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Abstract: Interest in evaluating Business Process Modelirapguages has
widespread, in part due to the increase of the remalh languages available for
this purpose. Several works on the evaluation oMB® are available. Their
evaluation are mainly based on perspectives cedterenodeling experts. In this
paper, we address the readability perspective ai BPMLs (UML 2.0 and
BPMN) for people not familiar with process modglin

The UML can be tailored for purposes beyond soféwarodeling and offers
Activity Diagrams for business process modeling.MBP was designed for
modeling business process and has a primary gobéwfg understandable by all
business stakeholders. We compared undergraduia¢stifnen) understanding of
business process modeled in BPMN and UML 2.0 ActiMagrams. Our results
are interesting, since we were able to find thasthtwo languages do not have
significant differences, despite BPMN readabiligsidn goals.

1. Introduction

A business process modeling focus on describingitzet within the business and how they
interact with the resources in the business toeaeha goal. According to Penker [Eriksson
& Penker, 2000] a business process model may hawdifferent reasons to be created,
which are: to understand the key mechanisms ofstirey business; to orient the creation
of suitable information systems that support theiriess; to implement improvements in the
current business; to show the structure of an iatex/business; to experiment new business
concepts; and to identify business elements nosidered part of the core, which could be
delegated to an outside supplier.

The increasing interest in business process nmgpéks resulted in the appearance
of various Business Process Modeling Languages (BfPMToday, there are several
notations that can be used for business processlimpdList & Korherr, 2006]: UML 2.0
Activity Diagram [OMG, 2005], Business Process MiodeNotation [OMG, 2006], Event
Driven Process Chain (EPC) [Scheer, 1999], IntegrdDEFinition Method 3 (IDEF3)
[Mayer & Perakath, 1995], and others. These langsiagxpress certain aspects of
processes, for example, activities and roles, dddess different application areas. However
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no one of these languages is predominant in thmdsssprocess modeling area [Mendling
et al., 2004]. One major reason [zur Muehlen, 2004] iswige disparity in the needs and
viewpoints of various modelers and designers.

There are many different stakeholders interesteatidrresults of a business process
modeling. They correspond to people that partieipathe process directly or indirectly as
the owner, external customers (example: businesdels or designers) and internal
customers (example: managers or employees). Therosats the goals and allocates the
resources to make the business run. The businedslenadescribes the processes using
specific notations and tools [Eriksson & PenkerQO It is important to note that the
internal business customers do not need to be @erteixn these BPMLSs, they only need to
understand the results of the modeling, more spalyf and they should know how to read
business process diagrams.

Before the selection of an appropriate businessefmgdlanguage, the modelers and
designers should observe tkiad of process being modeled and theposefor which the
modeling is being done [Russetlal.,2006b].

This article investigates two BPMLs - UML 2.0 AatwDiagrams (AD) and BPMN
- capacity of being readily understood. Our maintdbution consists of an experiment with
computer science studentfeShmei representing internal customers reading business
process diagrams.

The Unified Modeling Language (UML) [OMG, 2005]ircreasingly being seen as
a de factostandard for software modeling and design. UMhrisobject-oriented notation
that embodies a set of formalisms for capturingitket design aspects of software systems.
The UML can be tailored for several purposes asdAttivity Diagram can be used for
business process modeling [Woletdal., 2005].

Business Process Modeling Notation (BPMN) was dhesigior modeling business
process and their transformation into an execuéinguage. The primary goal of the BPMN
is to be understandable by all business stakelo]@G, 2006].

We originally expected that BPMN models were easiainderstand than UML 2.0.
This assumption was derived from the fact that BPNNmary goal was to be
understandable by all business stakeholders. Funtdre, BPMN has model elements that,
in some cases, do not have a correspondent eleamigML 2.0 AD.

The comparison in our work is based on Workflowt&ais, a taxonomy of generic,
recurring constructs originally devised to evaluaterkflow systems, and more recently
used to successfully evaluate workflow standardsiness process languages and process-
aware information systems in general [White, 20pAlphedet al.,2003].

The remainder of this paper is structured as falo8ection 2 presents some works
that describe evaluations of BPMLs. Section 3 prisséhe workflow patterns. Section 4
describes the methodology used for comparing UMLAD e BPML. Section 5, 6 and 7
reports the results achieved. Section 8 concludgésaggests future work.
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2. Related Work

In BPML related works the evaluated concepts armlynbased on meta-models, which
address a very technical perspective.

List and Korherr [List & Korherr, 2006], for exangplpropose a generic meta-model
for evaluating BPMLs. This meta-model is categatipsing five perspectives, inspired by
business process theory [Ould, 1995], Workflow &att [Russelket al., 2006a], and the
Workflow Management Coalition (WfMC) [WMC, 1998]:

* Organizational: represents where and by whom (a@@nbcess elements are performed,

* Functional: represents the process elements whicheng performed, e.g., activities;

» Behavioral: represents when and how process elsmeatperformed,;

* Informational: represents the informational ergitiproduced or manipulated by a
process; and

» Business process context: provides an overviewppetwwe of the process and describes
major business process characteristics, such #s goa

List and Korherr evaluated seven BPMLs, includiniylll2.0 Activity Diagram
[OMG, 2005], Business Process Modeling Notation NBR [OMG, 2006], Business
Process Definition Metamodel (BPDM) [OMG, 2004],I&a&ctivity Diagram (RAD) [Holt
& Grimes, 1983], Event Driven Process Chain (EP&)heer, 1999], and Petri Net [Gou
et al.,2000]. They observed that the functional and #teakioral perspectives are very well
represented in all BMPLs, while the organizatiossadl informational perspectives are only
partly supported, and business process context isxplicitly supported.

Russell examines the suitability of UML 2.0 ActwiDiagrams for business process
modeling, using Workflow Patterns [Russstllal., 2006b] as an evaluation framework. The
pattern evaluation shows that UML 2.0 Activity Diags is not suitable for representing all
aspects of this type of modeling. It offers suppiort control-flow and data perspective
allowing most of the constructs to be directly captl. However, it is extremely limited in
modeling resource-related or organizational aspefttsusiness process. These limitations
are shared with most of the other BPMLs, showirgdimphasis that has been placed on the
control-flow and data perspectives in these notatio

White [White, 2004] examines whether two modelirggation, BPMN and UML
2.0 Activity Diagrams, can graphically represerg tontrol flow workflow patterns. White
examined 21 workflow patterns and observed thay tlmuld adequately model most of
them. Both notations provide similar solutions feost of the patterns indicating how close
the notation is in their presentation. The sintilasiin the two diagrams are explained by the
fact that both were designed to solve the probletheodiagramming of procedural business
processes. Some differences are due to the fattthbg have different target users of
diagrams: business people for BPMN, and softwaveldper for UML 2.0 (this language is
more technically oriented).

It is interesting to observe that in all these eaabns, characteristics related to the
consumption of business modeling results (legibifibr example) are not addressed at all.
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3. Workflow Patterns

Russel et al [Russedt al.,2006a] identify patterns in four perspectiventrol-flow, data,
resource and exception handling. Tdentrol-flow perspective captures aspects related to
control-flow dependencies. Originally twenty patiemwere proposed for this perspective,
but in the latest revision this has grown to fasye patterns. This perspective includes
patterns for Basic Control Flow, Advanced Branchiagd Synchronization, Multiple
Instance, Cancellation and Force Completion, limnafTermination and Trigger Theata
perspective represents the definition and use ¢o& @édements (visibility), information
passing, data transfer and interaction with othersectives. This perspective includes
patterns for Data visibility, Data Interaction @nhal Data Interaction and External Data
Interaction), Data Transfer Mechanisms and Datad&outing. Theesource perspective
captures the various ways in which resources gr@sented and utilized in workflows. This
perspective includes patterns for Creation, Pusii, Petour, Auto-Start, Visibility, and
Multiple Resource. Finally the patterns for theception handlingperspective deal with the
various causes and the resultants actions needettakken as a result of exception
occurrences. All these patterns range from verylsirto very complex aspects of business
process models.

4. The experiment

In this section, we described the techniques usednalyze UML 2.0 AD and BPMN
related to the legibility of the business processdeh We have conducted a controlled
experiment to examine this characteristic base@rahusers point of view. Our strategies
follow the experiment process defined by Wohlirake{Wohlin et al.,2000] that consists of
five activities: definition, planning, operatiomadysis & interpretation, and presentation &
package.

With this experiment we evaluated the reading dgtivf a notation, which is the
process of parsing a notation and creating an staleding of it [Wright & Cockburn,
2005]. We do not evaluate other tasks executed vhedeling business process, e.g.,
writing.

4.1. Hypothesis

This evaluation tests the hypothesis that usingP#B notation for a business process
model is easier to understanding than using UMLADOnotation.

1 . .
Seehttp://www.workflowpatterns.com/patterns/index.gbpmore details.




VIl Simpdsio Brasileiro de Qualidade de Software

4.2. Experiment details

The experiment was conducted with 35 undergradeateputer science students. All
participants were in the first year of this courBeiring this experiment, these students
represent internal customers, so they need to esall understand business process
diagrams. At the experiment beginning, the instrueixplained to the participants what they
were expected to do during that experiment. Firstlye participants answered a
guestionnaire with the purpose of collecting thkeiowledge about the subject under study:
business process domain (a retirement processBBMNs. After that, the students were
randomly assigned to one version of the diagranBMB or in UML 2.0 AD). Every
student saw four diagrams and answered 11 true/@piestions related to the semantics of
the diagrams.

The diagrams modeled government retirement prodédss.diagrams were selected
from models produced in three months by a teamivef éxperienced business process
modelers. These models were produced with the @mddcument and guide the
improvement of the organization. We decided to slkeodiagrams from real project since
there is no business process models databasebdvaiebe used as a benchmark.

Figure 1 shows an example of BPMN diagram usedénexperiment. Figure 2
shows the same diagram modeled in UML 2.0.

The diagrams were organized in two levels of abtita. The first level shows the
main processes and the second level shows subssescaletails. The diagrams were
available in HTML format and the students could igate through all levels of these
diagrams. Both notations were implemented in Sgamerprise Architect tool and they
were modeled, in both languages, in a very similay. Whenever possible, processes,
objects and other elements of these notations agpreally arranged.

The diagrams were chosen trying to maximize usdgth® following workflow
patterns. These patterns summarize the findingsepted in [Russebt al., 2006a], thus
serving as a guide for the evaluation of BPMN amdlLL2.0 AD.

= WCP-1: Sequence — the ability to depict a sequefcectivities, with one activity
starting after a previous activity has completed,;

= WCP-2: Parallel split — the ability to execute @tgs concurrently;

= WCP-3: Synchronization — the ability to capture anwergence of two or more
branches, generated by the Parallel split patietma single subsequent branch;

= WCP-4: Exclusive choice — the ability to represamlecision point where only one of
the branches is chosen;

= WCP-5: Simple merge — the ability to show the cogeace of two or more branches
into one, without synchronization.

= WCP-6: Multi-choice — the ability to depict a digence of a branch into two or
more parallel branches on a selective bases;

= WCP-10: Arbitrary cycles — the ability to represtps in a process that have more
than one entry or exit point.

WCP means Workflow Control Pattern. Each questias assigned to a main goal,
that is, each question was assigned to the workflattern(s) related to it. This assignment
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was helpful in order to map the use of each pattethe diagrams. Table 1 illustrates this
relation.

«roals «rooiE «roals
Secretaria de Planejamento e GestSo do Estado de MG (Grgdo plblica Servidor
#lanas
Analista do setor de compensago previdencidria
Hode D to inf doo
Solicitar documento regime de trabalhe e o regime previdencirio
a0 Gigdn {=
Recebimente da Documente informando o regime de trabalhe
2 o regime prevideneidria
‘ Houve contribuigio para o INSS?
ndo houve
contribuigio para o sim
Solisitagio de Cetidio de tempo de
i ibuigdo para fins de iae
adicionais

Certidse fiz tempa de

tribjigao para fins de

aposentadoriale adicianais nde

fai encaminhada pelo Sewvidor
em 30 dias

Y

' A vertiddo do INSE foi recebida do Senidor?
nio

Arquivar sbpia da

cettiddo no Setor

certidfo do INSS fai
recebida do Semidor

certiddo do INSS nido foi
recebida do Senddor

Figure 1 — A BPMN diagram used in the experiment

An example of a question that evaluates Arbitragycl€s and Multiple choice
(Question number 10 — Table 1) is “The actignar Irregularidadesould be executed
several times during the whole process executione Tor False?”. Figure 3 shows an
excerpt from a diagram related to this question.

Participants were given as much time as neededotoplete the task and the
instructor collected the questionnaires with thewasrs after they have finished.
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fnalista do selor de compensag3o previdenciaria

Grgdo piblica

Servidor

. Solicitar documento

weentralBuffers

30 Orgie

SelicitagSo de documente informande o
ragime da trabalho o regime
previdenciiric

wcentialBufers

I
ndo houve contrbuigdo
para o INSS

sertidia do INSS foi
recebida do Senidar

Figure 2 - UML 2.0 diagram used in the experiment.

Houvs sontiibuigio pars o NS

Solicitar certidio do

informando o regime de trabialho
&0 regime previdencirie

INSS 30 Servidr

wwentralBuffens
Solicitagdo de CertidSo detempo de
servigalcontribuico para fins de
aposentadaria e adiclonais

A ceidgs do INSS ol
tecebida do Senidor?

Arquivar cdpia da eerlidin
o Sstor

cediddo do IN5% ndo foi
tecebida do Senvidor

Certidio de
tampo de
semigofsontribuigio
para fins de
aposentadoria ¢
adisionais ndo foi
encaminhada
pelo Senvidor em
an dias

asentralBuffers
Certiddo de tempa de
‘=ervigolcartribuicdo parafine de
sposentsdoris & adicionsis

Table 1 - Purpose of each question and patterns use

Question What was evalutated Patterns used
1 Simple activities sequence Sequence
2 Branch after decisions Squence, Exclusive
Choice
Sequence (multiple
3 Use of artifacts and decisions |diagrams), Exclusive
Choice
4 Roles and multiple diagrams
Sequence (multiple
5 Roles and decisions diagrams), Exclusive
Choice, Simple Merge
6 Branch after decisions Squence_, Exclusive
Choice, Simple Merge
7 Parallelism and synchronization| Synchronization
8 Roles
. . Sequence (multiple
Decisions over multiple . .
9 . diagrams), Simple
diagrams
Merge
10 Loops over multiple diagrams Multiple choice, Arbitrary
Cycles
11 Messages between roles Synchronization
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Emitir relatério de situagio
de compensagdo
previdencidria

. i 3 T
0O processo ainda Qual asituagdo do processa’
ndn foi analisado

o processo foi
indeferido pelo
INSS

Sanar
iregularidades

Figure 3 - Excerpt of diagram used in the experimetrto evaluate arbitrary cycles

5. Preliminary Results

According to profile forms, no students have hagdeelence with any of these notations
before or with the kind of business that was matlale the diagrams (government
retirement process). To examine the hypothesiegtae used Mann-Whitney test [Triola,
2008] - since data is not normally distributed -etonpare the scores on each question and
the total score for both questionnaires. Table @wshthe global score for each notation.
This score was calculated dividing the number ofrex answers by the number of
guestions (11 in this case). Table 3 shows a pestgun comparison using proportion of
correct answers. All results presented in this papee 95% of confidence.

These tables show an interesting pattern of restitie number of correct answers
obtained in both languages is very similar.

Table 2 - Global results: percentage of correct angers.

Notation Forms Mean StDev
UML 17 8.412 1.46
BPMN 18 9.444 1.423
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Table 3 - Correct answers per question

Comparison of proportion of correct answers between notations
Note that UML has 17 forms and BPMN 18

Correct answers Interval of
Proportion proportion
Question] UML | BPMN | Difference difference P-value

1 13 18 0.235 (0,033; 0,436) 0.022
2 15 16 0.007 (-0,204; 0,217) 0.952
3 10 13 0.134 (-0,178; 0,446) 0.400
4 11 16 0.242 (-0,027; 0,511) 0.079
5 8 13 0.252 (-0,063; 0,566) 0.117
6 15 17 0.062 (-0,124; 0,248) 0.513
7 16 13 -0.219 (-0,454; 0,016) 0.068
8 12 16 0.183 (-0,077; 0,443) 0.169
9 14 16 0.065 (-0,166; 0,297) 0.581
10 15 14 -0.105 (-0,350; 0,141) 0.404
11 14 18 0.176 (-0,004; 0,357) 0.056

Table 3 shows that UML questions were easier fodestts to answer in only 2 of
11 questions. However, only question number 1 hasigaificant difference between
notations (note that in all other questions, thefidence interval of difference includes
zero).

5.1. Time

Mann-Whitney test did not show that the task in an&ation was completed faster than in
the other one. Participants needed a mean of 15.8911 minutes to answer the
guestionnaire in BPMN and a mean of 16.37 + 2.9@utes to answer the same
guestionnaire in UML 2.0 AD.

5.2. Hit rate

Mann-Whitney test also did not show any differenicethe results related to hit rate of the
answers. Participants achieved a mean of 9.44 @aareswers of 11 in BPMN and a mean
of 8.41 in the same questionnaire in UML 2.0 ADgufe 4 shows the interval plot of the
results presented in Table 2. Observe the overthppefidence intervals.

6. Comments from Participants

After taking part, participants were asked abowe ttarity of the questions. General
comments: 6% of the participants commented thetmguesswere hard, and they needed
some training for doing better. 68% said they hadhes difficult in understanding the
guestions, but they were able to do it, and 26%igho the questions were easy and could
understand them with no major problems.
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« UML 2.0 AD: four of seventeen participants dealingh UML 2.0 AD diagrams
found that it was easy to answer the questiongpd@d difficult, but not too much,
and one found it was very hard to answer the questi

* BPMN: five of eighteen participants dealing wittetBPMN diagrams found easy to
answer the questions, 12 found it that was diffidait not too much, and one found
it was very hard to answer the questions.

Interval Plot of UML; BPMN
95% CI for the Mean

10,5

10,04

9,51 &

9,0

Data

8,5

8,0

UML BPMN

Figure 4 — Hit rate of answers

7. Additional Comments

With these results, we could not confirm that ediferences in the business modeling using
BPMN and UML 2.0 Activity Diagrams from the poinf giew of end user readability.
However, in our study we have analyzed only womkfleatterns described in Table 1. This
suggests that, as far as these patterns are ced¢cehe level of difficult for understanding
the business process, in both languages, is the.gaor proposed hypothesis that using a
BPMN notation for a business process model is e&sianderstanding than using UML 2.0
AD notation was rejected.

8. Conclusions and future work

This paper describes an evaluation examining thdatality of business models written in
BPMN and UML 2.0 AD. We used computer science fnesh not familiar with the
languages and with the modeled domain, represeniimernal customers of one
organization.

We originally expected that BPMN models were easiainderstand than UML 2.0
AD. This assumption was derived from the BPMN jmyngoal and its distinct model
elements not present in UML 2.0 AD.

Our study does not offer evidence that exist difiees in modeling using BPMN
and UML 2.0 Activity Diagrams from the point of weof end user readability. Indeed, we
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hope that these results provide more informatioorg@nizations in deciding to adopt or not
a new notation for business process modeling. trstudy we have analyzed only workflow
patterns described in Table 1. This suggests giatj ihese patterns the level of difficult for
understanding the business process, in both laeguagthe same.

This restriction is an important scope for futurerky It is important to determine
whether there are differences in the results usititer workflow patterns. It is also
important to determine if there are differencesotiher modeling activities like model
writing. Other research questions include:

» |s this lack of difference due to a limited usewairkflow patterns? To answer this
guestion we need to run experiments using othekfiler patterns. Re-running this
evaluation will tell us with a greater level of didence the differences between these
notations.

» Does the difference exist on the writing activitly®@ answer this question we need to
run evaluations concentrating on the writing atiési This evaluation will give us a
base to examine the effect of each notation.
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