, the idea of process management gained significant prominence [11, 12,
19, 20, 42]. From a strategic business viewpoint, process management advocated a radical change from a
functional focus to a (business) process orientation to cope successfully with new challenges like customer
focus and technological development. The publications of Hammer [19] and Davenport [11] in particular
triggered intensive research on process management. Accordingly, it would seem now that a process
orientation is achieving popularity not only in the business administration discipline but also with the
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information systems community. For example, workflow management systems [16, 24] represent a new

process-oriented middleware.

Process modeling for the various purposes of business process management faces three main (new)
requirements. First, the process model must include more information than just a representation of the
control flow. In addition to the control flow, a comprehensive process model should include at least:

1. Information about the organizational units (e.g. internal and external persons, departments, (project)
groups) that are involved in the process by having to execute certain tasks or be responsible for the
performance of those tasks;

2. the data that are necessary for a function to process - input data - and the data that result from the
execution of a function - output data;

3. references to existing repositories that describe the functions within an enterprise; and

4. the output (product, services) which describes the result of the processes.

Further requirements of business process modeling include the integration of business objectives,
business partners such as customers and vendors, temporal aspects (e.g. deadlines), involved knowledge,
and/or resources such as application systems.

Second, the process model must be easy enough to understand so that it can be used as a platform for
communication with business people who may not be familiar with process modeling. A process model
should not only be comprehensive but it must also be easy to understand because manual organizational
activities are involved. As Curtis et al. [10, p. 75] explain, “Process modeling is distinguished from other
types of modeling in computer science because many of the phenomena modeled must be enacted by a
human rather than a machine”. Current elaborated Petri-nets cannot fulfill this requirement as they are
developed from method experts for method experts.

Third, process models should be based on a meta model to serve as a well-defined starting point for the
development of software like workflow-based applications. Further applications of process models as a
result of requirements engineering are animation or simulation.

All in all, process models that are not only used for the purpose of developing software must be
comprehensive, understandable and formal at the same time.

3.2. Why Analyze Scheer’s Work?

The increasing prominence of process management together with insufficient existing Petri-net
approaches have motivated a significant amount of research in the business process modeling area. One of
the most successful grammars for process modeling is event-driven process chains (EPC). This grammar is
embedded in the Architecture of Integrated Information Systems (ARIS) [1, 26, 39, 40, 41]. Like Petri-nets,
event-driven process chains are bipartite graphs with active nodes (functions, designed as soft rectangles)
and passive nodes (events, designed as hexagons). In addition to the facilities of Petri-nets, event-driven
process chains express explicitly the logic of the control flow, viz, joining and splitting points. Three
connectors are used to describe the logical AND, the exclusive OR (A or B), and the inclusive OR (A or B
or (A and B)). These explicit connectors represent a principal point of differentiation from most Petri-net
based grammars. In summary then, an event-driven process chain depicts who (organizational view) is
responsible for which function (functional view), what input data is needed, and what output data (data
view) is produced by the transformation of which business objects (output view). Figure 1 shows this
integrated process modeling approach embedded in the so-called ARIS house [36, 39, 40].

The integration of five perspectives (data, function, organization, output, and process) and the relatively
easy-to-understand resultant process models are not the only reasons the ARIS approach was selected to
exemplify an ontological analysis of integrated process modeling. Other reasons include:

1. ARIS Toolset 4.1 provides a “cutting-edge” upper CASE tool that supports the Architecture of
Integrated Information Systems. With more than 14,000 licenses worldwide, there appears to be a
large, mature user base against which the implications of the theoretical analysis in this work can be
tested. Furthermore, on extending the analysis in future work to cover the implementation aspects of
process modeling, again a mature user base will be available for verification of any resulting
hypotheses.
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2. One of the world’s most popular ERP software packages, SAP R/3, also uses the grammar that is
employed principally within ARIS to describe processes - the event-driven process chain [9, 28].
Within SAP R/3, more than 800 event-driven process chains explain the functionality of the software -
the so-called business blueprint [9]. Consequently, it appears to be a relatively straightforward task to
extend the ontological analysis here to the software-specific reference models of this ERP-software.

3. Initial attempts at integrating event-driven process chains with object-oriented approaches such as
UML have been reported [27]. This de facto object-oriented language represents an area of potential
interest for ongoing research stemming from the work reported in this paper.

4. THE ANALYSIS

The aim of this work is to extend the BWW ontological analysis to “state of the art” business process
modeling grammars. Scheer's ARIS framework and, in particular, his event-driven process chains for the
process view were selected for this analysis. Using the ontological constructs in Table 1, the ontological
completeness and clarity of the ARIS approach were checked. The results of the ontological evaluation of
the ARIS views (process, data, function, organization, and output) using the meta models in [40] are
presented in Table 3.
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Ontological Construct Process View Data View Function View Organizational Output View
View
THING Organizational unit. | Product catalogue,
pasition, user product model, bill of
(instances) materials (instances)
PROPERTY:
IN PARTICULAR Location,
qualification,
IN GENERAL Function Type Domain Function Type requirements. profile
Location,
INTRINSIC qualitication,
MUTUAL reyuirements, profile
EMERGENT Cost type. cost rate
HEREDITARY
ATTRIBUTES Attribute type Attribute type. attribute group | Actribute type, goal, goal
structure
Attribute type
CLASS Entity type Organizational type. | Material Output/Input.
position, user (class) | Services
KIND Specialization /generalization | Specialization /generalization | Specialization Specialization
(I15-A) (IS-A) /generalization (IS- | /generalization (1S-A)
A)
STATE Event type (only the
state variables that
trigger the function)
CONCEIVABLE
STATE SPACE
STATE LAW Function type — Specialization/generalization | Specialization/generalization
connector — Event descriptors; descriptors
type | Min.. max.] cardinalities
LAWFUL STATE SPACE
EVENT Event type — Function
type —> Event type
PROCESS Process model Function type. business
Function type pracess
Process oriented function
decomposition
CONCEIVABLE
EVENT SPACE
TRANSFORMATION Function type Function type
LAWFUL Event type —
TRANSFORMATION connector — Function
type
LAWFUL EVENT
SPACE
HISTORY
ACTS ON
COUPLING: Relationship type (no symbol Role
BINDING MUTUAL for relationship in grammar)
PROPERTY
SYSTEM
SYSTEM Cluster Organizational Product modet
COMPOSITION hierarchy hierarchy
SYSTEM
ENVIRONMENT
SYSTEM STRUCTURE
SUBSYSTEM Cluster Organizational object | Product modeling
object
SYSTEM
DECOMPOSITION

LEVEL STRUCTURE

Series of function type
or event type
decomposition
indicators

Series of function type
decomposition indicators

Organizational
modeling levels

Product modeling
levels

EXTERNAL EVENT

Start event type (no
ingoing arrow)

STABLE STATE

End event type (no
outgoing urow)

UNSTABLE STATE

INTERNAL EVENT

Event type — Function
type — Event type

WELL-DEFINED
EVENT

Event type — Function
type — Event type

POORLY-DEFINED
EVENT

Table

3: BWW Representation Model Analysis of Integrated Process Modeling Views
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To explain the application of the analytical methodology, the process view of the Architecture of
Integrated Information Systems will be used as an example. A rthing as an elementary ontological construct
is not a part of the original meta model of event-driven process chains. As defined by Weber [54], a thing is
a real-world phenomenon on the instance level, while the event-driven process chain is describing
processes on the type level.

Because a function type within an event-driven process chain can be seen as the transformation of a
business relevant object, an EPC function type can be interpreted to represent a property in general of that
object. Attribute types in EPC represent attributes in the BWW representation model. The ontological
constructs class and kind, however, are not represented in the EPC-grammar.

A process is represented by the whole process model. Moreover, a function type that is further
decomposed represents a process and thus also corresponds with the ontological construct process.

As opposed to grammars that depict the structure of a system (e.g., the entity-relationship (E-R) model),
process modeling languages focus on the behavioral aspects of what is being modeled. Consequently, the
ontological constructs state, transformation, and event are most relevant.

Transformations are represented by function types in the event-driven process chains while states are
depicted as event types. Accordingly, the triple, event type — function type — event type, in an EPC
represents the ontological construct event, and usually, internal events that are well-defined. The homonym
between the EPC event type and the ontological event requires careful attention during the analysis.
Similarly, a state law consisting of a stability condition and a corrective action can be represented by the
triple, function type — connector — event type, while a lawful transformation can be represented by the
pattern, event type — connector — function type. An external event may be represented by the start event
type at the beginning of an EPC while the final stable state (of an object) may be represented by the end
event type at the bottom of an EPC.

Events as well as functions can be further decomposed in order to describe hierarchical structures. A
series of function type or event type decomposition indicators represents a form of level structure for the
process models.

As a result of the analysis of the ontological incompleteness, the following ontological constructs have
no corresponding representations in the process view: thing, class/kind, conceivable state space, lawful
state space, conceivable event space, lawful event space, history, acts on, coupling, system, system
environment, system composition, subsystem, system structure, unstable state, and poorly-defined event.
Consequently, the EPC can be characterized as ontologically incomplete.

Although the principal focus for this work is the situation of ontological incompleteness, there are
examples that demonstrate this view is also not ontologically clear. The function type in an EPC represents
a property in general, a process, or a transformation. This situation is an example of construct overload.
Similarly, the fact that a function type or a process model can represent a process is an example of
construct redundancy. Construct excess is not apparent in Table 3. Instances of excess exist however. For
example, the logical connectors in an EPC (AND, inclusive OR, exclusive OR) cannot be mapped to any of
the ontological constructs.

Though all four situations of ontological deficiency could be identified in this evaluation, it does not
necessarily indicate weaknesses in the EPC. Rather it could indicate misspecification in the BWW model.

e Could it be that the BWW model is over-engineered? Maybe it includes constructs that are not
relevant. The ontological analyses of various modeling grammars to date [17, 52, 53, 55] have
consistently identified certain ontological constructs that do not have representations in the grammars
examined, e.g., conceivable state space, conceivable event space, and lawful event space. The
ontological analyses to date in themselves form an empirical study around this possibility of over-
engineering. One conclusion then could be the identification of the need for a reduction in the number
of constructs thought to be sufficient and necessary in the BWW representation model.

e Even if the BWW model is not over-engineered, most modeling grammars usually focus on modeling
particular aspects of the real-world, e.g., statics, dynamics, processes, data, actors, actions, goals, and
the like. Apparently, the objectives of the modeling grammar need to be taken into account during the
ontological analysis. Such work might suggest a need for individualization of the BWW model by
means of designing subsets and specialisations of the BWW model.
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o Finally, there may be a need for extending the BWW model. Weber [54] has already extended the
understanding of the ontological construct, property, by explaining the various types of property, e.g.,
property in general, property in particular. The growing importance of strategic enterprise modeling
might lead to the explication of the BWW model to incorporate business objectives, strategies, goals,
or knowledge.

While there may be misspecification in the BWW theoretical base, such a problem cannot be verified
until substantial empirical research based on the theory has been performed. The intention of this research
is to demonstrate the potential usefulness of the BWW theory to evaluate and improve integrated process
modeling grammars. Accordingly, we take the direction of applying the current state of the BWW
representation model to an example of such grammars, viz., Scheer’s ARIS framework.

5. SOME PROPOSITIONS

Empty cells in Table 3 indicate instances of ontological incompleteness. First, this section will
demonstrate how these instances can be used to derive propositions regarding a view in isolation.
Subsequently, using ontological incompleteness and minimal ontological overlap (MQOO), propositions
involving the five views of ARIS in combination will be proposed.

Examining the first column only of Table 3, the process view, instances of ontological incompleteness
lead to the following propositions:

1. Because there are no direct representations for thing, class, and/or kind, vsers will lack conceptual
clarity regarding the object(s) in the real world to which the EPC relates. The EPC can represent
indirectly attributes of the thing (business object) as attributes of the function type but not the thing
itself. As Weber [54] explains, the world is made up of things. Things in the world are identified via
their properties; not the other way round. Accordingly, some other symbol/grammar/view will be
needed in conjunction with the process view to overcome this ontological deficiency. Modelers may
well find the existence of the organizational and output views useful to overcome this deficiency
because they provide symbols that give representation to individual things (instances) in the real world.
Moreover, the designers of ARIS appear to have recognized this deficiency in the process view and, in
a recent work on ARIS [27], they have introduced a focus on objects (things) into the EPC.

2. Because the process view does not have representations for conceivable state space, lawful state
space, conceivable event space, and lawful event space, a sufficient focus to identify all important
state and transformation laws may not be present during modeling. These laws are the basis of what are
known in systems analysis as business rules. Accordingly, problems may be encountered in capturing
all the potentially important business rules of the situation. Moreover, the modeler may neglect to
incorporate important process alternatives and the resultant model becomes less relevant or
incomplete. Again, some other symbol/grammar may need to be employed in combination with the
process view to overcome this deficiency. Green [17] found a similar situation when he examined
structured CASE tools. The absence of representations for these ontological constructs that allow all
important business rules to be captured, integrated, and cross-referenced into the models led users to
employ other simple tools such as wordprocessing packages. In this way, users at least had all
necessary business rules documented.

3. Because the process view does not have representations for system, system composition, system
environment, system structure, system decomposition, and coupling, the process view’s usefulness for
defining the scope and boundaries of the system being analyzed is undermined. Moreover, the
usefulness of the process view for undertaking “good decompositions” (see, for example, [53]) during
analysis is degraded. This issue is important because, in a comprehensive process modeling project,
hundreds of individual process models could emerge. For the modeler using the process view, serious
questions arise as to how to structure and factor the complexity of large projects into constituent
models. Again, the use of some other symbol/grammar would appear necessary to overcome this
deficiency.

Scheer’s [39, 40, 41] integrated process modeling is designed around the five views to reduce
complexity during the analysis and design task. Accordingly, the views are intended to be used in
combination during a project. Moreover, this combined use of the views is encouraged by Scheer’s [41]
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claims that, when determining which views to use, relationships within views are high while the

relationships between the views are relatively simple and loosely linked.

When the analysis of the five views in combination in Table 3 is considered, some interesting
propositions issue.

4. Even across the five views, no representations exist for conceivable state space, lawful state space,
conceivable event space, or lawful event space. Again, a sufficient focus to identify all important state
and transformation laws may not be present during modeling. Accordingly, problems may be
encountered in capturing all the potentially important business rules of the situation. For example, in
ARIS, it is not clear how to specify which organizational units are responsible for a function under
certain conditions without having to split the function type. Some other symbol/grammar may need to
be employed to overcome this deficiency.

5. Across the five views, no representations exist for system, system environment, system structure, and
system decomposition. Again, its usefulness for defining the scope and boundaries of the system being
analyzed is undermined. Moreover, the usefulness of integrated process modeling for undertaking
“good decompositions” during analysis would seem questionable. For example, there is no
requirement in ARIS to perform corresponding decompositions between the interrelated process view
and data view of a model. Indeed, because of this deficit situation, integrated process modeling would
appear more useful in modeling existing situations to be modified (i.e., where a bottom-up approach is
appropriate) as opposed to novel situations (i.e., where a top-down approach might be more
appropriate).

Of course, other explanations may exist for the fact that representations for the ontological constructs
mentioned in propositions 4 and 5 do not exist in any of the five views. First, as discussed in section 4, the
BWW theory may be misspecified or simply wrong. This question however can only be answered after
substantially more empirical testing has been performed on the models. Second, for practitioners in the real
world, the cost of having and using symbols for these particular ontological constructs in the process
modeling views may outweigh the representational benefits that they provide. This point refers to the
economical efficiency of modeling activities [36] and is also one that must be addressed with empirical
evidence.

Green [17] operationalized the Weber and Zhang [55] concept of a minimal ontological overlapping
(MOO) set of grammars. Effectively, grammars are combined to form a set that is as ontologically
complete as possible. Applying these concepts to the views in Table 3, if the process view is selected as a
starting point, the data view, and either the organizational or the output view would need to be employed to
form the MOO set. The function view however appears to be ontologically redundant when compared to
the MOO set of grammars. For example, the clarity analysis has highlighted the construct redundancy and
construct overload displayed by the function type symbol. This situation suggests the following
proposition:

6. Because the function view is completely ontologically redundant when compared to the combination of
process view, data view, and either organizational view or output view, its use with the other views will
undermine clarity and may cause confusion to users. For example, it is not clear whether function types
should be entered in the function view or in the process view first. If a function type is split in the
process view, this change is not necessarily reflected in the function view. This situation can lead to
consistency problems, especially, if a modeling tool with an integrated repository is not available.
Accordingly, limited usefulness and use of the function view is expected.

6. CONCLUSION AND FUTURE DIRECTIONS

This paper has analyzed the event-driven process chain popularized by Scheer using the BWW theory
base to determine the ability of this grammar to provide a *“good representation of the perceptions” of
business analysts. Through such an analysis, it has identified some areas where potential contributions can
be made to the theoretical development of integrated process modeling. Moreover, this study has extended
the existing work on the application of the BWW models. To date, these models have in the main been
applied to “traditional” ISAD grammars. This paper has extended their application into the area of process
modeling. Results of the analyses in this work have drawn into question the robustness of certain BWW
ontological constructs e.g., conceivable state space, lawful state space, conceivable event space, and
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lawful event space. The implications of the analysis with regard to the process view in isolation and the five
views in combination have been articulated as a set of propositions. In further work, it is intended to
operationalize these propositions into a set of hypotheses that can be tested in the field against a mature
integrated process modeling user base.

Moreover, each of the remaining views can be examined individually and propositions with regard to
completeness and clarity can be derived. For example, in the output view, the same symbol is used to
represent a specific product catalogue (thing) and material outputs/inputs (class). This situation is an
example of construct overload. Weber [54] would predict that users of that view would be confused and the
clarity of meaning would be undermined. Future work will also focus on the completion of this ontological
analysis for the other four views. Furthermore, extensions of the analysis to the ARIS Toolset will be
performed. Thus, it will be possible to distinguish between the ontological evaluation of a modeling
grammar and the ontological evaluation of its implementation.
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A hyper-text must be mcluded to the Homepage of the journal from which you are licensing at
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ScienceDirect (www.sciencedirect.com). That e-mail will include the article’s Digital Object
Identifier (DOT). This number provides the electronic link to the published article and should be
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		Formulaire d’information et de consentement







Titre du projet de recherche

Modélisation des processus d’affaires de la compagnie Experts-Conseils CEP inc.



Nom des chercheurs



		Prof. Dr Alain April

		Professeur de génie logiciel et un membre du laboratoire de recherche en génie logiciel à l'École de technologie supérieure (ÉTS).

Tél. : 514 396-8682

Courriel : alain.april@etsmtl.ca


Le Dr April a plus de 25 années d'expérience en industrie dans les domaines des systèmes d'informations, de la qualité logicielle et du génie logiciel. Ses intérêts de recherche comprennent la maintenance du logiciel, l'assurance de la qualité des logiciels, la gestion des processus d’affaires et le cloud computing.





		Prof. Dr Alain Abran

		Professeur de génie logiciel et directeur du laboratoire de recherche en génie logiciel à l’ÉTS.

Tél : 514 396-8632

Courriel : alain.abran@etsmtl.ca


Le Dr Abran a dirigé plusieurs travaux de recherche pour l'industrie privée, pour des associations professionnelles et pour divers ministères aux niveaux provincial et fédéral.





		M. Carlos Monsalve

		Professeur titulaire de génie informatique à l’Escuela Superior Politécnica del Litoral (ESPOL) – Équateur.

Tél : 514 623-2654

Courriel : monsalve@espol.edu.ec


Monsieur Monsalve mène actuellement ses études doctorales en génie logiciel à l’ÉTS. M. Monsalve a plus de 10 années d'expérience dans des projets de recherche et des services dans les domaines des systèmes d'information et du génie logiciel.





		Mme. Luz Yaneth Sabogal

		Diplômée de l’ÉTS. Madame Sabogal a plus de 5 années d'expérience dans la modélisation des processus d'affaires et plus de 15 années d'expérience en industrie dans le domaine de la technologie de l'information.









Source de financement

Ce projet ne comporte aucune source de financement.





Invitation à participer à un projet de recherche

Le laboratoire de recherche en génie logiciel (GÉLOG) de l'ÉTS participe à des recherches dans le but d’améliorer la modélisation des processus d’affaires en facilitant la participation active de tous les acteurs concernés de l’organisation. Nous sollicitons aujourd’hui votre participation. Nous vous invitons à lire attentivement ce formulaire d’information et de consentement afin de décider si vous souhaitez participer à ce projet de recherche. Il est important de bien comprendre ce formulaire. N’hésitez pas à poser des questions. Prenez le temps nécessaire pour prendre votre décision.





Nature du projet de recherche

Le but de ce projet de recherche est de:

1. résoudre un problème de votre entreprise: la modélisation des processus; et

2. contribuer à l’avancement de la connaissance dans un domaine spécifique.



Ce projet vise à expérimenter: 1) la modélisation des processus d’affaires sur trois niveaux de l’organisation: le niveau stratégique (i.e. la plus haute direction de l’organisation); le niveau tactique (i.e. l'encadrement supérieur de l'organisation); et le niveau opérationnel (i.e. la gestion courante de l’organisation); et 2) déterminer quel langage de modélisation des processus est préféré par les parties prenantes: BPMN ou Qualigram.



Ce projet de recherche fait suite à une méthodologie appelée recherche-action, qui est basée sur la participation active de l'équipe de recherche dans le développement d'un projet de l'entreprise participante (votre organisation). L’apprentissage est généré sur la base de l'évaluation des résultats obtenus à travers de cette participation.



Ce projet nécessite la participation de plusieurs membres de votre organisation. Nous nous attendons d’impliquer le personnel de diverses unités et niveaux de votre organisation: informatique, gestion, ressources humaines, etc. La liste des participants pour ce projet sera définie au cours d'une première réunion avec la direction de votre organisation, mais entre 12 et 15 participants sont souhaités.





Déroulement du projet de recherche

La méthodologie de recherche proposée pour ce projet est itérative et comprend 5 étapes (sur un maximum de 6 mois):

1) le diagnostic: la définition des problèmes à résoudre;

2) la planification: pour planifier les activités qui résoudraient le problème;

3) l'action: les activités prévues sont exécutées;

4) l'évaluation: à analyser les résultats et voir si le problème a été résolu; et

5) l'apprentissage: pour obtenir de nouvelles contributions à la connaissance et de tirer des leçons pour améliorer la prochaine itération.



Les activités prévues dans chacun de ces 5 étapes sont des réunions de travail avec les participants:

1) des réunions de discussion entre l’équipe de recherche et des membres de votre entreprise;

2) des entrevues des membres de votre entreprise, avec vos autorisations correspondantes; et

3) des réunions d'évaluation avec la collaboration des membres de votre entreprise; et 



Nous prévoyons entre 2 à 4 réunions avec vous, chaque rencontre aura une durée comprise entre une demi-heure et deux heures. Toutes ces réunions auront lieu chez Experts-Conseils CEP inc. durant vos heures de travail.





Avantages et bénéfices

Votre entreprise bénéficiera des modèles de processus d'affaires générés au cours du projet de recherche ainsi que de la connaissance et l'application de l'approche de modélisation proposée par l'équipe de recherche.



L'approche de modélisation proposée par l'équipe de recherche devrait faciliter la participation de toutes les parties prenantes de votre entreprise, indépendamment des profils des divers groupes d'intervenants. En conséquence, les modèles de processus d'affaires générés au cours de ce projet de recherche devraient être faciles à comprendre par les différentes parties prenantes.





Quels sont les inconvénients et les risques ?

Selon notre compréhension il n'y a pas de risques pour les personnes impliquées dans ce projet de recherche. Des mesures appropriées pour protéger la confidentialité de votre participation seront pris pour ce projet (voir la section suivante).





Confidentialité

L'équipe de recherche ne gardera pas l’information qui pourrait vous identifier. Nous conserverons uniquement les renseignements personnels suivants : votre expérience professionnel (plus TI-orientée ou plus affaires-orientée), le niveau de votre position de travail en fonction de votre structure organisationnelle, votre expérience dans la modélisation des processus d'affaires, votre degré de connaissance des langages de modélisation utilisés au cours de ce projet (i.e. Qualigram et BPMN), et votre rôle dans ce projet (si vous êtes le seul à avoir un rôle, alors nous ne garderons pas cette information).



Tous les renseignements obtenus pour ce projet de recherche seront confidentiels. Les renseignements seront conservés dans un dossier électronique sous la responsabilité du Dr April à l’ÉTS, qui nécessite un nom d’utilisateur et un mot de passe pour y accéder. Seule l'équipe de recherche aura accès à l'information recueillie. Les informations recueillies seront conservées pendant un an après la soutenance de thèse, après quoi les renseignements seront détruits par le Dr April. Les conférence et publications issus du présent projet, présenteront uniquement un résumé des résultats et leur analyse; aucune information pouvant vous identifier ne sera alors dévoilée.





Responsabilité

En signant ce formulaire de consentement, vous ne renoncez à aucun de vos droits prévus par la loi. De plus, vous ne libérez pas les investigateurs de leur responsabilité légale et professionnelle.





Compensation financière

Ce projet ne comporte pas de compensation financière pour votre entreprise ou pour les participants. Toutefois, les rencontres auront lieu durant les heures de travail.





Conflits d’intérêts

L'un des chercheurs (Mme. Sabogal) est employée par votre entreprise. Soulignons que Mme Sabogal aura accès uniquement aux données anonymisées, sauf si elle est la responsable de la collecte d'informations pour le projet; dans ce cas, elle doit anonymiser les données à être enregistrées.





Participation volontaire et droit de retrait

Votre participation à ce projet est volontaire. Cela signifie que vous acceptez de participer au projet sans aucune contrainte ou pression extérieure, et que par ailleurs vous être libre de mettre fin à votre participation en tout temps au cours de cette recherche, et à demander le non utilisation des informations recueillies à ce jour. Dans ce cas, les renseignements seront détruits.



Votre accord à participer implique également que vous acceptez que l’équipe de recherche puisse utiliser les renseignements recueillis aux fins de la présente recherche dans des publications ou diffusion (articles, conférences et communications scientifiques). Dans tous les cas, aucune information permettant de vous identifier ne sera divulguée.



Lorsque vous êtes sélectionnés pour participer à une réunion d’entrevue, vous êtes libre de choisir de répondre ou non à une question.





Questions sur le projet ou sur vos droits

Le responsable de ce projet est Prof. Dr Alain April; vous pouvez le contacter au courriel suivante: alain.april@etsmtl.ca. Si vous avez des questions n’hésitez pas à contacter le Prof. Dr April ou Carlos Monsalve (monsalve@espol.edu.ec), étudiant au doctorat à l’ÉTS.



Le Comité d’éthique de la recherche (CÉR) avec des êtres humains de l’ÉTS a approuvé le projet de recherche auquel vous allez participer. Pour toute autre question concernant vos droits en tant que participant à un projet de recherche, vous pouvez contacter le président du CÉR de l’ÉTS au (514) 396-8829.



A des fins de surveillance et de contrôle, votre dossier de recherche pourrait être consulté par une personne mandatée par le Comité d’éthique de la recherche de l’ÉTS ainsi que par des représentants des organismes règlementaires concernés. Toutes ces personnes adhèrent à une politique de confidentialité.





Consentement et assentiment



Je, soussigné(e) 					 reconnais avoir lu le présent formulaire de consentement et consens volontairement à participer à ce projet de recherche. Je reconnais avoir disposé de suffisamment de  renseignements et du temps nécessaire pour réfléchir à ma décision. Je comprends que ma participation à cette recherche est totalement volontaire et que je peux y mettre fin en tout temps, sans pénalité d’aucune forme, ni justification à donner. Le cas échéant, je m’engage à prévenir le responsable du projet.



En signant le présent formulaire, je ne renonce aucunement à mes droits ni ne libère le(s) chercheur(s) de leurs responsabilités légales et professionnelles.





		

		

		

		

		

		



		Nom du participant 
(lettres moulées)

		

		Signature

		

		Date

		











J’ai expliqué au participant et/ou à son parent/tuteur tous les aspects pertinents de la recherche et j’ai répondu aux questions qu’ils m’ont posées.  Je leur ai indiqué que la participation au projet de recherche est libre et volontaire et que la participation peut être cessée en tout temps.



		

		

		

		

		

		



		Mme. Luz Yaneth Sabogal


		

		Signature

		

		Date
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APPENDIX A





General Plan and Methodology
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APPENDIX B





Data to be Collected from the Participants





		Information to be collected

		Observations



		Professional background

		Is the participant’s background more management oriented or more IT oriented?



		Experience in BPM

		How many years of experience does the participant have in business process modeling?

a. No experience

b. Less than 2 years

c. 2 to 5 years

d. 6 to 15 years

e. More than 16 years

Identify the role played by the participant in previous business process modeling initiatives.



		BPM notations knowledge

		Which of the following notations has the participant used for business process modeling?

a. Business Process Model and Notation (BPMN)

b. Event Process Chains (EPC) –ARIS

c. UML – Activity diagrams

d. Flow Charts

e. Integrated Definition Methods (IDEF)

f. Other  (please specify) ___________________

What is the level of knowledge of these notations?



		Role in the project

		Role in the business process modeling initiative of the participant company. Will the participant collaborate in all the business processes, in some? Which business processes?









NOTES: 1) The expected number of participants is between 12 and 15;

                2) All the collected data will be anonymized.











APPENDIX C





Action Research: Phases of the Cyclical Process Model



 (
Figure 
1
.
 
Action research: cyclical process model
(Adapted
 from
 Principles of canonical action research, 
(Davison, Martinsons et Kock, 2004)
, Information Systems Journal, volume 14, issue 1, 
Copyright 
(c) 2004 by 
Blackwell Publishing Ltd
,
 with permission
 
from 
John Wiley and Sons
)
)[image: ]





During the diagnosis phase the problem is understood, and then during the action planning phase a work plan to tackle the problem is agreed which is executed during the action taking phase. The goodness of the actions executed is assessed during the evaluation phase, and the results are interpreted to improve the work plan.











APPENDIX D





Potential Sources of Information





		Phase

		Data to be collected

		Potential sources

		Notes



		Diagnosis

		General information of the participant company: size, sector, organization activity, branches.

		Web site of the company, company's documentation.

		 



		

		Characteristics of the business process modeling (BPM) team.

		Discussion with top executives. Interview with members of the BPM team, company's documentation.

		Use Appendix B.



		

		Business processes to be modeled.

		Discussion with top executives and the BPM team.

		2-3 enterprise-wide business processes.



		

		Accurate reasons for BPM.

		Discussion with BPM team.

		What motivates the BPM initiative?



		

		Administrative and organizational issues, organizational culture.

		Discussion with BPM team.

		To ensure a fluid execution of the project, and well accepted results.



		Action Planning

		Expected dates, and expected results.

		Discussion with BPM team

		 



		

		Professional background of all the participants.

		Discussion with BPM team, company's documentation.

		Use Appendix B.



		

		Organization of the project.

		Discussion with BPM team, interview with top executives.

		 It should include an elicitation methodology.



		Action Taking

		Business processes models.

		Project documentation, company’s documentation, Interview with participants.

		 Gather information for modeling the business processes.



		

		What to model at each level of abstraction.

		Interview with BPM team.

		Use Appendixes G and H.



		

		Details of the operational level of abstraction.

		Discussion with BPM team, discussion with participants.

		Do we only follow Qualigram approach?



		Evaluation

		Understandability of business process models.

		Discussion with BPM team, interview with participants,

		Use Appendixes G and H.



		

		Perceived quality of the business process models.

		Discussion with BPM team, interview with participants. Observation of reactions.

		Are the business process models useful? Use Appendixes G and H.



		

		Differences of perception according to professional backgrounds.

		Discussion with BPM team, interview with participants. Observation of reactions.

		Use Appendixes G and H.



		Learning

		Conclusions

		Discussion with BPM team and top executives.
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[bookmark: _Toc297290867]Description of the Various Types of Meeting-Activities





Discussion meetings: The first type of meeting activity covers the discussion meetings with the top executives and the business process modeling (BPM) team of the participant company during the diagnosis, action planning, action taking and learning phases of the project (see Appendix C). During these meetings a member of the research team should act as a participant-observer, contributing in the discussions, but being cautious of not biasing the results. The member of the research team should ensure during the action taking phase to use the modeling notations appropriately (i.e. respect the syntax rules). In addition, the member of the research team should take note during all the meeting activities of any relevant information (e.g. opinions and reactions of the participants, potential misuses of the modeling notations, preferences in the modeling notations, etc.).



Interview meetings: The second type of meeting-activity covers the interviews with the members of the participant company identified as informants of the business processes to be modeled. The objective of these interviews is to gather the information required for modeling the business processes. This type of meeting activity is also conducted with the BPM team and the participants to obtain information regarding modeling preferences, and preferences of the modeling notations. During these meetings, the member of the research team might act as an interviewer and should use the elicitation methodology agreed with the BPM team as well as the research instruments (refer to Appendixes G and H) that have been designed for this case study. Again, the member of the research team should take note of any relevant information (e.g. concepts that the participants are willing to represent in the business process models, conceptualizations of the levels of abstraction, etc.).



Evaluation meetings: The third type of meeting-activity covers the evaluation of the results. The participation of the member of the research team during these meetings is twofold. For the discussion of the results with the members of the BPM team, the member of the research team should act as a participant-observer, but again being cautious of not biasing their results. For the evaluation interviews with the various participants involved in the case study, the member of the research team should act as a interviewer-observer, and should use the research instruments (refer to Appendix G and H) that have been designed for this case study. The member of the research team should take note, during any of the evaluation meetings, of any relevant information (e.g. perceptions of understandability of the business process models, modeling elements that cause any confusion, contradictions between participants, etc.).



Research team: Finally, the fourth type of meeting-activity covers the meetings of the research team. These meetings are necessary to plan, discuss, and evaluate the activities from a research point of view.
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Calendar Template for Meeting-Activities Planning







		Phase

		Type of meeting

		Date

		Duration (hours)

		Participants

		Appendixes Used



		Diagnosis

		Research team

		

		

		Research team

		



		

		Discussion

		

		

		Top executives

		



		

		Interview

		

		

		BPM team

		Use Appendix B



		

		Discussion

		

		

		BPM team

		



		Action Planning

		Research team

		

		

		Research team

		



		

		Discussion

		

		

		BPM team

		



		

		Discussion

		

		

		BPM team

		



		

		Discussion

		

		

		BPM team

		



		

		Research team

		

		

		Research team

		



		Action Taking

		Interview

		

		

		Participants

		Use Appendix B



		

		Discussion

		

		

		BPM team

		



		

		Interview

		

		

		BPM team

		Use Appendixes G and H



		

		Research team

		

		

		Research team

		



		Evaluation

		Evaluation-interview

		

		

		Participants

		Use Appendixes G and H



		

		Evaluation-discussion

		

		

		BPM team

		



		

		Evaluation-interview

		

		

		Participants

		Use Appendixes G and H



		

		Research team

		

		

		Research team

		



		

		Evaluation-discussion

		

		

		BPM team

		



		Learning

		Research team

		

		

		Research team

		



		

		Discussion

		

		

		BPM team

		



		

		Discussion

		

		

		Top executives

		















APPENDIX G





Guidelines for the Interview Meeting-Activities





The following points should be considered during an interview:

· The objective of the interviews is to maintain conversations with the interviewees to gather information for the case study. Therefore, it is very important to take note of any opinion or reaction related to the modeling approach being tested, the concepts that should be modeled at each level of abstraction, and the perceptions of the modeling notations being used.

· Try to confirm, well in advance, with each interviewee, the interview schedule and the place for the interview.

· Prepare the interview for the time slot that has been committed with the interviewee.

· If during the interview there is a certainty that it will be necessary more time, or if a follow-up meeting is necessary, then arrange with the interviewee a time slot for a new meeting.

· Use the questionnaire model (see Appendix H) only as a guide. Eliminate from it those questions you do not consider pertinent. If considered necessary, add new questions

· At the beginning of the interview get the data required in Appendix B.

· Maintain a fluid conversation with the interviewee. Avoid turning it into a questions and answers session.

· Avoid biasing the answers, this affects the validity of the data.

· Try to follow the following meeting structure:

		Introduction



		· Introduce yourself and what you are doing.



		· Briefly explain the objectives of the case study.

· Remind the interviewee that the participation is voluntary and that he or she is free to choose to answer or not any question.



		· Explain that the information gathered from the interview will be handled confidentially, and that no data that would allow identifying the interviewee will be gathered.



		· Collect the information required in Appendix B.



		Questions



		· Follow the questions you have prepared based on the questionnaire model (see Appendix H).



		Closing



		· Ask the interviewee if he or she wants to add something.



		· Thank the interviewee.



		· Arrange a new meeting if necessary.
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Questionnaire Model on BPM



SECTION A: Use of Levels of Abstraction in Business Process Modeling



A1.    Do you find useful to represent the business processes at various levels of abstraction? 

a. Yes

b. No  [SKIP TO A3.]



A2.    Which you believe are the most important benefits for modeling business processes at different levels of abstraction?



a. To provide various levels of detail according to the various types of needs 

b. To be able to represent a general view of the business processes, in addition to a detailed view of each of the processes.

c. To be able to represent in a structured and consistent way the decomposition of the business processes

d. To represent the business processes according to the organizational pyramid

e. To ease the sharing of the business process between different groups of stakeholders

f. Other (please specify) _____________________

A3.    Do you find useful to represent the business processes in a diagram similar to the one depicted in Exhibit 1 (Use the example provided at the end of this questionnaire or use a Qualigram level 1 macroscopic model from the project)?

a. Yes

b. No  [SKIP TO A6.]



A4.    Why do you find this type of model useful?  ___________________________________



A5.    A general view of the business processes represented in a model similar to the diagram depicted in Exhibit 1 is more useful for communicating with which type of user? Please rank the answers, starting with ‘1’ for the user who would be most benefited.

RANK (1 through 7)

a. Customers   			    _____________

b. Providers   				    _____________

c. Non-IT employees   			    _____________

d. New employees   			    _____________

e. Managers 				    _____________

f. IT employees and IT consultants    	    _____________

g. Other (please specify) 		    _____________



A6.    Do you find useful to represent the business processes in a diagram similar to the one depicted in Exhibit 2 (Use the example provided at the end of this questionnaire or use a Qualigram level 1 relational model from the project)?

a. Yes

b. No  [SKIP TO A9.]



A7.    Why do you find this type of model useful?  ___________________________________



A8.    The representation of the business processes in a model similar to the diagram depicted in Exhibit 2 is more useful for communicating with which type of user? Please rank the answers, starting with ‘1’ for the user who would be most benefited.

RANK (1 through 7)

a. Customers   			    _____________

b. Providers   				    _____________

c. Non-IT employees   			    _____________

d. New employees   			    _____________

e. Managers 				    _____________

f. IT employees and IT consultants    	    _____________

g. Other (please specify) 		    _____________



A9.    Do you find useful to represent each of the business processes in a diagram similar to the one depicted in Exhibit 3 (Use the example provided at the end of this questionnaire or use a Qualigram level 1 detailed model from the project)?

a. Yes

b. No  [SKIP TO A12.]



A10.    Why do you find this type of model useful? ___________________________________



A11.    The representation of a business process in a type of model similar to the diagram depicted in Exhibit 3 is more useful for communicating with which type of user? Please rank the answers, starting with ‘1’ for the user who would be most benefited.

RANK (1 through 7)

a. Customers   			   _____________

b. Providers   				    _____________

c. Non-IT employees   			    _____________

d. New employees   			    _____________

e. Managers 				    _____________

f. IT employees and IT consultants    	    _____________

g. Other (please specify) 		    _____________

	



A12.    From the models depicted in Exhibits 1 to 3, which is the most, second, and third most useful type of diagram? (Put appropriate letter in each box)



		MOST

		a. Exhibit 1



		SECOND

		b. Exhibit 2



		THIRD 

		c. Exhibit 3







A13.    If your organization does not maintain diagrams similar to those depicted in Exhibits 1 to 3, then do you perceive this to be a problem?

a. Yes

b. No  [SKIP TO A15.]



A14.    How critical do you perceive this problem to be?

a. Minor problem

b. Major problem



A15.    Do you find useful to represent each of the business processes at the operational level? (If necessary explain the interviewee the difference between the three levels of abstraction)?

a. Yes

b. No  [SKIP TO A19.]



A16.    Why do you find useful to represent a business process at the operational level?  _______________________________________________________________________



A17.    If your organization does not maintain business process models at the operational level, then do you perceive this to be a problem?

a. Yes

b. No  [SKIP TO A19.]



A18.    How critical do you perceive this problem to be?

a. Minor problem

b. Major problem



A19.    Are the concepts represented by Qualigram at the operational type of model useful for you (Show a Qualigram level 3 model as an example)?

a. Yes  [SKIP TO SECTION B.]

b. No 



A20.    What concepts do you consider are relevant to be represented in a strategic business process model?  __________________________________________________________













SECTION B: Differences between Qualigram and BPMN



B1.    Exhibits 4 and 5 depict the same business process but represented with two different modeling notations. In your experience, which of the two modeling notations should be the most appropriate to communicate business processes to the following types of users in your organization? (Circle one option for each type of user by using the legends provided below)



		N4: 

		Notation used in Exhibit 4



		N5: 

		Notation used in Exhibit 5



		AN: 

		Any of the two notations



		UU: 

		Unsure or undecided



		

		





		a. Customer

		N4

		N5

		AN

		UU



		b. Providers

		N4

		N5

		AN

		UU



		c. Non-IT employee

		N4

		N5

		AN

		UU



		d. New employee

		N4

		N5

		AN

		UU



		e. Manager

		N4

		N5

		AN

		UU



		f. Administrative employee

		N4

		N5

		AN

		UU



		g. IT-oriented employee

		N4

		N5

		AN

		UU



		h. IT consultant

		N4

		N5

		AN

		UU



		i. Business consultant

		N4

		N5

		AN

		UU



		j. Project manager

		N4

		N5

		AN

		UU



		k. Quality assurance manager

		N4

		N5

		AN

		UU



		l. Other (please specify)

		N4

		N5

		AN

		UU















SECTION C: Representation of Requirements Concepts in Business Process Models



C1.    Listed below are some concepts that some people consider important to represent in a business process model. In your opinion, how important is to represent each of these concepts in a business process model using a modeling symbol that has been specially designed for that purpose (i.e. a different symbol for each concept)? (Choose one option for each concept)







		

		Find essential to have a special symbol for representing it in a business process model

		Use it in a business process model but do not find essential to have a special symbol

		Understand its purpose but do not use it in a business process model

		Aware of it but do not understand its purpose

		Not aware of this concept



		Persons and Things



		Roles (i.e. Internal users)

		

		

		

		

		



		External stakeholders

		

		

		

		

		



		Business units (i.e. departments)

		

		

		

		

		



		Devices

		

		

		

		

		



		Objects

		

		

		

		

		



		

		Find essential to have a special symbol for representing it in a business process model

		Use it in a business process model but do not find essential to have a special symbol

		Understand its purpose but do not use it in a business process model

		Aware of it but do not understand its purpose

		Not aware of this concept



		Relationships and Dependencies



		Interactions between roles

		

		

		

		

		



		Interactions between roles and external stakeholders

		

		

		

		

		



		Interactions between roles and software 

		

		

		

		

		



		Interactions between external stakeholders and software 

		

		

		

		

		



		Interactions between business units 

		

		

		

		

		



		Interactions between objects

		

		

		

		

		



		Actions



Note: a process might be decomposed into subprocesses; a subprocess might be further decomposed into activities, and an activity might be decomposed into tasks.



		Tasks

		

		

		

		

		



		Activities

		

		

		

		

		



		Subprocesses

		

		

		

		

		



		Processes

		

		

		

		

		











C2.    Do you find necessary to represent “goals” and “objectives”? 

a. Yes

b. No  [End of the questionnaire, thanks for your time.]



C3.    If the business process models of your organization do not represent “goals” and “objectives”, then do you perceive this to be a problem?

a. Yes

b. No  [End of the questionnaire, thanks for your time.]



C4.    How critical do you perceive this problem to be?

a. Minor problem			b.     Major problem



Exhibit 1

NOTE:  The business processes represented in the diagram, as well as the way to classify (i.e. structure) them, might vary. The purpose of this exhibit is to show you the type of information and the level of detail that this type of diagram aims at representing.









Exhibit 2

NOTE:  The business processes represented in the diagram, as well as the way to classify them, and the relationships between them might vary. The purpose of this exhibit is to show you the type of information and the level of detail that this type of diagram aims at representing.









Exhibit 3



NOTE:  The business processes represented in the diagram, as well as the way to classify them, and the relationships between them might vary. The purpose of this exhibit is to show you the type of information and the level of detail that this type of diagram aims at representing.













Exhibit 4

















NOTE: Based on ordering and delivering example from OMG, BPMN 2.0 by Example, Version 1.0 (non normative), June 2010, Object Management Group (OMG), Retrieved from http://www.omg.org/cgi-bin/doc?dtc/10-06-02











Exhibit 5























NOTE: Adaptation of the ordering and delivering example from OMG, BPMN 2.0 by Example, Version 1.0 (non normative), June 2010, Object Management Group (OMG), Retrieved from http://www.omg.org/cgi-bin/doc?dtc/10-06-02
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Résumé de la recherche



Business process modeling (BPM) is the activity of representing the business processes of an organization. BPM is one of the techniques often used by software engineers for gathering the organization's software needs (i.e. software requirements). The success of a software development project is dependent on the quality of the software requirements specifications. Therefore, it is critical to generate high-quality business process models. A high-quality business process model requires: 1) to be generated considering the needs of the various persons interested in the models (i.e. stakeholders); 2) to consistently represent those needs; 3) to easily communicate the requirements to the various stakeholders; and 4) to be rigorous enough to be used as a direct source of information by the software development team.



Our research work proposes a novel modeling approach that allows representing a business proces at 3 levels of the organization: 1) the strategic level (i.e. top management of the organization); 2) the tactical level (i.e. senior and middel management of the organization); and 3) the operational level (i.e. day-to-day operation of the organization).



The research activity described in this document aims at testing our modeling approach in a real business process modeling project (i.e. a case study). Experts-Conseils CEP inc. is a company that offers its services throughout the Québec-Windsor corridor and it is in the process of modeling their business processes. We have contacted this company in order to ask for their collaboration in this research work, and they have verbally accepted it. Therefore this case study for testing our modeling approach will be conducted at Experts Conseils CEP inc.
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Si vous n’êtes pas le responsable de cette subvention, veuillez l’identifier :
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* Veuillez noter que dans le cas de sujets majeurs inaptes ou de sujets mineurs, votre projet devra être évalué par un CÉR désigné par le MSSS. Vous devez fournir le certificat d’éthique de ce CÉR au CÉR de l’ÉTS pour qu’il procède à l’évaluation de votre projet



[bookmark: Texte6]Autre information pertinente (qui sont-ils ?) : The participants in this case study are staff members of the participant company (i.e. Experts-Conseils CEP inc.). We expect to get involved staff members from various business units and various levels of the organization: IT, management, human resources, etc. The actual list of participants for this case study will be defined during a first meeting with the directors of the participant company; however, we expect between 12 and 15 participants.



[bookmark: _Toc172528908][bookmark: _Toc177284787][bookmark: _Toc272931603]Méthode de recrutement des sujets

(Décrivez la méthode de recrutement des sujets et fournir les documents qui serviront à ce recrutement)



We have personal contact with Mme. Luz Yaneth Sabogal, a former graduate student of ÉTS, who is an employée of Experts-Conseils CEP inc. (i.e. our participant company). We know the participant company is in the process of modeling their business processes. Thus, we have contacted Mme. Sabogal in order to look for the acceptance of the participant company, and therefore their staff members, to allow us to collaborate in their business process modeling initiative.



The participant company has verbally agreed with this collaboration and they are willing to mainting a first meeting for coordinating the details of this project.



We have prepared the document "formulaire d'information et de consentement" (see attached document). Mme. Sabogal will deliver and explain this document to all the members of the participant company who we expect to collaborate with this research project (i.e. our participants).





[bookmark: _Toc172528909][bookmark: _Toc177284788][bookmark: _Toc272931604]Description du protocole 

(Décrivez les activités auxquelles seront soumis les sujets.  Indiquez la fréquence et la durée de l’expérimentation avec les sujets. Précisez la nature de votre projet (si relié à un projet déjà existant))



This case study aims at evaluating the three levels of abstraction of our modeling approach and the modeling preferences according to the various types of stakeholders involved in the business process modeling initiative.



The case study will follow an action research methodology: that is, the research team will collaborate together with members of the participant company in modelling the business processes. The action research methodology aims at acquiring new knowledge but providing, at the same time, value to the participant company. The action research approach is considered by the literature as a valid case study methodology for empirical software engineering research.



The case studys will be conducted following the principles of canonical action research : 1) an agreement between the research team and the participant company is established (we have a verbal agreement to begin the case study with a first meeting-activity to coordinate the details of the project); 2) a theoretical framework is used as a basis for the research process; 3) an iterative model governs the research process; 4) at each iteration the outcomes are analyzed to learn from them; and 5) actions are taken based on this learning. During a first meeting-activity: the project methodology will be presented, and the access to the information sources will be demanded and granted (see Appendix D). The theoretical framework is built based on a literature review, and improved by the results of a pilot case study, a survey, and previous ontological analyses; all these previous research activities were conducted as part of the SYS869 course in 2011 (see Appendix A). The iterative model of the research process corresponds to the cyclical process model of action research (see Appendix C).



Evidence will be collected from (see Appendix D): 1) existing archival data from the participant company (e.g. documents, web site, etc.); 2) discussions and interviews with the members of the participant company; 3) observation of how the work is performed within the participant company; and 4) observation of the modeling process. The data collection and their analysis will be iterative. The knowledge that will emerge from the iterative process will be documented. The members of the participant company will review the results and will be iteratively informed of the findings. Insights from the theoretical framework will be used in the analysis of the data and their interpretation for further iterations.



Four types of meeting-activities are identified: discussion meetings, interview meetings, evaluation meetings, and research-team meetings (see Appendix E). We estimate between 2 and 4 meetings with each participant; each meeting might last between half an hour and two hours. All the meetings with the participants will be performed during working hours; however, this will not affect neither the participants nor the company since all these meetings contribute to the business process modeling initiative of the participant company. A final calendar for all the meeting-activities will be prepared after the first meeting-activity (see Appendix F). The calendar will be refined during the research process if necessary. Interview guidelines have been prepared for the interview meetings (see Appendixes G and H).



[bookmark: _Toc172528910][bookmark: _Toc177284789][bookmark: _Toc272931605]Risques encourus par les sujets 

(Décrivez la nature des risques et leur probabilité d’occurrence)



According to our understanding there are no risks to the people involved in this research project.



[bookmark: _Toc172528911][bookmark: _Toc177284790][bookmark: _Toc272931606]Avantages et bienfaits potentiels de la recherche



Participant company.- the action-research methodology used in this case study is based on collecting data from the participation in a real project; therefore, the participant company will benefit from the business process models generated during the research project as well as from the knowledge and application of the modeling approach proposed.



Practitioners.- the modeling approach proposed can be used by practitioners (e.g. software engineers, business analysts) to model business processes with the active participation of all the stakeholders.



Academia.- the results of this research work provide valuable information for further research work aiming to: 1) close the gap between management and IT when modeling business processes; and 2) improve current business process modeling notations in order to support multiple levels of abstraction.



Users.- the implementation of the findings should ease the participation of all stakeholders in a business process modeling initiative, independently of the backgroup of the various stakeholders groups.



[bookmark: _Toc172528912][bookmark: _Toc177284791][bookmark: _Toc272931607]Compensation financière 

(Indiquez si les sujets recevront une compensation financière)



The project does not include a financial compensation for the participants. However, the participant company will benefit from the results of the business process modeling initiative and from learning the modeling approach proposed.



[bookmark: _Toc172528913][bookmark: _Toc177284792][bookmark: _Toc272931608]Confidentialité 

(Indiquez les mesures prises par le chercheur pour assurer la confidentialité des sujets : encodage, conservation des données, etc.)



The research team will not keep any identifying information about the participants. The information we plan to keep from them is described in Appendix B. For the interview meetings the research team will follow the guidelines described in Appendixes G and H. These interview guidelines do not include any type of question that involves personal information. After any discussion or evaluation meeting each participant will be able to review and remark the data collected by the research team, including his personal opinions and perceptions. The research team will avoid using and maintaining any kind of data that is related to only one participant and that would allow his identification. According to our understanding all the data to be collected is anonymized; the research team will take particular care to depersonalize all the data to be collected. If the research team decides to keep data is because they are essential to accomplish the objectives of this research project. In addition, any participant is free to ask the research team at any moment not to use the data collected; if that is the case the research team will inmediatelly destroy that data. During the interview meetings, the interviewees will be free to choose to answer or not any question.



This case study consists of testing our modeling approach on the BPM initiative of the participant company. Therefore, even without our collaboration, the various members of the participant company would have to: 1) gather internally the information to model their business processes; 2) discuss the details of each business process; and 3) evaluate the modeling results in order to improve them if necessary. Our collaboration implies that: 1) we will be an active part of the various working groups of this modeling initiative; 2) we will gather the information required for modeling the business processes; and 3) we will use our modeling approach for modeling the business processes. This means that even without our collaboration the company would have to collect and use very similar data to the data we will collect during this research project. Therefore, according to our understanding the collection and use of data by the research team present no negative consequences to the participants.



All the data collected during this research project will be kept in a digital folder, under the responsability of Dr. April, in his personal computer at the ÉTS. This computer requires an user and a password to get access to the information available in its hard drive. The data collected will be kept up to one year after Carlos Monsalve's thesis defens ; after that the data will be destroyed (i.e. phisically deleted from the hard drive) by Dr. April.



The research team will only ask the collaboration of the staff members that have been previously accorded with the directors of the participant company. Each of the participants will sign a copy of the document "formulaire d'information et de consentement" (see attached document). The research team will follow all the confidentiality measures described in this document and in the "formulaire d'information et de consentement" in order to protect the data collected during this research project.



Any publication or conference presentation derived from this research work will only present a summary of its results and their analysis. Therefore, we will not release any kind of information that would identify the participants. We foresee no other use of the data collected that the uses already described in this document.





[bookmark: _Toc172528914][bookmark: _Toc177284793][bookmark: _Toc272931609]Expérimentation sur plus d’une année

(Si l’expérimentation auprès des sujets se réalise sur plus d’une année, indiquez les mécanismes de suivi proposés afin d’informer le Comité d’éthique de la recherche de la progression des travaux.)



Not applicable





[bookmark: _Toc172528915][bookmark: _Toc177284794][bookmark: _Toc179271256][footnoteRef:1] [1: Vous devez informer par écrit le CÉR de tout changement apporté au projet de recherche.  Le formulaire d’information et de consentement doit être joint au présent formulaire.] 


Version du jeudi, 30 août 2012



 


 


 


 


 


Formulaire de présentation d’un projet


 


de recherche


 


impliquant des sujets humains


 


 


 


 


 


Titre du projet de recherche


 


Business Process Modeling with Multiple Levels of Abstraction: A Case Study


 


 


 


 


Présenté au Comité d’éthique de la recherche de 


 


l’École de technologie supérieure


 


 


 


 


 


Par 


 


Nom du demandeur


 


Carlos Monsalve


 


Alain April


 


Alain Abran


 


 


 


 


 


Nom du responsable du projet


 


Carlos Monsalve, Alain April, Alain Abran


 


GELOG


-


É


TS


 


514


-


6232654


 


carlos


-


teodoro.monsalve.1@ens.etsmtl.ca


 


 


 


 


Date


 


2012


-


0


5


-


08


 



INGENIERIE LEGALE

Laval, le 5 juin 2012
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Modélisation des processus d’affaires à différents niveaux d'abstraction: étude de cas.



Experts-Conseils CEP inc. est une entreprise qui offre ses services dans le corridor Québec-Windsor, et qui est en train de modéliser ses processus d’affaires. Mme. Yaneth Sabogal, une ancienne étudiante diplômée d’ÉTS qui collabore avec notre projet de recherche, travaille dans cette entreprise. Ceci est une excellente opportunité pour tester, en situation réelle, une nouvelle proposition d’approche de modélisation des processus d'affaires qui est en cours d'élaboration dans le cadre de notre projet de recherche. Donc, nous avons contacté Experts-Conseils CEP inc. pour vérifier la possibilité d’établir une collaboration avec notre projet de recherche. L’entreprise a verbalement accepté cette collaboration, et donc ce projet vise à tester notre approche de modélisation en procédant par une étude de cas qui sera réalisée avec les employés d’Experts-Conseils CEP inc.



Notre travail de recherche comprend l'élaboration d'une approche de modélisation des processus d'affaires qui facilite la participation de toutes les parties prenantes d'une organisation. Pour atteindre cet objectif, notre approche propose de modéliser des processus d’affaires à trois niveaux de l’organisation: le niveau stratégique (i.e. la plus haute direction de l’organisation); le niveau tactique (i.e. l'encadrement supérieur de l'organisation); et le niveau opérationnel (i.e. la gestion courante de l’organisation). C'est pourquoi nous allons inviter des participants de diverses unités d’affaires et de différents niveaux hiérarchiques de l'organisation. En outre, notre approche évalue la possibilité d'utiliser deux différents types de notation de modélisation: une première notation (i.e. Qualigram) qui est plus orienté vers les gestionnaires; et une deuxième notation (i.e. BPMN) qui est plus orienté vers le personnel des technologies de l’information (TI). C’est pourquoi il est important d’impliquer, dans cette étude de cas, autant des participants avec un profil de gestionnaire que des participants avec un profil plus technique.



Pour tester notre nouvelle proposition d’approche de modélisation des processus d’affaires nous allons coopérer activement avec l'initiative de modélisation des processus internes d’Experts-Conseils CEP inc. comme si nous étions un participant interne de l’organisation, tout en menant notre recherche. C'est-à-dire, nous allons participer à: 1) la collecte des informations nécessaires pour modéliser les processus d’affaires; 2) la modélisation en soi; et 3) l’évaluation des modèles générés, afin de les améliorer si nécessaire. Au cours de cette activité de modélisation, nous allons proposer, aux participants, de suivre notre approche de modélisation, s’ils le souhaitent. Nous allons prendre des notes concernant les opinions et réactions concernant l'utilisation de notre approche. De même, nous allons utiliser les deux notations de modélisation: Qualigram et BPMN; et nous allons discuter avec les participants des avantages et des inconvénients de l’utilisation de ces notations.



Le projet suivra un processus itératif. Tout d'abord, nous allons participer à des réunions de discussions avec les participants afin de diagnostiquer le processus d'affaires à modéliser et ainsi élaborer un plan d'action pour sa modélisation. Ensuite, nous allons interviewer des participants clés qui peuvent être les propriétaires ou peuvent être impliqués opérationnellement avec ce processus d’affaires. Une fois que nous avons obtenu et saisi les informations  appropriées, nous allons modéliser le processus d’affaires et nous maintiendrons des réunions d'évaluation avec les participants afin d'évaluer les modèles générés ainsi que notre proposition d’approche de modélisation. Si c’est nécessaire, des corrections seront introduites à notre approche de modélisation avant de début d'un nouveau cycle.



[bookmark: _GoBack]Finalement, au tout début du projet, nous maintiendrons une réunion de discussion avec la direction d’Experts-Conseils CEP inc. dans le but d'identifier les processus d’affaires à modéliser, de présenter notre approche de modélisation, et de revoir le calendrier du projet.



Modélisation des processus d’affaires ŕ différents niveaux d'abstraction


: étude de cas.


 


 


Experts


-


Conseils CEP inc. 


est une entreprise qui


 


offre ses services


 


dans le corridor 


Québec


-


Windsor


, et 


qui est 


en train de modéliser ses processus d’affaires


.


 


Mme. 


Yaneth


 


Sabogal


,


 


un


e


 


ancienne étudiante 


diplômée


 


d’


ÉTS


 


qui collabore avec


 


notre projet de recherche


, 


travaille


 


dans cette entreprise


. 


Ceci est 


une excellente opportunité 


pour tester


, 


en situation réelle


,


 


une 


nouvelle proposition d’


approche de 


modélisation


 


des processus d'affaires


 


qui est


 


en cours d'élaboration


 


dans le cadre


 


de notre


 


projet de 


recherche.


 


Donc


, nous avons contacté 


Experts


-


Conseils CEP inc.


 


pou


r vérifier la possibilité d’établir une 


collaboration avec notre projet de recherche.


 


L’entreprise a 


verbalement accepté cette collaboration, et 


donc


 


ce projet vise ŕ tester 


notre


 


approche


 


de modélisation


 


en procédant par une étud


e de cas qui sera 


réalisée avec les employés d’


Experts


-


Conseils CEP inc


.


 


 


Notre travail de recherche comprend l'élaboration d'une approche de modélisation des processus 


d'affaires qui facilite la participation de toutes les parties prenantes d'une organisation. Pour 


atteindre 


cet objectif


, notre approche


 


propose de modéliser


 


des


 


processus d’affaires 


ŕ


 


trois niveaux


 


de 


l’organisation


: le niveau stratégique (i.e. la plus haute direction de l’organisation); le niveau 


tactique (i.e. 


l'encadrement supérieur de l'organisation


); et le niveau 


opérationnel (i.e. la gestion courante de 


l’o


rganisation)


.


 


C'est pourquoi


 


nous 


allons inviter


 


des participants de


 


diverses


 


unités d’affaires


 


et 


de 


différents 


niveaux


 


hiérarchiques


 


de l'organisation.


 


En outre, n


otre approche


 


évalue la possibilité 


d'utiliser


 


deux


 


différents types de


 


notation


 


de modélisation


:


 


u


n


e premič


r


e notation


 


(i.e. Qualigram)


 


qui 


est plus


 


orienté


 


vers les gestionnaires


; 


et 


un


e


 


deuxičme


 


notation


 


(i.e. BPMN) 


qui est plus 


orienté


 


vers le 


personnel des technologies de l’information (TI)


.


 


C’est pourquoi


 


il est


 


important 


d’impliquer


, dans cette 


étude de cas, autant des


 


participants 


avec


 


un 


profil


 


de 


gestion


naire que


 


des participants 


avec


 


un


 


profil


 


plus


 


technique


.


 


 


Pour tester notre 


nouvelle proposition d’


approche 


de modélisation des processus d’affaires 


nous allons 


coopérer


 


activement 


avec


 


l'initiative de modélisation 


des processus internes 


d’Experts


-


Conseils CEP inc. 


comme


 


si nous étions un participant


 


interne


 


de l’organisation, tout en menant notre recherche. 


C'est


-


ŕ


-


dire


, nous allons participer ŕ: 1) la collecte des informations nécessaires pour modéliser les processus 


d’affaires; 2) la modélisation en soi; et 3) l’évaluation des modčles générés, afin de les améliorer si 


néces


saire.


 


Au cours de


 


cette activité


 


de modélisation


,


 


nous allons proposer


,


 


aux


 


participants


,


 


de suivre 


notre


 


approche de modélisation, 


s’ils le souhaitent


.


 


N


ous allons


 


prendre des notes


 


concernant le


s 


opinions


 


et


 


réactions


 


concernant


 


l'utilisation


 


de notre


 


approche.


 


De męme,


 


nous allons utiliser


 


les 


deux 


notations de modélisation


:


 


Qualigram


 


et BPMN


; 


et nous allons


 


discuter avec


 


les participants 


des 


avantages et des inconvénients de l’utilisation


 


de ces


 


notation


s


.


 


 


Le projet suivra


 


un processus itératif


.


 


Tout


 


d'abord,


 


nous allons


 


participer ŕ


 


des réunions


 


de discussion


s


 


avec les participants


 


afin de diagnostiquer


 


le processus d'affaires


 


ŕ modéliser


 


et ainsi


 


élaborer un plan 


d'action


 


pour sa modélisation


.


 


Ensuite,


 


nous allons


 


interviewer


 


des participants clés


 


qui 


peuvent ętre 


les 


propriétaires 


ou peuvent ętre 


impliqués


 


opérationnellement avec c


e processus d’affaires


.


 


Une fois que


 


nous avons 


obtenu et saisi 


les


 


informations 


 


appropriées,


 


nous allons modéliser


 


le


 


processus 


d’affaires


 


et


 


nous maintiendrons


 


des réu


nions d'évaluation


 


avec les participants


 


afin d'évaluer


 


les


 


modčles générés


 


ainsi que


 


notre


 


proposition d’


approche


 


de modélisation.


 


Si 


c’est 


nécessaire,


 


des corrections


 


seront 


introduites


 


ŕ 


notre 


approche de modélisation


 


avant de


 


début


 


d'un nouveau cycle.


 


 


Finalement, a


u tout début


 


du projet, nous maintiendrons


 


une réunion de discussion


 


avec l


a


 


direct


ion 


d’Experts


-


Conseils CEP inc. 


dans le but


 


d'identifier


 


les


 


processus 


d’affaires 


ŕ modéliser,


 


de 


présente


r 


notre approche de modélisation,


 


et de revoir


 


le 


calendrier du projet.


 



�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

Flux d’information


Processus


Indicateur de performance


Indicateur d’interface 


Entité externe


Sous-processus


procédure


Forme


Commentaire


Peut contenir


1


0..1


Reçoit


1


0..*


contient


1


0..1


1


Commentaire : Chaque forme peut contenir 0 à 1 commentaire.


Légende :


Les formes de base de Qualigram


Les autres éléments de construction 
de Qualigram


0..*


1..*


1..*


contient


1


0..1


Fait appel à


participe


participe


1..*


1..*


1..*


1..*


1..*


0..*


contient


1


0..1


Reçoit 


1..*


0..*


1


1


Figure 1: méta-modèle de Qualigram (niveau 1)
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Figure 2: méta-modèle de Qualigram (niveau 2)
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Figure 3: méta-modèle de Qualigram (niveau 3)
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Figure 1: méta-modèle de Qualigram (niveau 1)
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Template of the Invitation Letter
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Promotional Poster / Flyer



DRAFT
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APPENDIX C



General Plan and Methodology








APPENDIX D



Propositions to be Tested



P1: Modeling business processes at the strategic, tactical and operational levels of abstraction contribute to generate consistent business process models that can be shared by the various groups of stakeholders.

P2: A business process model at the strategic level of abstraction eases the communication to customers, non-IT employees, and new employees of the business process represented.

P3: The macroscopic and detailed types of models are the most useful types of models from the four types of models offered by Qualigram at the strategic level of abstraction.

P4: Qualigram notation is preferred over BPMN notation by practitioners to model business processes when the target user of the models is either a customer, a non-IT employee, a new employee, or a management-oriented stakeholder.

P5: BPMN notation is preferred over Qualigram notation by practitioners to model business processes when the target user of the models is an IT-oriented stakeholder or a business analyst.

P6: Each of the following concepts extracted from the BABOK and the SWEBOK requires to be able to be represented in a business process model intended to be used as a software requirements document: goals and objectives.

P7: Practitioners require specialized modeling constructs to represent each of the following concepts that are related to the thing BWW construct in a business process model intended as a software requirements document: roles (i.e. internal users), external stakeholders (e.g. customers, providers), devices, objects, business units (i.e. departments), software interfaces and software components.

P8: Practitioners require specialized modeling constructs to represent each of the following concepts that are related to the transformation BWW construct in a business process model intended as a software requirements document: actions (i.e. tasks), activities, subprocesses, and processes.

P9: Practitioners require specialized modeling constructs to represent each of the following types of interactions in a business process model intended as a software requirements document: interactions between roles (i.e. internal users), interactions between roles and external stakeholders (e.g. customers, providers), interactions between software components, interactions between roles and software components, interactions between external stakeholders and software components, interactions between objects, interactions between business units (i.e. departments) 






























APPENDIX E



Questionnaire 



DRAFT






Business Process Modeling (BPM) for Software Requirements Elicitation (SRE)



A Survey of Practitioners with Experience in BPM and SRE - DRAFT





SECTION A: General Information and Experience



A1.    Which of the following best describes your profession or job function? (Circle one)

a. Software engineer

b. Business analyst

c. IT Professional

d. System Analyst

e. Quality assurance

f. Project manager

g. Other (please specify) _______________



A2.    How many years’ experience do you have in business process modeling? (Circle one)

a. Less than 2 years

b. 2 to 5 years

c. 6 to 15 years

d. 15 years or more



A3.    Do you know Business Process Model and Notation (BPMN)? (Circle one)

a. Yes

b. No  [SKIP TO A5.]



A4.    How many years’ experience do you have in using BPMN? (Circle one)

a. Never used

b. Less than 1 year

c. 1 to 5 years

d. 5 years or more



A5.    Which of the following notations have you used for business process modeling? (Circle as many as necessary)

a. Event Process Chains (EPC) –ARIS 

b. UML – Activity diagrams

c. Flow Charts

d. Integrated Definition Methods (IDEF)

e. Other  (please specify) ___________________







A6.    How many years’ experience do you have in requirements elicitation? (Circle one)

a. Less than 2 years

b. 2 to 5 years

c. 6 to 15 years

d. 15 years or more



A7.    Which of the following best describes your organization’s size? (Circle one)

a. 1 to 99 employees

b. 100 to 499 employees

c. 500 employees or more



A8.    In your experience, which is the most, second, and third most common purpose for modeling business processes in your organization? (Put appropriate letter in each box)



MOST 				SECOND				THIRD 

 	

a. Documentation of the organization

b. Automation of business processes

c. Re-engineering or redesigning the organization

d. Implementation of a Service-Oriented Architecture (SOA)

e. Implementation of an Enterprise Resource Planning (ERP) system

f. Continuous business process management

g. Process Improvement

h. Certification or compliance (e.g. ISO, Sarbanes-Oxley)

i. Software requirements elicitation

j. Benchmarking

k. Other (please specify) _____________________



A9.    Which of the following best describes the organizational level of your modeling at this time? (Circle one)

a. Departmental level processes

b. Division level processes

c. Enterprise wide processes

















SECTION B: Use of Levels of Abstraction in Business Process Modeling



B1.    When modeling business processes, do you need to represent the business processes at the strategic, tactical and operational levels of abstraction? (Circle one)

a. Yes

b. No  [SKIP TO B3.]



B2.    In your experience, which are the most important benefits for modeling business processes at different levels of abstraction? (Circle as many as necessary)



a. To provide various levels of detail according to the various types of needs 

b. To be able to represent a general view of the business processes, in addition to a detailed view of each of the processes.

c. To be able to represent in a structured and consistent way the decomposition of the business processes

d. To represent the business processes according to the organizational pyramid

e. To ease the sharing of the business process between different groups of stakeholders

f. Other (please specify) _____________________



B3.    How do you represent different levels of abstraction in BPMN? (Circle as many as necessary)

a. I don’t use BPMN  [SKIP TO B7.]

b. Combining pools and lanes

c. Nesting pools and lanes

d. Using collapsed and expanded subprocesses

e. Modeling several versions of the same business process on several pages

f. Other (please specify) _____________________



B4.    Do the approaches offered by BPMN to represent different levels of abstraction cover your modeling needs? (Circle one)

a. Yes, completely  [SKIP TO B7.]

b. Yes, partially

c. No

d. Unsure or undecided  [SKIP TO B7.]



B5.    If BPMN does not allow you to represent different levels of abstraction according to your modeling needs, then do you perceive this to be a problem? (Circle one)

a. Yes

b. No  [SKIP TO B7.]



B6.    How critical do you perceive this problem to be? (Circle one)

a. Minor problem			b.     Major problem

B7.    In your experience, at the strategic level of the organization, do you need to represent a general view of the business processes in a diagram similar to the one depicted in Exhibit 1 (See additional sheet)? (Circle one)

a. Yes

b. No  [SKIP TO B9.]



B8.    In your experience, at the strategic level of the organization, do you need to represent the business processes in a type of diagram similar to the one depicted in Exhibit 2 (See additional sheet)? (Circle one)

a. Yes

b. No  [SKIP TO B11.]

	

B9.    At the strategic level of the organization, in your experience, do you need to represent each business process in a diagram type similar to the one depicted in Exhibit 3 (See additional sheet)? (Circle one)

a. Yes

b. No  [SKIP TO B13.]



A10.    Based on your experience, indicate which are the three types of users to whom you find more useful to communicate business processes using each of the types of diagrams depicted in Exhibits 1 to 3. Please, for each type of diagram, rank your choices of types of users in order of their importance, starting with ‘1’ for the user who benefits the most from a type of diagram.

Rank your THREE options (1 through 3)

		

		Exhibit 1

		Exhibit 2

		Exhibit 3



		Customers

		

		

		



		Providers

		

		

		



		Non-IT employees

		

		

		



		New employees

		

		

		



		Managers

		

		

		



		IT employees

		

		

		



		IT consultants

		

		

		



		Business analysts

		

		

		



		Other (please specify) ___________________

		

		

		





B10.    In your experience, from the types of diagrams depicted in Exhibits 1 to 3, which is the most, second, and third most useful type of diagram when modeling business processes at the strategic level for an enterprise wide project? (Put appropriate letter in each box)



		MOST

		a. Exhibit 1



		SECOND

		b. Exhibit 2



		THIRD 

		c. Exhibit 3







B11.    If the modeling notation used in your organization does not allow you to represent diagrams similar to those depicted in Exhibits 1 to 3, then do you perceive this to be a problem? (Circle one)

a. Yes

b. No  [SKIP TO B16.]



B12.    How critical do you perceive this problem to be? (Circle one)

a. Minor problem

b. Major problem



B13.    Exhibits 4 and 5 (see additional sheets), depict the same business process but represented with two different modeling notations. In your experience, which of the two modeling notations should be the most appropriate to communicate business processes to the following types of users in your organization? (Circle one option for each type of user by using the legends provided below)

		E4: 

		Notation used in Exhibit 4



		E5: 

		Notation used in Exhibit 5



		AN: 

		Any of the two notations



		U: 

		Unsure or undecided



		

		





		a. Customer

		E4

		E5

		AN

		U



		b. Providers

		E4

		E5

		AN

		U



		c. Non-IT employee

		E4

		E5

		AN

		U



		d. New employee

		E4

		E5

		AN

		U



		e. Manager

		E4

		E5

		AN

		U



		f. Administrative employee

		E4

		E5

		AN

		U



		g. IT-oriented employee

		E4

		E5

		AN

		U



		h. IT consultant

		E4

		E5

		AN

		U



		i. Business consultant

		E4

		E5

		AN

		U



		j. Business analyst

		E4

		E5

		AN

		U



		k. Project manager

		E4

		E5

		AN

		U



		l. Quality assurance manager

		E4

		E5

		AN

		U









SECTION C: Representation of Requirements Concepts in Business Process Models



C1.    Listed below are some relevant concepts for software requirements elicitation. In your experience, how important is to be able to represent each of these concepts in a business process model using a modeling symbol that has been specially designed for that purpose (i.e. a different symbol for each concept)? (Choose one option for each concept)

		

		Find essential to have a special symbol for representing it in a business process model

		Use it in a business process model but do not find essential to have a special symbol

		Understand its purpose but do not use it in a business process model

		Aware of it but do not understand its purpose

		Not aware of this concept



		Persons and Things



		Roles (i.e. internal users)

		

		

		

		

		



		External stakeholders

		

		

		

		

		



		Business units (i.e. departments)

		

		

		

		

		



		Devices

		

		

		

		

		



		Objects

		

		

		

		

		



		Software interfaces

		

		

		

		

		



		Software components

		

		

		

		

		



		Relationships and Dependencies



		Interactions between roles

		

		

		

		

		



		Interactions between roles and external stakeholders

		

		

		

		

		



		Interactions between software components

		

		

		

		

		



		Interactions between roles and software components

		

		

		

		

		



		Interactions between external stakeholders and

		

		

		

		

		



		Interactions between business units 

		

		

		

		

		



		Interactions between objects

		

		

		

		

		







		

		Find essential to have a special symbol for representing it in a business process model

		Use it in a business process model but do not find essential to have a special symbol

		Understand its purpose but do not use it in a business process model

		Aware of it but do not understand its purpose

		Not aware of this concept



		Actions



Note: a process might be decomposed into subprocesses; a subprocess might be further decomposed into activities, and an activity might be decomposed into tasks.





		Tasks

		

		

		

		

		



		Activities

		

		

		

		

		



		Subprocesses

		

		

		

		

		



		Processes

		

		

		

		

		







C2.    When modeling business processes do you find necessary to represent “goals” and “objectives”? 

a. Yes

b. No  [End of the questionnaire, thanks for your time.]



C3.    How do you represent “goals” and “objectives” with the business process modeling notation of your preference? (Circle as many as necessary)

a. I use symbols provided by the notation of my preference (please indicate what notation and what symbols) ______________________________

b. I cannot directly represent “goals” and “objectives” with the notation of my preference.

c. I use text annotations

d. I add comments

e. I use a symbol of the notation of my preference and change its meaning

f. I extend the notation of my preference creating a new symbol

g. Other (please specify) _____________________



C4.    If the business process modeling notation of your preference does not allow you to directly represent “goals” and “objectives”, then do you perceive this to be a problem? (Circle one)

a. Yes

b. No  [End of the questionnaire, thanks for your time.]



C5.    How critical do you perceive this problem to be? (Circle one)

a. Minor problem			b.     Major problem



Thanks for your time!!!

Exhibit 1

NOTE:  The business processes represented in the diagram, as well as the way to classify (i.e. structure) them, might vary. The purpose of this exhibit is to show you the type of information and the level of detail that this type of diagram aims at representing.



 

Exhibit 2

NOTE:  The business processes represented in the diagram, as well as the way to classify them, and the relationships between them might vary. The purpose of this exhibit is to show you the type of information and the level of detail that this type of diagram aims at representing.







Exhibit 3

NOTE:  The business processes represented in the diagram, as well as the way to classify them, and the relationships between them might vary. The purpose of this exhibit is to show you the type of information and the level of detail that this type of diagram aims at representing.







Exhibit 4







NOTE: Based on ordering and delivering example from OMG, BPMN 2.0 by Example, Version 1.0 (non normative), June 2010, Object Management Group (OMG), Retrieved from http://www.omg.org/cgi-bin/doc?dtc/10-06-02  





















Exhibit 5









NOTE: Adaptation of the ordering and delivering example from OMG, BPMN 2.0 by Example, Version 1.0 (non normative), June 2010, Object Management Group (OMG), Retrieved from http://www.omg.org/cgi-bin/doc?dtc/10-06-02 
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Data Analysis Matrix





		 

		Levels of Severity



		

		I

		II

		III

		IV

		V



		Proposition 1 

		 

		 

		 

		 

		 



		Reduced experience

		%

		%

		%

		%

		%



		Medium experience

		%

		%

		%

		%

		%



		High experience

		%

		%

		%

		%

		%
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		Reduced experience

		%

		%

		%

		%

		%



		Medium experience

		%

		%

		%

		%

		%



		High experience

		%

		%

		%

		%

		%
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		Reduced experience

		%

		%

		%

		%

		%



		Medium experience

		%

		%

		%

		%
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		High experience
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[bookmark: _Toc172528906][bookmark: _Toc177284785]
Résumé de la recherche



Business process modeling is frequently used for representing organization’s requirements. The success of a software development project is dependent on the quality of the software requirements specifications. To ensure a high-quality business process model,  it requires: 1) to be generated taking into consideration the needs and constraints expressed by the various stakeholders involved; 2) to represent in a consistent way those needs and constraints; 3) to easily communicate the requirements modeled to the various groups of stakeholders; and 4) to be rigorous enough to be used as a direct source of information by the software development team.



Unfortunately, despite multiple efforts t by academia and industry, a gap between management and IT still exists when modeling business processes. Our previous research work has proposed a novel modeling approach that aims at reducing that gap. Our research plan provides for an iterative improvement and validation of the approach proposed.



This survey aims at  gathering the experience and opinions from a group of practitioners who are considered experts in business process modeling and requirements elicitation with the objective of obtaining rich information that will contribute to the development of a modeling approach that reduces the gap between management and IT.



[bookmark: _Toc272931599]Source de financement du projet



		[bookmark: CaseACocher1]|_| CRSNG

		|_| FQRNT

		|_| IRSC

		|_| IRSST





[bookmark: CaseACocher2]|_| Autre

[bookmark: Texte4]Précisez :None



Veuillez préciser le titre (exact) de la demande de subvention :

     



Si vous n’êtes pas le responsable de cette subvention, veuillez l’identifier :

     



De quelle institution provient-il?

     



Si votre demande est liée à une subvention, vous devez obligatoirement en fournir l’UBR

     



Veuillez noter qu’il est de la responsabilité du chercheur de s’assurer que le Service des finances obtienne une copie du certificat d’éthique.



[bookmark: _Toc272931600]Projet relié

Votre projet est en lien avec un autre certificat d’éthique délivré précédemment?	|_|

Si oui, veuillez compléter les informations suivantes :



Nom du responsable du projet :      

Date d’obtention du certificat :      



Pouvez-vous résumer le lien entre les deux projets :

     



[bookmark: _Toc272931601]Projet multicentrique

[bookmark: CaseACocher3]Votre projet est réalisé conjointement avec une autre institution?	|_|

Un certificat d’éthique a été délivré pour le présent projet		|_|



Si oui, veuillez indiquer le nom de (ou des) l’institution(s)



     



     



     



     





[bookmark: _Toc172528907][bookmark: _Toc177284786][bookmark: _Toc272931602]Sujets pressentis de l’étude 

(Quels sont les sujets pressentis de l’étude ?  Quelle est la population cible?) 

		[bookmark: CaseACocher4]|_|  Sujets majeurs aptes 

		



		[bookmark: CaseACocher5]|_|  Sujets majeurs inaptes*

		



		[bookmark: CaseACocher6]|_|  Sujets mineurs*

		





* Veuillez noter que dans le cas de sujets majeurs inaptes ou de sujets mineurs, votre projet devra être évalué par un CÉR désigné par le MSSS. Vous devez fournir le certificat d’éthique de ce CÉR au CÉR de l’ÉTS pour qu’il procède à l’évaluation de votre projet



[bookmark: Texte6]Autre information pertinente (qui sont-ils ?) : The profile of the survey respondents is: professionals (e.g. business analysts, software engineers, information scientists, related professions) with experience or knowledge in business process modeling and requirements elicitation. It is also possible to accept graduate students with experience in the industry as respondents.



A total of at least 20 respondents is expected. 



[bookmark: _Toc172528908][bookmark: _Toc177284787][bookmark: _Toc272931603]Méthode de recrutement des sujets

(Décrivez la méthode de recrutement des sujets et fournir les documents qui serviront à ce recrutement)



The respondents will be recruited : 1) from the participants to the 2nd International Symposium in Software Engineering Management (ISSEM'2011) to be held in the ÉTS during the month of July; 2) by posters or flyers; and 3) by invitation letters sent to known associations of related professionals in Montréal.  A total of at least 20 respondents are expected.



The participants of the ISSEM'2011 that fulfill our respondent's profile will be personally invited, and an invitation letter will be given to them if necessary. The posters or flyers will be distributed in the ÉTS and other universities in Montréal. The Montréal Chapter of the International  Institute of  Business Analysts (http://montreal.theiiba.org/) will be contacted to send invitations to all its members; the same will be done with the Montréal Business Analysts group in Linkedln.



Due to the high profile of the expected respondents, a motivational social activity has been considered at the end of the survey. This activity will be highlited in the invitation letter and in the poster/flyer.



Appendix A contains the DRAFT of the invitation letter that is going to be sent , and  Appendix B contains a DRAFT of the poster/flyer that will be distributed.





[bookmark: _Toc172528909][bookmark: _Toc177284788][bookmark: _Toc272931604]Description du protocole 

(Décrivez les activités auxquelles seront soumis les sujets.  Indiquez la fréquence et la durée de l’expérimentation avec les sujets. Précisez la nature de votre projet (si relié à un projet déjà existant))



The specific objective of this research is to identify the specific business process modeling notation constructs required to represent in a consistent way the needs and constraints of different groups of stakeholders. 

 

Based on the results of our previous research work (see Appendix C), a set of nine propositions have been formulated (see Appendix D). To test these propositions a survey conducted with a group of experts is proposed. All the respondents will attend a workshop session to be organized for this purpose at ÉTS during the month of August 2011. Therefore, the instrument for the survey will be a paper questionnaire (see a DRAFT of the questionnaire in Appendix E). The questionnaire to be used for the survey is based on the propositions formulated. For most of the propositions a set of questions are asked in order to determine the level of severity of each proposition. In addition, there is a set of questions aiming at knowing the demographics of the respondents. The questionnaire will be pre-tested by professional volunteers (e.g. software engineers, information systems, business analysts). The target population are all the practitioners who have experience in business process modeling and requirements elicitation. A purposive sampling is used because: 1) the target population is difficult to be quantified; and 2) the target audience have a high profile (i.e. very specialized) and therefore the sample is dependent on the audience williness to participate in the survey. Similar research works have been based on samples ranging between 4 and 21 participants. The sample for this survey is of at least 20 practitioners.  To motivate the participation ot the target audience a social activity has been planned at the end of the workshop. The data collected from the questionnaires will be tabulated and processed in MS Excel. For the data analysis a matrix showing the relationships between the propostions, levels of severity and levels of experience of the participants will be used (see Appendix F).



During the workshop to be conducted with the sample respondents, the following activities will be executed:

1) Presentation of the workshop and the research..................10 minutes

2) Instructions.............................................................................5 minutes

3) Survey………………………………………………………………………………….35minutes

4) Motivational social activity………………………………………………… 50minutes 



[bookmark: _Toc172528910][bookmark: _Toc177284789][bookmark: _Toc272931605]Risques encourus par les sujets 

(Décrivez la nature des risques et leur probabilité d’occurrence)



According to our understanding there are no risks to the people involved in this research project.



[bookmark: _Toc172528911][bookmark: _Toc177284790][bookmark: _Toc272931606]Avantages et bienfaits potentiels de la recherche



Industry.- the findings of the research can be used by the industry to develop new or to improve current business process modeling notations to better support the representation of those concepts that are relevant for software requirements elicitation. In addition, the business process modeling notations can incorporate the abstraction levels that are part of our modeling approach.



Practitioners.- the findings of the research can be used by practitioners (e.g. software engineers, business analysts) to assess current business process modeling notations to select the notation that better fits their purpose of modeling and their expected types of stakeholders.



Academia.- the results of the survey provides valuable information for further research work aiming to: 1) close the gap between management and IT when modeling business processes; and 2) assesing current business process modeling notations and proposing new ways to improve them.



Users.- the implementation of the findings should ease the participation of all stakeholders in a business process modeling initiative, independently of the backgroup of the various stakeholders groups.  



[bookmark: _Toc172528912][bookmark: _Toc177284791][bookmark: _Toc272931607]Compensation financière 

(Indiquez si les sujets recevront une compensation financière)



The project does not include a financial compensation for the participants. Only a social activity to motivate the participation of the target audience has been considered.



[bookmark: _Toc172528913][bookmark: _Toc177284792][bookmark: _Toc272931608]Confidentialité 

(Indiquez les mesures prises par le chercheur pour assurer la confidentialité des sujets : encodage, conservation des données, etc.)



The questionnaire does not ask any identifying information about the respondents or their organizations. All target respondents will be free to choose whether to answer the questionnaire or not. 



There will be no way to associate the respondents to the questionnaires because no identifying information will be required.







[bookmark: _Toc172528914][bookmark: _Toc177284793][bookmark: _Toc272931609]Expérimentation sur plus d’une année

(Si l’expérimentation auprès des sujets se réalise sur plus d’une année, indiquez les mécanismes de suivi proposés afin d’informer le Comité d’éthique de la recherche de la progression des travaux.)



Not applicable      
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