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Abstract. The assumption done in this paper is that changing processes requi
specific methods for their design. The decision of adoptingethad for
modeling flexible processes depends on many criterions and isLati
Accordingly, we propose a framework with a list of cittes. The user can use

it as a decision support framework for the choice of a niglehethod. We
used two enterprise modeling approaches to illustrate the pafrasnework.

[. Introduction

The flexibility of business processes passes by the efagpnanaging and/or
modeling them. Indeed the monitoring of those businessepses can be facilitated
by the use of adequate modeling techniques. The bestnaayofir point of view, is
to ensure the modeling of business processes from oegemial objectives they
allow to reach, to the software components includethénsupporting systems in a
complete way (being top-down, bottom-up or mixed). This wéythinking is
partially adopted by software publishers providing panoplytanis to model
enterprises in a global and coherent way. It also uiedelAl solutions that aim to
integrate enterprise applications in order to avoid distoity in business processes
those applications support.

Today, many enterprises tend to adopt “knowledge managentgp¢ of
organizational targets and constitute business procashmeses to use them as a
support of their reflection. It seems obvious that saima@nges can be anticipated
making simulations on enterprise models stored in thesieéss process warehouses.
In order to achieve that, it is also imperative tmage appropriate enterprise
modeling techniques and to be sure that those techniquesusers’ needs. Several
modeling techniques exist and the choice of the one(gsp kable to support the
required flexibility is not easy. On the other hand, dmenarking should not be



restricted only to IT products but extended to other erntarpnodeling approaches.
In this paper, we propose a framework that permits twatemethods’ capacities to
facilitate the design of changing business processehawechosen two approaches,
EKD-CMM and ARIS, and used them to illustrate the propésedework.

Il. Suggested framework

Process flexibility can be perceived differently. Theaming it takes determines
(settle) the way to handle the flexibility topic. Framr part, processes flexibility is
the fast reactivity to internal and external changes affects the enterprise and the
easiness to modify business processes schemes ant up fee new enterprise
activity. This flexibility is reflected by the abiithat the information system (IS) has
to take into account enterprise activity changes. pkiseption (vision) of process
flexibility arises the need to get a structuring framéworexplore the characteristics
(behavior) of a method to cope with this issue.

In the information systems literature, a design metisogenerally viewed as a
couple of a way of working (process model) and a way afetirng (product model)
[2], [3]. This definition of a method was also appliettsiness process design and
development methods [8]. The product is a set of diagrarssh@mes describing the
new system to be constructed and the organization ichvihwill operate [10], [11],
[12]. The process keeps track of how the product has bestrected. A process and
its related product are specific to an application, to maio or to the whole
enterprise. The Product Model defines the set of concéipesr properties and
relationships that are needed to express the outcorhe pfdcess. A Process Model
is a description of processes at the type level. Indsfihow to use the concepts
defined within a Product Model and may serve two distcposes: descriptive or
prescriptive [4], [5]. A descriptive Process Model aimseaording and providing a
trace of what happens during the development process [Blegcriptive Process
Model is used to describe "how things must/should/could be"ddPrescriptive
Process Models are often referred to as ways-of-wgrkih

In this paper, the framework proposed is the one depictéjime 1. It is inspired
from the Seligman’s framework for the description offormation system
development methods presented in [7]. As shown in Figure Hysiness process
design and development method is described according to faredt aspects. Each
of them is described using various criterions with exgliana on their contributions
for flexible business process management. The four aspkitie framework are:

» The way of thinking verbalizes the assumptions and viewpof the method on
the kinds of problem domains, solutions and modelers.

» The way of working structures the way in which busingssess models are
designed. It defines the possible tasks to be performeadraof the design and
development process. It provides heuristics on how thasks should be
performed.
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» The way of modeling provides information on the modeldogcepts, on their
properties and on their relationships. It giveferanalism and notation to express
business process models.

» The way of supporting refers to the tools that supportidsign and development
of business process models and offers a repositorgre ahd to exploit them. To
be efficient, a business process design and developmetitodnéas to be
supported by a tool because the results are exploited dalilyave to be produced
rapidly.

Way of thinking

Way of modeling Way of working

Way of supporting

Fig. 1. Various aspects of a business process design and developrtieod me

II. 1. Way of thinking

* Completeness:it describes the various views covered by a methodioOsly,
any modeling formalism has its own modeling views. Theimber can determine
the possible adoption of the method for a projebere are three main viewshe
objective (purpose) view is related to goals and stragetfiat the enterprise
implements in its business processes. The dynamic igexelated to events,
activities and business processes describing the wafuraftioning of the
enterprise. Finally the static view concerns the dafatputs and inputs



produced/handled during the execution of business processesnotiéling
formalisms don’t necessarily offer concepts to desctiite three views. Although
to model flexible processes, a method must provide thesaagy tool kit to model
all the enterprise facets that are impacted by pratessges. If it is not the case,
the information modeled contains gaps and there iskeofismitting important
details in this design step. It means also that thera risk of misalignment
between new processes and the organization, staffi¢8 those processes will be
deployed.

Targeted users Usually a method is intended for a specific kind of usdeers’
typology is a deterministic factor for multiple paramsteuch as formalism,
development process, etc. As far as business procegs desconcerned, the
method must be intended at the same time for IT engireead business actors.
Processes flexibility is ensured when the enterprise apdapidly its processes
and the IS supporting them. Indeed the processes flexipivgs arise to the
IS/processes alignment topic. Actually to handle thidblpro, the business staff
and the IT staff should work together to design the new afavorking of the
enterprise. The method should address the two kinds of affermg then the
autonomy to each team to design the diagrams concetnaitty ithe possibility to
communicate and/or validate its results with other seam

. 2. Way of working

Arbitrariness/freedom: processes flexibility is synonymous to fast reattiaind
the easiness to model changes in processes diagrame aatling up the new
enterprise’s activity. The purpose of this characteristto not make diagrams too
time consuming or requiring a large team. In this conteethod’s arbitrariness
contributes in decreasing time and staff number. I é&ch design method offers
a certain number of steps and a sequence of them. Theed&greedom offered
to the designer concerning the execution of these stes\(from one method to
another) A high arbitrariness means possible parallelism of dteps so time
decreasingThis means also the possibility to use some of thpgserl modeling
formalisms and to omit some others, according to theatton which is
synonymous to time reduction and/or staff number re&micThis shows how the
random side could be advantageous for a fast reactigtyever, an excess in the
arbitrariness slows down the results or leads totaioeanarchylt is essential to
find the equilibrium between freedom and framing

Guidance: in the application of a method, the ideal is to havwivides to be
performed and guidelines relative to each situatiothe literature, various design
methods offer only explanations related to the underlyindeling formalisms and
the diagrams they allow to construetowever guidance concerning the steps to
follow is seldom provided by them and it is deplorablefdet, to easily design
flexible business processes the enterprise needs guidsfiresic to the context
that it undergoesin this case, guidance can be characterized by oriemsat
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relative to the changes (internal, external...) thatrarelved. Guidelines can refer
also to the methodology that each kind of designer (bssiataff, IT staff ...)
should adopt. Guidelines should offer clear choices tdésgner according to the
modeling situations and his aim$he purpose of guidance is to optimize the
designer time-split. Providing guidelines, increases desgneoductivity by
giving him strategies to follow for each situation omolgem he faces. It's
supposed to be a way to store situations of change aneath® handling them.

. 3. Way of modeling

Notation: it is the mean of expressing concepts via the formatisosen. Notation
can be formal, semi formal or informal. This criter is an important mean to
ensure flexibility. First, it is the guaranty of homogiw of diagrams such as all
concepts and all ways of connecting them are well kn@econdly, it may allow
the designer to express all needed concepts without dijfidtith design method
does not offer those two conditions, flexibility seetifficult to ensure.

Simplicity: this element appears in this list because we belfeteit is a way to

reach flexibility. Simple business process models argieeato design, to
understand and to update. Thus simplicity can be charaleby a moderate
number of modeling formalisms. It can be characteresd by very significant
symbols that have high expressiveness making models neniagk will be then

easy to introduce changes, to remove chunks, to detaxinsistencies,

accelerating then new processes’ design. Obviouslypriheiple of simplicity is

often in opposition with the principle of richness, #® balance must be
attempted.

Richness:a Product Model includes the set of concepts intendecbtesent the
enterprise knowledge. The richness of the formalissitiethe number and the
power of expression of the underlying concepts. A repratient language is
considered as rich if it also offers possibilitiesegfension as it is the case of the
stereotypes in UML. Despite the improvement in modelteghniques by
representing several new concepts, some notionsitreostrepresented. For this
reason, it seems better to use an open formalismstoe flexibility. Thus richness
is an asset because it allows representing accuratétypeise knowledge. A
judicious level of richness is required to representyeabkiénging processes. This
level must permit the integration of specific enter@ismncepts and especially
those related to its environment by adding them if #ieynot available in the
product meta-model. Finally as said previously, richnesstnie controlled
because too many concepts are a brake on straighttbreaanprehension of
diagrams by all enterprise concerned staff.

Granularity: it represents the level of decomposition of the desigmésion. All
views of the enterprise are concerned by this principle granularity can be
considered via the number of necessary diagrams tetraftomplete vision of the



business It can also be reflected by the levels of descriptdbran enterprise
diagram.For instance, an abstract diagram can be progressigtjled in more
operational ones according to the modeling neéelargue that granularity affects
process flexibility because it can facilitate or conmpises the reader’s
comprehension. In fact, abstract diagrams (the fngtl) are the means to get a
rapid and general idea of the enterprise’s functioning. détailed ones must
permit the reflection of all the crucial details oéthanterprise’s ways of working
and help managers take decisions and introduce desirestaresiimg changes.
The granularity must be controlled because a large usaggromposition is not
always an ally of flexibility Thus the designer must make the enterprise diagrams
readable dice the first level, to facilitate the coeffansion of the readers and their
decision-making.

Il. 4. Way of supporting

» Tool support: In our opinion, a method is more powerful when it toaé $upport.
The level of tool support may vary from generic drawimgl anodeling tools
(diagram editors) to integrated tool suites that even ghiel@evelopers through
design and development processes. In the case of buimelsity, designers
need processes warehouses to ameliorate continuouslgidhieties. Without tool
supporting, those changes are difficult to introduce bedhegeare time and staff
consuming which is in contradiction with the definitioited above. Tools also
permit simulations and staff initiation which are esgi&d to increase enterprise
reactivity to change by implying its organization andlehstaff.

» Connectivity: activities of business processes are supported by seftwa
components developed as parts of the enterprise infamatystem. Those
software components should match the requirements ofbtistness process
models EAI technologies tend to ensure communication betwhemtin tight
(smooth) wayThe aim is to keep the transversal integration frieendesign until
the implementation. To ensure that a method should offthanisms to rock
from business process modeling to IS development. Thusdassprocesses will
be translated accurately and at the same time can eergfficient reverse
engineering permitting then connection with softwareiappbns such as EAIl and
ERP.

[1l. Hlustration

The list of criterions listed above was applied on tiuasiness modeling
approaches: EKD-CMM [1], [9] and ARIS [11]. The followinigtishows how each
approach tackles with business process change. This tmamnarizes this
evaluation and reflects advantages and inconvenienaesghrs can meet.
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Criterions/Methods EKD-CMM ARIS

Completeness Dynamic+static+intentional Dynamic+static+objectives

Targeted users Business staff, IT staff Business staff, IT staff

Arbitrariness Moderate Moderate

Guidance Supported by MAP No

Notation Semi formal Semi formal

Simplicity High level Moderate (many concepts and

connectors difficult to use)

Richness Moderate degree of richness{igh degree of richness, addipg
adding new concepts is nabtew concepts is not possible
possible

Granularity Different levels of abstraction]  Different levels of abstion

Tool No Aris HOBE

Connectivity No SAP R/3, #EAI

After reading those values, we notice that the gap leetilee two frameworks is
due firstly to the lack of EKD-CMM to provide a tool supp@nd to ensure
connectivity with other kinds of applications. The setdlifference is materialized
by the guidance offered by EKD-CMM and that is missingARIS. Finally, we
observe that the richness of formalism offered byAR caught up on formalism
simplicity provided by EKD-CMM. This permits us to recommd EKD-CMM when
users are not familiar with rich modeling paradigms andnadntool is not required to
share out business process models. On the other han§,ig\Better for modeling
flexible business processes when business staff knoWslogee connectors and
when tool support is needed to store the produced businessprmodels.

VI. Conclusion

By making a clear distinction between the different etspef a method, we were
able to find criterions for evaluating its capacitycamtribute in business process
flexibility. As suggested earlier, method evaluation ipénative before its selection
for designing enterprise solutions. Benchmarking must bendrt to design and
development methods to help the enterprise in creatinghaintaining flexible
business processes. To attempt this target, users meedrato position methods in
the existing context and also to structure their problem.

The framework proposed in this paper permits that by decsimgpa method in
two layers. In the first layer, a method is dissedtefbur aspects: way of thinking,
way of modelling, way of working and way of supporting. Tlaiger is supposed to
give a structure in order to position the method. Secoredlgh aspect is detailed
using several criterions in order to reflect situationgjuestions to which users are



exposed in business process management projects. Thusffewea cstructured
evaluation framework to study, in a detailed way, modglitapacities of business
processes design and development methods. This was tiasinaEKD-CMM and
ARIS to evaluate their adequacy to design flexible busim@sEesses. This
framework is dedicated to be a decision support for thehmearking of design and
development methods. An extension can be consideredsbyiatsng metrics to the
criterions that can be exploited in simulations.
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