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Abstract: In the software maintenance, business process models help practitioners understanding of the 

software, because it represents the organizational process in which software is embedded. BPMN (Business 

Process Modeling and Notation) is the standard notation for business process modeling. However, it is 

common for the BPMN diagrams to be outdated, which, among other possibilities, may be caused due to 

the lack of adequate knowledge of some practitioners about the notation. It is important to provide means 

to stimulate the evolution of these models and, consequently, to aid in the learning of BPMN notation. With 

this focus, we proposed and evaluated the e-VOL BPMN, a technique that supports the evolution of BPMN 

diagrams and on learning BPMN notation. In this evaluation, we compared e-VOL BPMN with the BPMN 

2.0 Poster, an artifact used commonly to support BPMN notation in companies. Participants who used the 

e-VOL BPMN in a scenario of diagrams evolution presented more correct BPMN diagrams and had a 

higher learning perception of the notation. In addition, in a written exam on BPMN notation, participants 

who used e-VOL BPMN scored higher. From these results, we notice that e-VOL BPMN support both 

learning and evolution of BPMN diagrams. 
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1. e-VOL BPMN – digital version 

We have created a digital version of e-VOL BPMN that follows the same pattern as the 

booklet format. This version aims to be easier to be disseminated and shared among 

professionals who wish to use the technique. The digital version of e-VOL BPMN is also 

composed of the Summary, Comprehension Questionnaire for the current diagram version e 

Evolution Scenarios. 

 

1.1. Summary 

The Summary is the initial section of e-VOL BPMN whose purpose is to assist the user 

in finding the desired evolution scenarios. In order to make the summary more interactive with 

the user, we created "Guide Questions" to direct the user to the correct page of the technique. 

To be directed to the page corresponds to the Guide Question, just click on the Guide Question. 

To return to the table of contents, simply click on the title of any e-VOL BPMN page. Figure 1 

shows the e-VOL BPMN summary. 

 

 

Figure 1 - e-VOL BPMN Summary 
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1.2. Comprehension Questionnaire for the current diagram version 

This part was created to understand the BPMN diagram that should be evolved, since 

understanding is the initial task of maintenance in software artifact [1]. Based on this, we 

devised a form of technique to instigate the user to understand the diagram before modifying it. 

To do this, we developed a Comprehension Questionnaire. Figure 2 presents the comprehension 

questionnaire, which we named “Initial Evolution Guide” in the e-VOL BPMN.  

The Comprehension Questionnaire contains four questions. We created these questions 

based on an adaptation from the Directives of Communicability (DCs), seeking to improve 

communication through software models, developed by Lopes et al [2]. DCs can be used by 

both, experienced or novice software modeling practitioners. These directives were developed 

drawing from theories that investigate different aspects of communication [3]. This adaptation 

aims to identify risks of communication failures from software diagrams that may impact the 

communication between producers (who produce the diagram) and consumers (who 

understands the diagram to perform other software development activity).  

Thus, the Comprehension Questionnaire questions prompt e-VOL BPMN users to 

analyze the diagram that will be evolved, understand it, and identify possible correction points 

in it. In this way, the diagram will be understood and corrected before being modified.  

In order for the user to correctly understand the diagram, all the answers in the 

questionnaire must be green. If any answer is still red, he should analyze the diagram a little 

more, and if necessary, correct it. When finally, the answers are green, he can go on to the next 

step which is the modification and evolution of the diagram.  
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Figure 2 - Initial Evolution Guide - Comprehension Questionnaire for the current diagram version 

 

1.3. Evolution Scenarios 

The structure of this section of e-VOL BPMN was inspired by the format of reading 

techniques [4], which provide a defined set of instructions that should be executed according to 

a specific scenario. These instructions were grouped into evolution scenarios. 

In a table format, each row represents an Evolution scenario (see Figure 3). For the 

construction of the evolution scenarios, we evaluated the elements of BPMN notation. For each 

element, we verify the contexts of use and application in the real environment. Then, based on 

the application context of each element, we created a corresponding evolution scenario. The 

columns of the table (see Figure 3), which are the elements of the evolution scenario, are as 

follows: 
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1. Evolution scenario: represents the scenario that needs to be modified in the problem 

domain, in the actual process. 

2. Modification: this column represents the instruction to make the modifications in the 

diagram.  

3. How it was: represents an example of an old scenario, which may be represented in the 

current diagram (if there is already an initial diagram). 

4. How it becomes: an example of how the diagram can stand after the execution of the 

instructions, that is, the evolved diagram. 

 

 

Figure 3 - Examples of evolution scenarios 
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In Figure 3, we will analyze the scenario “C12” which is about a start event of Timer 

type. The evolution scenario asks if the change that occurred in the real world refers to a process 

that always starts on a certain day of the month. If yes, then the user should make the following 

modification: “Change the default start event for an initial time event”. Then, in the column 

“How it was” an example is presented, where a payment process starts but is not specified when 

it starts. Then, the “How it becomes” column shows the modification that the user must make 

so that the process will specify when this process starts. In this example, on the 5th business 

day of each month. 

 

 

The full digital version of the e-VOL BPMN technique can be found at the following 

link: http://uses.icomp.ufam.edu.br/wp-content/uploads/2017/08/evol_BPMN_digital.pdf 
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