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The paper explores and analyses approaches anmrapiabout best practices
and recommendations in business process modelhinthe process modelling lit-
erature, also as a part of any business modeltitigitg methodologies, there are no
explicit texts about best practices. Additionablysiness process modelling is a part
of different (approximately 30) business and emnisepmodelling architectures, ref-
erences and frameworks. The paper addresses thwifg questions: What is the
best way to undertake business process modellingg YWocedures and core activi-
ties are essential during stages of modelling? Véhatthe most important rules,
practices and standards to guide the businessgmooedelling community?
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1. Introduction

The investigation for any improvement is not newithrer is the one for best
practices. According to Nattermann [19], best-pcast research also can be one of
the most effective tools for organizational impnmants. More than a century ago,
within theory of organizational management (e.g.Hogderick Taylor) some em-
pirical bases for best practices in organizatioesavalready presented. Thus began
the real search for best practices as means fanational improvement. Busi-
ness process management (BPM) modelling is apjpiggractice, but failures,
pitfalls, and quality of models as a result of basictice guidelines, have not been



considered very often. It seems that, a problestilisthe low level of modelling
competence and a lack of commonly accepted stasidard

The aim of this paper is to recognize and evalsatee selected aspects of
BPM modelling best practice recommendations. E¥emuch has already been
published on the BPM modelling in different approes and contexts (e.g. macro-
VS. microscopic view, architectures/frameworksfrefiees, BPM standards), some-
times making sense of all of the guidelines isiclift (especially for novices in the
field). Unfortunately there is rather little conses about best modelling practice,
no commonly held set of rules and standards toegthid BPM modelling commu-
nity (see e.g. [1, 12, 13, 15, 20, 23, 27]), anthesthing can be done about it.
The paper addresses the following questions: Wh#té best way to undertake
business process modelling? What specific coreiae are essential for model-
ling activity through different stages of the mduhg) in BPM cycle? And what are
the most important practices during the differeagses of the modelling activities?
Possibly, following the advice contained in the th®sactice state-
ments/recommendations, and following rules relategrocess model building —
it potentially can improve the practice of BPM mthideg.

The paper starts with a synthetic review of theersitve bibliography availa-
ble on modelling best-practice and guidance foromafor business model design
and implementation. Then, a short review of the Bfabtelling literature on best
practices in the field is presented, concluding thast of the development of best
practices is described, reasonably enough in tegdbkts and training documenta-
tions, but still difficult to follow and to accet practice. The study discovered a
large number of statements about what expertst{fioaers and academicians) see
as best practices in the BPM field during stagemadelling activity.

2. Background

Practices classified as “best” and recognized lavaat for action have rule-
like attributes capable of important and influemgcaction. Rules, by being inter-
preted and implemented, motivate and delimit actiédetion, in turn, influences
the creation of results that, through adaptationmnfgoal setting. Formalization
and operationalization of goals effectively detereninew rules and changes in
existing rules, resulting in an evolutionary cyolerule development and change.
Bardach [2] defines the goal of best-practicesaeteas related to widening the
range of solutions to organizational problems, ying that implementing best
practices can become the solution to real probl&@rsrman and Boyd [22] cate-
gorize best-practices research as a version of#itbod of inductive practice-to-
principles research and define it dse’ selective observation of a set of exemplars
across different contexts in order to derive moeaggalizable principles and theo-
ries’ (p. 69). Best-practices research should be préignaactice-driven, innova-
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tive and promoting business, positive and presedptommercial and user friend-
ly. Following examples of other best-practices aesle in organizations (e.g. Bo-
gan and English [4]), researchers also have lirtkedconcepts of best practices
and benchmarking to evolutionary processes of baginizations. Sources for
identifying best practices include literature rewse industry trends, best-practice
centers, Internet and networking resources, bendtingaactivities and site visits,
cooperative agreements, and the advices of exegs[11, 17]). Identifying and
clarifying best practices can be challenging, dreiplementation of those prac-
tices can be overwhelming, individuals and orgaions face in identifying and
implementing best practices. Pfeffer and Suttorj [@&ntified barriers to imple-
menting best practices in productivity improvemémtjuding the powerful know-
ing - doing gap. An example of an attempt to ex@lbest practices in a field of
knowledge is presented by Bourgetal in [6] on exploration of fundamental
principles of software engineering with a searahcfare concepts in this field as a
journey geared toward improving the practice. Imsdatest research studies, a
quality of BPM models is also undertaken, as a aomept of methodological best
practice application (e.g. [18]).

Existing approaches towards selection of bettéud#s to increase quality of
BPM models might be of benefit, but frameworks IB&QUALand theGuidelines
of Modelling are too abstract to be applicable for beginners ron-experts in
practice, and collections of pragmatic issues aesgnted without a research foun-
dation. Beckeet al [3] presented a framework (GoM) to structure fextior the
evaluation of process models. Also Mendlieigal [16] presented a study of re-
search on relationships between model structureeam probability with a syn-
thesis as a set of seven process modelling guede(ifPMG). These guidelines are
built on strong empirical insights, and are forntedato be rational to practitioners.
Even though some theoretical frameworks are aailabthe area of BPM model-
ling, these usually require a level of competeru distinguishing the major qual-
ity attributes remains too abstract to be direapplicable by non-experts. In other
words, such guidelines are hardly related to tla aetions that process modelers
undertake in capturing e.g. the activities and ractio a process. The problem be-
hind the guidelines is that hardly any empiricasart is provided for them and, if
available, it is a memoir at best. From a resepmarispective, it can be noted that
much of the existing work into process modellinga#ées more formal side, and
does not focus on providing modelling support githe

A process (business process) is the combinatienset of activities within an
organization with a structure describing their tagiorder and dependence whose
objective is to produce a desired result. Procesdefting enables common under-
standing and analysis of a business process. Aegsomodel can provide a com-
prehensive understanding of a process. An organizaan be analyzed and inte-
grated through its processes. Therefore therenised and an importance of rele-
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vant modelling of organizational (business) proessdJsing the right model in-
volves taking into account the purpose of the aiglyand knowledge of the avail-
able architectures, frameworks, process modellieghodologies, techniques and
tools. The number of possible references on orgéiniz and BPM modelling and
BPM implementation is quite large, which does natilitate process oriented
management and professionals in their work (sed%.d, 8, 26]).

There are basically two intentions behind the ddsusiness models in enter-
prises today [24] - the business development (dgued visions and strategies,
designing/redesigning business and developingnmdtion systems), and ensuring
the quality of the business (maintaining/sharing kimowledge and ensuring the
acceptance of decisions). For the purpose of ssftde@sanagement each organiza-
tion develops and implements models, especiallynkas and/or business process
models. There are some differences between thesé&inds of models. The sub-
stantial difference is in a set of questions andrésts to be asked and represented
within a model. Also differences can be found ie&l of model data aggregation.
For example, business model is usually understodide following ways [9]:

e a business model shows what the organisation’s@mwient is and how the
organisation acts in relation to its environment,

« a key element of the business model is a desanifidhe organisation’s ar-
chitecture, and a usable business model reducededinuts aspects,

« usually a business model is developed for onlyehmarts of the organisa-
tion that make up the key business processes,

e a business model should include description oftyremic behaviour of the
elements in the architecture.

The main design decisions to be represented insméss model are [9]: value
adding business actors being involved, offeringsvbifch actors to which other
actors, elements of offerings, value-creating/agl@ictivities producing/consuming
these offerings, which value-creating or addingvéats are performed by which
actors. On the other hand a business process rygiehlly shows the following
design decisions: actors involved in the operatiopsrational activities which can
be distinguished, activities executed by which Gtmputs and outputs of activi-
ties, sequence of activities to be carried oufgpecific case, activities which can
be carried out for a specific case.

There are five modelling goals to facilitate hunogwderstanding, communica-
tion and developing a new management vision in ggemriented approach im-
plementation in an organization: supporting proéegsovement, supporting pro-
cess management, automating process guidance usordading execution (enact-
ment) support. These goals together with some iaddit goals to automate pro-
cess execution and to automate process managenmeetiteagoals of using BPM
systems. It forms a progression from problem dp8ori to solution design, and
then action would be impossible to achieve witheurocess model. This is be-
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cause an operational (enactable) model gives a Bitem a limited decision-
making ability, the ability to generate change esiisignals to other sub-systems,
or team “members,” and the ability to take accaafinéndogenous or exogenous
changes to itself, the business processes it mar@agine environment. Together
these abilities enable the BPM system to make aatiornhanges to business pro-
cesses within a scope limited to the cover of ésislon rules, the control privileg-
es of its change request signals and its abilitgtegnize patterns from its sensors.
In business process model seven elements areywbnkdd [14, p. 458]:

* internal or external customers of the businessga®c

« products (or services) created by the businesepsoc

* business process flow: operation view (number skdan a job, relative
size of tasks, nature of tasks, degree of custdioigabehavior view (pat-
terns of process and task flow, task consolidagcheduling of jobs, etc.),

* participants in the business process: organizatiarcture (roles, responsi-
bilities, users, groups, departments, etc.), anghrozation population
(individuals, agents having tasks assigned for @&t and relationships),

¢ information the business process uses or creates,

e technology the business process uses, and

» external environment other than the customers.

3. Approach method

Within this study a multi-method approach is ushdt included BPM text-
books and reports analysis, case studies, resulfgeb-based BPM community
discussions, some statistical analysis of the ct@tedata about popularity of BPM
modelling, design and enactment standards; andiliteted, face-to-face discus-
sions with some BPM modelling practitioners. Beeatisere are many ways in
which BPM modelers represent the widely practiathough informally imple-
mented, modelling heuristics they use, the fram&wmsed in this study was de-
termined on the basis of the existing literaturé an “suggestions from practice” —
experts opinions. As an approach, the paper usdslibwing research methods:

< informal speculations drawn from a selection of BiMdelling papers,
which address modelling results without presending validity analysis,

» sample of investigations with an exemplificatioeglrbusiness or not),

» literature review of prior research on modellinggiice (successes or fail-
ures) and prior surveys investigating process nesdelpinions,

» case studies for empirical inquiries that invegggacontemporary practice
within its real-business context.

Basic questions, hints and topics in the best m&askarch within BPM modelling
must particularly focus on specific and essent@kcactivities to be considered
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within modelling stages: process identification afefinition, BPM system and

process conceptualization, process model formulagoocess model testing and
evaluation (validation and verification), modellizttion, implementation, dissem-
ination, and integration within BPM system struetuaind design of learning, train-
ing and communication infrastructure and stratemié2PM modelling.

4. Practical recommendations and guidelinesin BPM modelling

In the BPM modelling literature, there are no esipliexts about best practic-
es. However, this literature brings together a nemdd implicit examples related
to the concept of best practices from differennbhes of modelling, starting with
the earliest works done in workflow mapping. Sgedtudies provide overview on
what practices are currently used, such as in BRNkhnounity attempts with
benchmarking in the field, or indicate where in bieliography we can find basic
modelling recommendations. Moreover, textbooks @ag28] by Scheer, [30] by
Van der Aaalstt al, [29] by Scheeet al, [10] by Jacka and Keller, [21] by Ould,
[31] by Weske, have selected views, and impliailflect, the practices their au-
thors consider “best”. These textbooks capture m&mpt all, of the best practices
in the field. The opinions analyzed here creategusmall sample of the methodo-
logical analyses and conclusions drawn by expeeigf@PM modelling practition-
ers over the past 25 years.

The criteria that can be identified within BPM mdbihg cycle practice (e.g.
model analysis, redesign, implementation, monitpdnd controlling), in order to
select the best practices and guidelines, arellasvio(e.g. [18, p.191]):

< transformations from one BPM modelling languagariother,

« strengths and weaknesses of specific languaged andls support,

« algorithms for the formal verification of proces®aels as target guide-

lines for practitioners,

* the integration of business processes with IT syster web services,

* business process model execution,

» business excellence, and business process redegigeengineering,

e cost optimization,

* business process reference models implementatan, a

e process mining.
The set of practices identified in this paper ieimded to be independent of the
type of system and processes to be modelled, tieused to develop the model,
the purpose of the model, and the type of praocgioThe results of the research
and the comments expressed by the experts sudgpgestas proposed by Bourdieu
[5] work, the development of a theory of practineBPM modelling seems to be
also possible to achieve. BPM modelling guidelipesvide sets of recommenda-
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tions on how to build a process model from scraetd how to improve models.
It is important to note that also there are différeays to describe the same pro-
cess behavior using different model versions (padtef flow) of this process.
Such guidelines as recommendations (Table 1) iijedésirable properties that
can be used as directions when changing a proceskelnto an enactment-

equivalent, but more understandable with bettelitgua

Tablel. Examples of practical guidelines for business @ssanodelling

Recommendation

Statements

Define measures an
indicators of proces

dThe process performance measures and indicators foillow RUMBA
5 principle (reasonable, understandable, measurbblgvable, achievable

performance forl and additionally these measures must be sensitiable, relevant, reliable
monitoring and dependent only on the factors to be measured.
Develop a model This guideline of model correctness is a recomminiao create con

with syntactic and
semantic correctness

sistency and completeness against its meta modélaso a postulate @
model structure and behavior in relevance to realdv(selection of rele
vant object system, modelling technique, and mihstracture).

=2

Manage the proces
modelling project

sThis guideline suggests an application of relevardject managemen
method (hard and fast rules for the modelling pdoice to follow).

Model

process and This guideline of relevance postulates selectioa oflevant object systen

N
J

system with releq{ getting the right people as process participaatsng a relevant modellin

vance technique, configuring an existing meta model adégjy, and developing
a relevant (minimal) model system.

Develop a model The guideline of economic efficiency is a cost/dgro@nstraint to all othe

with economic effi-
ciency

guidelines and creates the feasibility criteriothwiossibility to restrict the
correctness or the clarity of a model. It leadediy to an application o
reference frameworks and models.

f

Model process with
clarity and pay atten
tion to model aesthet
ics

- that the model must be understandable to the ugledevel of details cong

This guideline of clarity is based on pragmaticez$pof semiotic theory
applied to process modelling. As a subjective rebenmdation it postulate

)

concept (differentiation to communication purpasebe applied.

Model process with
comparability

This guideline of comparability postulates the éstemt use of all guider
lines within modelling in order to compare informoat from models (e.g
type of business, periods, standards, layout amtingaconventions), an
setting the hypothesis on how the process is siredtat different levels.

Model process as
part of systematic an
integrated design

a The guideline of design recommends well-definedti@hships between a
i business perspectives (views) in overall businegsitacture/framework ir

modelling (e.g. organization, data, function, pss;eutputs).

Implement a proces
model in integrated
external systems

5 This guideline postulates external BPMS integratbmodels, as depeng

ing on the support provided by selected systendd,itdegration may re-
quire considerable coding and extensive testingultion, field testing).

Model as structured
as possible

I A process model is structured if every split cotaematches a respectiy

join connector of the same type. Structured modatsbe seen as formul
with balanced brackets, i.e., every opening bratiest a correspondin
closing bracket of the same type. Unstructured risodee not only more

likely to include errors, but people also tend malerstand them less easily.
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Table 1 cont.

Examples of practical guidelines for business gssanodelling

Recommendation

Statements

Use one start and on
end event in proces
flow

eThe number of start and end events is positivehneoted with an increas
sin error probability. Most workflow engines requiaesingle start and en
node. Moreover, models satisfying this requirenagateasier to understar
and allow for all kinds or analysis.

Qa0

Minimize the routing

The higher the degree of an element in the processel, i.e. the numbe

=

paths per model of input and output arcs together, the harder @bees to understand th

element model. There is a strong correlation between thmbar of modelling
errors and the average/maximum degree of modelegitsm

Avoid OR routing| Process models that have only AND/XOR connectordesm® error-prone

elements Furthermore, there are some ambiguities in the sgosaof the OR-join
leading to pitfalls, paradoxes and implementaticobfgms.

Use verb-object A wide exploration of labeling styles that are usedctual process model

activity labels

discloses the existence of two popular styles anestacategory. Modele
consider the verb-object style, as significantlgsleambiguous and mo
useful than action-noun labels or labels that felieeither of these styles.

Decompose a mode
if it has more than 5(
elements

| This guideline relates to simplicity recommendatibat is motivated by &

positive correlation between size and errors. Fodets with more than 5
elements the error probability tends to be highant50%. Large model
should be split up into smaller models, and subsmments with a single
entry and a single exitan be replaced by one activity that points to
original sub-component as separate models.

Verify, check syntac-
tic, semantic and
pragmatic quality of
process model, an
certify it

This guideline means that content of the model khaomply with the
syntax as defined by the process modeling langiagese. Verification
addresses formal structural and behavioral praggedf a model that can &
d checked without knowing the real-world process.u@trral correctnes
relates to the types of element that are usedemtbdel and how they ar
connected while behavioral correctness checks patesequences of exe
cution as defined by the process model. Certificatiovestigates proces

oy

oY

o O

the

e

5

e
S

model usage by aspects of understandability, maadéity, and learning.

So

5. Results of BPM

urce own work on the basis of bibliography analysis

modelling practice analysis and discussions

A possible compendium of best practices cannotantsubstitute for text-
book reviews. However, it can become a natural dement to textbook-type
materials for the practitioner: a quick reference BPM modelling practice. Even
for novice practitioners, the compendium offersuidg that can direct them to
textbooks and other resources to increase theivledlye. According to the nearly
“classic” BPM modelling methodology (procedurespmgaches), basic stages of
business process modelling are: business procesgifidation and definition;
BPM system and process conceptualization; busipessess model formulation;
business process model testing and evaluationdatadn and verification); busi-
ness process model utilization, implementationsafignation, and integration
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within BPM system structure; and design of learnitngining infrastructure and
strategies for BPM modelling. Table 2 presentsrarsary of the BPM modelling
best-practice statements that seem to have thestigiportance and high agree-
ment within BPM modelling practitioners.

Table 2. Best practice important recommendations and setésiior stages

Stage Rule-like statements

Speak with and listen carefully and reflectivelypmcess owners (clients) to
identify and understand the BPM problem situation.

Explicitly clarify and state the purpose of the raflidg effort (e.g., process
Process identification angl strategy development, policy analysis, theory bngdeducation, and training).

definition Identify the reference modes of central processée tstudied for the purpose ¢
clarifying expectations of process “to-be” perfone.

Ask why the current process behavior of key proagssbutes and measure
ments generated is the way it presently is, and shausing it.

Formulate a hypothesis for process dynamic perfooaa

=

Approach the process conceptualization precisely fiam different views,

Orchestration and choref avoiding a rigid separation of the identificatidgages.

ography model conceptu- Generate a dialogue with the process owners arittipants to focus on thei
alization mental models and on process behavioral hypotheses.

Identify the critical activities, events and messaghat describe the system,

making certain that their names are correct (varbenps phrases).

Develop the structure through a series of simpladoe comprehensive models,
Model formulation with | adding detail as needed to improve realism andyaéiipacts.

process notation Formulate and define process attributes that mekees carefully supporting
parameters with data or experience based on feahianings.

Make sure that the model always exhibits dimensicoasistency.

Compare simulated and animated process behaviterpsitwith real behavio

Model testing/evaluation (data) using statistical measures of pattern dit,point-by-point fit.

=

. . Make sure that the entire BPM modelling processises on the problems
Modeldlmplemerltatlon concern of the process stakeholders (owner, paetits, other modelling pe
and integration spectives and views).

Design of learning and | Use simplified diagrams to present BPM model sysstanies in a variety o
training infrastructure | ways and contexts, rather than relying on the mtull its own story.

Source own work on the basis of bibliography analysis

For example, in process identification and defomt{Table 3), there is rather
high agreement on the importance of (1) involvingcess owners and participants
in the modelling stage, (2) clearly identifying gherpose of the process modelling,
(3) formulating a dynamic hypothesis about “asdsid “to-be” process perfor-
mance, and (4) clearly articulating the procesw flising current and expected
patterns of behavior. A high priority of agreemianthese practices reflects a well-
established set of processes in the field, leathrg shared understanding of how
to identify and define a BPM model. However, theeems to be a lower priority
of agreement regarding where the focus of the ntiadedffort should be; i.e., in
modelling the system (class of case being studiethe problem (case).
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In BPM system and process conceptualization, tiseaehigh level of agree-
ment about using different approaches creativelgaio a clear understanding of
the mental models of the process owners. Such proagh leverages the power
of thinking in terms of process flow hypotheses atahtifying the critical aspects
of the system. The high level of agreement abonteptualizing, both by focusing
on how the actors in the BPM think about the preessind by using hypotheses as
a guiding framework, reflects a shared understandfrthe importance of a multi-
level base of model development using empiricall&vce (mental models of sys-
tem participants) and theoretical thinking (ins&flow hypothesis).

Table 3. Best-practice statements in process identificagioth definition

Importance Summarized statements

Survey, elicit and thoroughly understand the idettiprocess attributes.

Clarify the purpose of the process modelling andsunees of process performance.
Elicit reference modes — process flow patterndigfaols and lanes actors and types |of
triggering events to happen to see as centraktpitbcess model.

Ask process owners and participants what is geingrtte current process flow prob-
lem or of key performance indicators and procedsfactors.

Formulate a dynamic hypothesis - an initial conogerview of the process structure:
believed to be responsible for the problem (propesrmance).

Highest priority

Clearly identify the process actors for the orctain and choreography modelling.
Identify and engage key BPM system stakeholders.

High priority Clarify the symptoms that initiated the modellirgjiaty (e.g. BPM implementation).
Agree on the time horizon for the model and setti¢he appropriate time unit.
Identify desirable and undesirable future behayiover time, of key process variables.

Verify whether process identified by the actorsugable for standard modelling
notations and study.

Form a process study team consisting of BPM arfthieal experts with participants.

Generate a concise and specific process flow arfdrpence descriptions, identifying
a clear information flow and dynamic phenomenon.

Identify and set clear expectations for the duratind budget of the modelling study
Identify all available data sources and base tidysbn these data.

Average priority

Source own work on the basis of bibliography analysis

6. Conclusions and final remarks

Some may consider the identification of best pcastin BPM modelling by
an analysis of rather recognized academic expetttsei BPM field as a search for
an ultimate truth that can unavoidably stop allatetand development of the field.
The purpose of this research study is rather tp hght up different truths that
BPM community, through its experts, recognizes asable and worth to reveal.
Searching for best practices can be productive, yadt remains challenging -
stimulating a dialogue about improvement of practly BPM modelling commu-
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nity knowledge as an instrument of improvement.réfae, continued exploration
and integration of best practices in the BPM manglfield seems to be warranted,
creating force in BPM methodology improvements.

The highest-importance/low-agreement best-practiatements can be con-
sidered as vehicle to expand the limits of thedfighd drive improvements in the
development of business process models. The itinaaf the modelling individ-
uals and the BPM community also generates the Banfiebest practices. This
study of opinions about best practice will trigdearning processes in the BPM
modelling community that are based in best-prastresearch and action. Involv-
ing more practical reports made by expert practitis in future studies would
have the potential of yielding a more comprehengiee of the status of practices
considered as best practice and their use in tiv BBdelling field.
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