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Nederlandstalige samenvatting 

Deze masterproef heeft als doel te onderzoeken of het mogelijk is om functionaliteiten die bedoeld 

zijn voor programmeertools om te zetten naar functionaliteiten die kunnen gebruikt worden bij 

procesmodelleertools. Aangezien deze relatie nog niet eerder (uitgebreid) onderzocht is gaat het om 

exploratief onderzoek. Dit wil zeggen dat het doel van deze thesis in de eerste plaats is te onderzoeken 

of het nuttig kan zijn om verder onderzoek in deze richting te verrichten. 

Om dit doel te bereiken zijn de functionaliteiten van een programmeertool, NetBeans, in kaart 

gebracht. Deze functionaliteiten werden vervolgens gedefinieerd aan de hand van de handleiding van 

NetBeans. De definities vormen vervolgens de basis voor een vertaling van de functionaliteiten in 

termen van procesmodelleren. De lijst met vertaalde programmeertoolfunctionaliteiten op zich vormt 

het secundaire doel van deze thesis. Deze lijst bevat namelijk potentieel nuttige functionaliteiten die 

misschien kunnen geïmplementeerd worden in procesmodelleertools. Er is evenwel nog verder 

onderzoek nodig om het nut van deze functionaliteiten te bewijzen. 

De resultaten van dit onderzoek brengen aan het licht dat van de 232 functionaliteiten van NetBeans 

die in het onderzoek zijn opgenomen er 149 vertaalbaar zijn. Daarvan worden er 85 als potentieel 

nuttig en vernieuwend beschouwd. De conclusie luidt dan ook dat gezien de vele gelijkenissen tussen 

programmeerconcepten en procesmodelleerconcepten en het hoge aantal vertaalbare 

functionaliteiten verder onderzoek in dit gebied aangewezen is. 
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1 Introduction 

This part provides an introduction to the area in which this master’s thesis is situated. Next will be the 

positioning of the text within these domains, followed by the problem statement and the relevance and 

impact. 

1.1 Business Process Management 

Business Process Management (BPM) is a field which evolved from and is an expansion of the domains of 

Workflow Management Systems (WfMS) and Business Process Re-engineering (BPR). The goal of BPM is 

to improve the performance of businesses by optimizing the processes of a business. 

1.1.1 Business process lifecycle 

At the heart of BPM is the business process lifecycle. Within the scope of this thesis, a basic understanding 

of the BPM lifecycle will be sufficient. According to Dumas, La Rosa, Mendling, & Reijers (2013), the BPM 

lifecycle consists of six phases: 

1. Process identification: a business problem is stated and the processes relevant processes are 

identified and delimited. 

2. Process discovery: the current state of the business processes is modelled as ‘as-is’ process 

models. 

3. Process analysis: the as-is process models are analysed to identify problems. 

4. Process redesign: identify the changes which would address the problems identified in analysis 

and model the ‘to-be’ process models. 

5. Process implementation: the changes required to go from the ‘as-is’ to the ‘to-be’ process are 

prepared and performed. 

6. Process monitoring and control: relevant data on the now running redesigned process is collected 

and analysed. 

As the business process lifecycle is a cycle, the next step after process monitoring and control is again 

process discovery, as depicted in Figure 1. 
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Figure 1: business process lifecycle (Dumas et al., 2013) 

As a large part of this thesis is situated within the process design/process discovery phase and process 

analysis phases, they will be briefly discussed next.  

1.1.2 Process design/discovery and modelling 

Process discovery, one of the six phases in the BPM lifecycle introduced in section Business process 

lifecycle, again consists of four phases: 

1. Defining the setting: assembling the team that will be responsible for running the project. 

2. Gathering information: acquire information on the process. This can be done in a number of 

ways 

3. Conducting the modelling task: the creation of the process models. This step is central to this 

explorative research, since this step is (partly) performed within business process modelling 

tools. 
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4. Assuring process model quality: guarantee that the resulting process models meet different 

quality criteria. 

1.1.3 Process analysis 

In this phase problems with the as-is process model are identified and if possible quantified. The problems 

can be prioritized according to their impact and effort estimated to be necessary for them to be fixed. 

This is done in two ways, qualitative process analysis and quantitative process analysis.  

Qualitative process analysis relies on certain techniques to identify problems and their causes. These 

techniques include value-added analysis, root cause analysis and issue documentation and impact 

assessment. Value-added analysis is directed at identifying unnecessary steps in the business process and 

eliminating them. Root cause analysis is aimed at identifying problems and reducing them to their root 

causes, the reasoning being that it is only when a root cause of a problem is handled that the problem 

disappears. Finally, issue documentation and impact assessment focusses on documenting the impact of 

the found issues so that they can be prioritized. 

Quantitative process analysis relies on metrics for identifying the efficiency of processes. Examples of 

quantitative process analysis include performance measures, flow analysis, queues and simulations. 

1.2 Business process models 

As this thesis focusses on process modelling tools, this part will give a short introduction on business 

process models, which are, of course, essential to the reason for the existence of business process 

modelling tools. Process models are key in BPM as they provide a visual representation of the business 

process. This facilitates identifying problems with the current design of the process so that it can be 

improved. As Mendling and Strembeck (2008) showed the graphical representation of a process through 

a process model increases the understanding of that process.  

1.2.1 Imperative business process models 

Imperative process models are the most widely used type of business process models. These models 

display processes as steps and events which occur in the sequence specifically specified in the model. In 

other words, the flow of control is described in imperative process models. This is directly comparable 

with imperative programming languages (Fahland et al., 2010). The workings of imperative process 

models will become clear with the discussion of an example of an imperative business process model in 

part Business Process Model and Notation. 

Over the course of the last decades a number of these (business) process modelling languages (BPML) 

where developed. These include Petri nets, Event-driven Process Chains (EPC), Unified Modelling 
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Language (UML) and Business Process Model and Notation (BPMN 2.0). This list includes a number of 

important languages, although it is certainly not comprehensive. To introduce business process models a 

short explanation of BPMN 2.0 will be given, since this language has become the de-facto standard in 

academia and industry alike (Recker & Dreiling, 2007; Chinosi & Trombetta, 2012). As this is a brief 

discussion a lot of elements are left out, but the example will introduce the most important aspects of 

BPMN 2.0. 

1.2.1.1 Business Process Model and Notation 

 

Figure 2: BPMN 2.0 model 

 

The BPMN 2.0 example model in Figure 2 represents a simple process of an enterprise receiving a quote 

request from a customer. In BPMN different entities are represented in separate “pools”, like the 

“Company” and “Customer” pools in the example. Different pools can only communicate through 

“message flow”, represented by a dotted line. Within those pools different functional areas (an enterprise 

department for instance) are represented as “swim lanes”. The Sales department of Company is 
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represented in such a swim lane. In order to understand the basics of BPMN 2.0, a closer look will be taken 

at the process itself. Since the only process which is of importance to the modeller is the process taking 

place in their own organisation, the processes of the other participants are usually considered to be black 

boxes. The process starts with a message from customer asking for a quote. This quote request is 

represented as a message flow as stated above, and this triggers the creation of an instance of the “quote” 

process. The message is received in the start event of the process. After the beginning of the process 

“normal flow”, represented by an arrow, models the fact that the next thing that happens is the “Assess 

feasibility” task. This is depicted by a rectangle. After this task the process reaches an exclusive gateway, 

represented by simply a diamond shape or a diamond shape with an “X”, like in the example. This “OR”-

gateway represents the fact that the process only follows one of the paths leading out of this node. The 

diamond shape with a “+” sign in the middle is a parallel gateway or “AND”-gate. After a process 

encounters this gateway it follows all the paths leading out from it. When the different paths of the 

process come back together after being split up this is also represented by the same diamond shape. 

This short example is of course very limited in scope. It does however represent the five main components 

of the BPMN 2.0 language. Namely flow objects, tasks, gateways, swimming lanes and events. The full 

specification of the BPMN 2.0 language is issued by the Object Management Group (OMG, 2011). 

1.2.2 Declarative Process Models 

Declarative process models are based on a completely different paradigm than imperative process 

models. Declarative process models do not model processes by displaying all the possible paths a process 

can go through, but instead the number of paths which can be taken are limited by constraints. These 

constraints are rules which dictate what can and cannot happen in the process model. In her PhD thesis 

Pesic (2008, p. 80) describes the differences between imperative and declarative process models as 

follows: “[Imperative] models take an ‘inside-to-outside’ approach: all execution alternatives are explicitly 

specified in the model and new alternatives must be explicitly added to the model. Declarative models 

take an ‘outside-to-inside’ approach: constraints implicitly specify execution alternatives as all 

alternatives that satisfy the constraints and adding new constraints usually means discarding some 

execution alternatives.” In other words, imperative models explicitly model all the allowed paths for a 

process, while declarative models only specify the paths implicitly by constraining the paths which are not 

allowed. 

Unlike with imperative process models there is no declarative process model language which has become 

a standard. There are a number of declarative business process modelling languages, but as yet they are 

not as developed as many imperative languages. Languages such as PENELOPE, ConDec, OWL-S and 

WSMO are not expressive enough to cover all real-life business concerns that exist in business process 
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modelling (Goedertier, Haesen, & Vanthienen, 2008). And although declarative and imperative process 

models are based on a different paradigm, there are many similarities. Both declarative and imperative 

process modelling languages can feature task and subprocesses, events, logic gates, …  

The following research will be based upon the comparison of a programming language, Java, with BPMN, 

an imperative process modelling language. The results however could also be applicable to declarative 

process modelling tools. Many of the translations of programming tool features in terms of process 

modelling will apply to declarative process models too, because of the many similarities between the two.  
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2 Problem description 

In this chapter a description of the problem which will be researched in this paper will be given, as well as 

where will be looked towards in order to provide (a part of) the solution. Then the relevance and impact 

of the subject matter will be shown as a justification of why it should be studied. In order to achieve this 

the aim of the paper will be stated. The beginning of the chapter however handles the area within BPM 

the thesis focusses on. 

2.1 Focus 

In a paper by Rosemann & De Bruin (2005a) six critical factors for BPM success are defined. The success 

factors defined are: culture, performance, alignment, accountability, methodology, and information 

technology and systems (IT/IS). The success factors are represented in Figure 3, adapted from Rosemann 

& De Bruin (2005b). 

 

Figure 3: BPM success factors 

In this thesis the focus will lay on the IT/IS success factor. The IT/IS success factor is defined as the use of 

IT/IS resources in the implementation and conduct of BPM practices (Rosemann & De Bruin, 2005a). The 

contributions to this success factor will be indirect however since this master’s thesis focusses on the 

supporting element that business process modelling tools are. Focussing and contributing to the IT/IS 

success factor indirectly also contributes to the ultimate goal, which is improving business success through 
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BPM success. This is another and complementary perspective to the one provided in part 1.1.1, where 

the focus of the thesis was defined with regards to the BPM lifecycle. 

2.2 Problem description 

Process modelling tools (PMTs) are an important cog in the wheel of the process of making process 

models. The basic functionality of PMTs is to facilitate the creation of process models, but a lot of tools 

go further than that. As Mendling, Reijers and van der Aalst (2010) suggest in their paper “Seven Process 

Modelling Guidelines (7PMG)”, which suggests seven guidelines for good process models, tools can help 

in adhering to these guidelines. They give the example that tools could warn users if their process model 

is getting too large. And this is just one of the potential features a process modelling tool could have to 

improve the modelling experience. Certain tools already have features of this nature, but featuresets can 

certainly benefit from more expansion. This thesis will explore if it could be useful to look towards 

programming tools for features which could potentially be beneficial for PMT’s. 

There already has been some research in which the similarities between business process modelling and 

programming has been noted (Fahland et al., 2010) and examined (Guceglioglu & Demirors, 2005; 

Vanderfeesten, Reijers, & van der Aalst, 2008). Further explanation of these similarities is given in the next 

paragraph. 

A computer program is a series of instructions expressing what actions a computer needs to perform in 

order to complete a certain task or tasks (Tanenbaum, 2006). In other words, it can be stated that a 

computer program defines the process a computer needs to perform in order to transform the input into 

output. Input is any information provided to the program, output is any information produced by the 

computer program. This is best explained with an example. Consider an airplane’s autopilot function, 

which is in essence a computer program receiving input and delivering output. A first input is when the 

pilot engages the autopilot, instructing the airplane’s software to take control over certain functions of 

the airplane in order to guide it to its destination. To attain this goal, the program uses different sensors 

in order to determine the airplane’s speed, elevation, pitch, location… The program then uses this input 

to produce its output, which are instructions to the different systems on the airplane control its direction, 

speed, elevation… 

Reflecting on this example the parallels with business process models become apparent. A business 

process, similarly to a computer program, also uses input to produce output. The models who then 

represent the business processes use a lot of the same constructs as in programming. A short look at the 

similarities between the programming language Java and process modelling language BPMN 2.0 (both 

imperative languages) shows this. Both have flow of control. Java uses a combination of logical gates and 

threads to create this flow of control, while BPMN uses logical gates and arrows to represent the flow of 
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control. These can then be combined to create normal flow, or it can be diverted to one of more possible 

paths. The flow can also be put into loops. Both languages also have ways to handle abnormal occurrences 

by the means of exceptions which account for them. These exceptions then deviate the process or 

program from their normal course. The last example which will be used here to show the similarity 

between process modelling and programming is the one between methods in Java and tasks in BPMN 2.0. 

They both are used perform one atomic action on a piece of input and produce output. It is the 

combination of all these “atomic” tasks which convert the initial input into the eventual output. There are 

many more similarities between the two, these can be viewed by comparing the language specifications 

for Java (Gosling, Joy, Steele, Bracha, & Buckley, 2014) and BPMN 2.0  (OMG, 2011), and section 3.3.2 will 

go deeper into this.  

Of course there are differences between the two as well. As Fahland et al. (2010, p. 358) put it: “Process 

modelling is not concerned with programs, variables, and values, but aims at describing processes.” So 

when considering the last example of tasks and methods, while they are similar, there also is a key 

difference. While in Java a method has an implementation, i.e. code which performs operations on the 

input to produce output, a process model is only a representation of the task which is performed not 

inside the model, but in the real life process. This and other distinctions however are again less 

pronounced when looking at a different kind of business process model, the so called executable business 

process modelling languages, of which Business Process Execution Language (BPEL) is the most well-

known. These languages straddle the line between business process modelling languages and 

programming languages. This in itself is an indication of the similarities between these two different areas.  

Since business process modelling languages and programming languages are so similar, it seems possible 

that the tools for creating business process models could benefit from features designed for programming 

tools, or the other way around. But since the two are not equal there exists always the possibility that 

there are no such benefits to be reaped. This brings us to the core of what this thesis aims to do. This 

thesis will handle the first scenario, namely exploring the features present in programming tools and 

making an assessment if they could be useful for process modelling tools. This will happen in the form of 

an exploratory study, which will be explained in part 2.3. 

2.3 Approach 

The research is curiosity driven and exploratory. It is inspired from the realisation that process modelling 

and programming have a lot in common and there is not a lot of research exploring these similarities. The 

similarities, and ultimately the reasons why this research is conducted, were discussed in the problem 

description in section 2.2. Because no problem is clearly defined in the area where this master's thesis is 

conducted, the research is also exploratory. Robert A. Stebbins wrote the following in his book Exploratory 
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Research in the Social Sciences: “Exploratory research is about putting one‘s self deliberately in a place … 

where discovery is possible and broad…” (Stebbins, 2001, p. vi). This means exploratory research needs 

to be situated in areas where not a lot of research has been performed. Especially the word ‘discover’ 

alludes to the fact that not much is known, since it has yet to be discovered. Also, as the quote states, this 

discovery needs to be possible and broad. As the problem definition in part 1.3.2 demonstrated, discovery 

in this area is certainly possible, as the two fields have a lot in common and thus process modelling tools 

can in all probability learn from programming tools. To the second point of discovery needing to be broad, 

this also is the case here. In fact, this area of comparing process modelling and programming is too broad 

for this master’s thesis and this was the reason that the scope was limited to the study of programming 

tools to improve process modelling tools. 

2.4 Impact 

According to a survey (Harmon & Wolf, 2011) on business process modelling with companies active in 

various industries and of various sizes around the world, about 93% of enterprises make use of business 

process modelling. The application of business process modelling ranges from areas such as software and 

ERP system development to process redesign or improvement efforts. And out of all the enterprises which 

employ business process modelling, 97% uses some sort of process modelling tool. This establishes the 

fact that process modelling and process modelling tools are widely used. And since this thesis focusses on 

business process modelling tools, it has an impact on everyone who makes use of process modelling tools.  

The first group consists of researchers on both the process modelling side and the programming side. 

Since this master’s thesis is an exploratory work, it will conclude with more questions to be answered by 

future research. Therefore, process modelling researchers can use this work as a basis to build on or 

expand upon. This includes researchers who work on process modelling and, like in this thesis, process 

modelling tools specifically. But this work can also inspire work which examines this relationship in the 

other direction, which is research inspired by process modelling applied in programming areas. 

The second group for which this thesis is relevant is the group of people who work with process modelling 

tools. This includes two categories, the developers of process modelling tools and the users of process 

modelling tools. Developers benefit from this research by having new avenues to explore for improving 

their process modelling tools. It brings in new ideas, although the implementation and further 

development of possible new features will be up to developers. This in turn will benefit users of those 

process modelling tools. New and/or better features mean a better modelling experience. 
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2.5 Aim 

With all the previous in mind, the aim of this master’s thesis can be summarized as follows: providing 

insights into creating or improving feature sets for process modelling tools by looking towards 

programming tools. So in the end this thesis will provide a list of features which could possibly be 

implemented into process modelling tools. These features will be accompanied with a short explanation 

of the original feature, or in other words an explanation of the function this feature has in programming 

tools. Then a translation will be provided which defines the feature’s function in terms of in process 

modelling constructs for use in process modelling tools. This is necessary because the features, while 

being inspired by the features from programming tools, mostly do not directly transfer to process 

modelling tools. The translation modifies them to fit process modelling.  
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3 Methodology 

3.1 Compiling the features list 

3.1.1 Why a list of features was compiled 

Since the goal of this thesis is to determine if process modelling tools can benefit from programming tools, 

it is essential to know what it is that programming tools offer to a programmer. Or in other words, what 

are the elements a programming tool has in its toolkit to benefit the user. These elements are the features 

of the programming tools. Programming tool features are defined in this thesis as: the distinctive 

attributes or aspects of programming tools. The features of programming tools are what determines what 

actions a particular programming tool can perform, and so a list of these features is necessary to 

determine which of them could be useful in the domain of process modelling. 

3.1.2 Which programming tool will be used for compiling the features list 

Programming tools lay on a broad spectrum of sophistication. This spectrum starts with common text 

editors and ends with Integrated Development Environments (IDEs). There are a huge number of 

differences between both ends of the spectrum, but all programs on that spectrum have one thing in 

common: they can be used to write code.  

But since the aim of this thesis is to examine what programming tool features could contribute to process 

modelling tools, it is logical to choose a tool which has the most features as possible. The list will be 

compiled from only one tool. The reason being that this thesis does not aim to compile a complete list of 

all possible features which exist in the programming tool world. A second reason for this decision is that 

many of the features of two different IDEs are very similar if not the same.  The tool that was chosen to 

compile a list of features from was the NetBeans IDE, because there is an official online manual available 

which is very comprehensive. 

3.1.3 How the list of features was compiled 

The list of features of the NetBeans IDE was compiled by systematically going through all the menus in 

the IDE and collecting all the features present.  Then all features pertaining to the editor itself and the GUI 

builder were added to the list. This process led to the creation of a list of 232 features (Attachment 1: 

programming tool features). This list is not filtered in any way, meaning that all features discovered in 

NetBeans were added to it without knowing if they would be useful. 

After the list of features was compiled the definitions and explanations of the features were researched 

and added to the list. This was done by consulting the online user’s Guide of NetBeans (Oracle, 2014). 
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3.2 Categorizing the features list 

3.2.1 Why the features list is categorized 

Categorizing the features list provides a structure to this list. Some features are strongly related to others, 

so it is useful to see them as connected as this provides a framework for the discussion of the usefulness 

of the individual features. Further research could be done on a particular category providing evidence for 

the usefulness of many of its features. The categorization provides a delimiter for the scope of that 

research. Secondly, the reader may be interested only in a particular category or in particular features. In 

this case the categorization provides a sorting of features through which the reader can quickly learn only 

the information which is deemed relevant. 

3.2.2 How where the categories decided upon 

The NetBeans IDE already provides a categorization of its features though their grouping into different 

menus. These menus were the basis of most of the eleven categories used in this thesis, although some 

of the categories were added, merged or renamed. 

3.2.3 Categories 

The categories which were created can be seen in Table 1. 

Category Description 

Administration 
Contains the features which involve the storage, retrieval and creation 
of files and projects. 

Collaboration 
Contains the features which are involved in the facilitating of 
collaboration on projects. 

Content 
Contains the features which pertain to editing (which means adding or 
deleting) the contents of the file or project in question. 

Debug Contains the features which are used to detect runtime errors in code. 

Edit Contains the features which facilitate the editing of code. 

GUI builder Contains the features present in the GUI builder of the IDE. 

User interface layout Contains the features that control the user interface of the IDE. 

Navigation 
Contains the features which help with the navigation through the IDE and 
code. 

Other 
Contains the features which could not be sorted into any of the other 
categories. 
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Visualization 
Contains the features which give visual aids with regards to the code to 
the user. 

Profiling 
Contains the features which provide data about code execution with 
regards to code optimization. 

Table 1: Categories of programming tool features 

 

3.3 Translation and selection 

3.3.1 Translation 

By definition translation is “the conversion of something from one form or medium to another”. Applied 

to the case of this thesis translation means the conversion of features from their programming tool ‘form’ 

to their process modelling tool ‘form’. The translation of these features requires a framework, a list of 

comparable concepts between programming and process modelling, to work within for an accurate 

translation. As previously indicated in section Problem description a number of researchers have touched 

upon the existence of many similarities between programming languages and process modelling. No 

research however has investigated these similarities to an extent that is sufficient to be able to make the 

translation between them. So in order to translate the features from programming tools to process 

modelling tools, such a framework is presented here. This framework will only handle the most basic 

similarities between programming and process modelling, since a detailed comparison is outside of the 

scope of this thesis. It will nonetheless provide a strong foundation upon which the translation of many 

different features can be based. 

The comparison between process modelling languages and programming languages will be based upon 

BPMN 2.0 and Java. BPMN 2.0 was chosen since, as stated in the problem description in section 2.2, this 

is a very popular process modelling language and becoming somewhat of a standard. Java was chosen for 

two reasons. Firstly, it is a very popular programming language. Java sits atop the PYPL (PopularitY of 

Programming Language) index (Carbonnelle, 2016), an index which uses Google Trends to infer the 

popularity of programming languages. Secondly, while NetBeans can be used in combination with other 

languages, it was developed specifically for use in combination with Java. 

For a practical example of the necessity of this framework consider the feature “step into”, which belongs 

to the debug category. The description for this feature is: “Step into executes one source line of a program. 

If the line is a method call, executes the program up to the method's first statement and stops.” To 

translate this feature, the equivalent concepts for a statement, a method, a method call and execution of 

a program must be known. 
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3.3.2 Comparison of BPMN 2.0 and Java concepts 

In the following part the comparison of BPMN 2.0 and Java will be presented. The way in which this 

comparison was preformed is the following: 

1. A list of important aspects of the Java language was constructed. 

2. For every construct in Java an equivalent was sought within BPMN 2.0.  

To illustrate and provide evidence for the similarities between two constructs for which the underlying 

concepts are deemed the same or similar, the following part contains a comparison between Java code 

and BPMN 2.0 elements. 

3.3.2.1 Java project – BPMN process model 

Within NetBeans, a Java project is the collection of one or more files which constitute the full program, 

together with metadata and information on how to build and run the project (Oracle, 2014). This is 

comparable to a BPMN process model, which is a collection of one or more BPMN diagrams.  The 

difference between Java projects and BPMN process models however is the fact that BPMN 2.0 has certain 

non-operational elements. Non-operational elements are elements where only a conceptual model is 

provided in the BPMN 2.0 standard, without specification of the details needed for execution on an 

engine. These non-operational elements may, but do not have to be implemented within a tool for it to 

comply with the standard for BPMN execution conformance (OMG, 2011). The result is that different tools 

may implement certain elements of BPMN in different ways. 

3.3.2.2 Java class – BPMN diagram 

A class in Java (or any other object oriented programming language for that matter) is the general 

representation of an object (cf. section 3.3.2.6). It provides implementations for its behaviour through the 

definition of methods and initial values for variables. BPMN diagrams on the other hand are schematic 

representations of processes within a company. Whilst on the surface it seems like those are different 

things, the similarity here is that both act as some sort of template. A process model is a template for 

every way in which a specific process can be executed. A class is a template for all objects to be created 

of a particular type. This means both have behaviour which is very comparable. This will become apparent 

in section 3.3.2.6. 

An example of a BPMN process model is given in Business Process Model and Notation (Figure 2). And an 

example of a class in Java is given here (Code snippet 1). 
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public class MyClass 

{ 

 \statement 1\; 

 \statement 2\; 

 . 

 . 

 . 

\statement n\; 

} 

Code snippet 1: class 

The “public” and “class” words are special reserved words named keywords. “public” is an access 

modifier, this has no equivalent in BPMN and will not be discussed further. The “class” keyword signals 

that the code between the curly brackets is part of one class, “MyClass”. “MyClass” is the name of the 

class. In this case that name is “MyClass”, but any name (within certain guidelines for good form) can be 

chosen for this.  

3.3.2.3 Java variables– BPMN data objects  

Variables in Java are constructs to store the state of objects and methods. When storing the state of a 

class in a variable this variable is called a field. Variables in which the state of methods are stored are local 

variables (Oracle, n.d.-g). In Java variables are required to be defined as being of a particular type. Some 

of these types are represented in Code snippet 2. 

String text = “hello world!”; 
int integerNumber = 42; 
double doublePrecision = 4.7; 
Boolean trueOrFalse = true; 

Code snippet 2: examples of variables 

The BPMN construct for storing data is the data object. Data objects are graphically represented by a dog-

eared page (Figure 4). Unlike Java, BPMN 2.0 does not require the user to define which type of data is 

stored. 

 

Figure 4: data object 

 

Data object
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The last type of Java variable is the parameter (Code snippet 4, Code snippet 5 and Code snippet 6), in 

which data is stored which is used as input for methods and constructors. Parameters are discussed 

further on in Java method –  BPMN Subprocess (Oracle, n.d.-g). Methods can also have return values, 

which can be seen as output parameters although it is not named as such. 

BPMN has comparable constructs: data input and data output. Represented by a dog-eared page with a 

white (Figure 5) and black arrow respectively (Figure 6). 

 

Figure 5: data input 

 

Figure 6: data output 

 

3.3.2.4 Java expression statement – BPMN tasks 

Statements are the building blocks of a Java program. Statements form complete units of execution. There 

are three kinds of statements: flow of control statements, declaration statements and expression 

statements. Flow of control statements will be discussed further on and declaration statements don’t 

have a directly comparable construct in BPMN. The statement which is comparable with a BPMN construct 

and will be discussed here is the expression statement (Oracle, n.d.-c). 

Expression statements are statements which evaluate to a single value. They are used to assign values to 

variables, invoke methods (cf. infra) or create an object of a specific class (Oracle, n.d.-c). 

//Assignment statements 

int aValue = 42; 

String aString = “text”; 

 

//method invocation statement 

System.out.println(aString); 

 

//Object creation statement 

MyClass myObject = new MyClass(); 

Code snippet 3: expression statements 
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The construct in BPMN which is comparable to expression statements are tasks, since they also represent 

one step in the execution of the whole. A difference however is that tasks are defined as being non-

operational in standard BPMN 2.0. Non-operational means that only a conceptual model, which does not 

specify the details needed for execution, is provided by BPMN (OMG, 2011). 

 

Figure 7: task 

 

3.3.2.5 Java method –  BPMN Subprocess 

 A method is a collection of statements associated with and providing the behaviour for an object. A 

method consists of two parts, the method header and the method body. The header acts as the interface 

for the method. It contains (in this order): modifiers, return type, the name of the method, and 

parameters (Oracle, n.d.-b). Modifiers are keywords in Java which provide for certain functionality. The 

return type is the format in which the method provides its output. Methods also need a name in order to 

be called1. And finally the parameters specify the input for the method. The body is the implementation 

of the method and consists of a block of code (a series of statements contained between two curly 

brackets) which provides for the logic behind the behaviour of the method.  

public void methodName(\parameters\) 

{ 

 \statement 1\; 

 \statement 2\; 

 . 

 . 

 . 

\statement n\; 

} 

Code snippet 4: method 

A subprocess is a collection of activities which together perform a well-defined task. So a subprocess is a 

collection of activities on the base level, but it can be seen as one activity (an activity is a term used to 

describe both a task and a collapsed subprocess) on the aggregate level. A subprocess can exist in two 

                                                           
1 Except for anonymous functions implemented though the so called lambda expressions which were introduced in 
Java SE 8 (Gosling et al., 2014). 

Task
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states: collapsed and expanded. In its collapsed state it can be regarded as a black box. The subprocess 

has an input and produces an output, but what happens inside the subprocess remains hidden. In its 

expanded state all the activities which make up the subprocess are revealed and the way the output is 

generated is visible. Just like a regular process a subprocess starts with a start event (although unlike a 

regular process it can only start with a normal start event) and ends with one or more end events and it 

can contain all elements a regular process can contain (OMG, 2011). 

 

Figure 8: collapsed subprocess 

 

 
 Figure 9: expanded subprocess 

 

When comparing subprocesses with methods, some elements are strikingly similar. They both have input 

and produce output. Both can be approached as black boxes. The subprocess has its collapsed state 

representation for this purpose, but a method can also be approached only in terms of the input which 

needs to be provided and the output it produces. The name of a subprocess can be seen as the interface 

of the subprocess, just as the header is the interface for a method. And finally, the body of the method is 

comparable with the contents of a subprocess in its expanded state. 

 

3.3.2.6 Instantiation of a Java object – BPMN process 

Both BPMN models and Java programs can be instantiated. If BPMN process models and Java classes are 

the blueprints of a certain process or object, instantiation is the creation of a new concrete occurrence of 

a process or object.  

A new instance of a process model occurs when a new real-life process is started or when a simulation is 

started. Instances in a simulation could be represented by tokens, with different colours for different 

instances (Allweyer & Schweitzer, 2012).  To represent the instantiation of a new instance of a process in 

Subprocess

Subprocess

Start Event

Activity 1 Activity 2

End Event
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BPMN a start event is used. This start event is the starting point of every BPMN model (OMG, 2011). Every 

instance of a BPMN model is created by starting at the start event. There are multiple representations of 

start events according to what causes the start of a new instance of a process model. The regular BPMN 

start event (Figure 10) is represented by a circle and may be accompanied by a text. A couple of other 

start events are provided too (Figure 11: message start event; Figure 12: timer start event). 

 

Figure 10: regular start event 

 

   

Figure 11: message start event 

 

    

Figure 12: timer start event 

 

A new instance of a Java class is created when the code to instantiate a class is executed (Oracle, n.d.-a). 

This is handled by the Java keyword “new”. The code for the instantiation of an object “myObject” of a 

particular class “MyClass” is as demonstrated in Code snippet 5. 

MyClass myObject = new MyClass(\parameters\); 

Code snippet 5: instantiation of an object 

At the moment of instantiation of a class in Java, a constructor is called (Oracle, n.d.-d). This constructor 

is responsible for setting the initial values of the object of that particular class at the moment of creation. 

As with methods, parameters are used with constructors. The value of these parameters, called 

arguments, are passed to the constructor in the statement which creates a new object, as seen in Code 

snippet 6. The constructor is very similar to a method, but has no return type in its header. 

Start Event

Message Start Event

Timer Start Event
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public class MyClass 

{ 

 public MyClass(\parameters\) 

 { 

  \statement 1\; 

  \statement 2\; 

  . 

  . 

  . 

\statement n\; 

 } 

} 

Code snippet 6: constructor 

While there is no equivalent of a constructor with BPMN, other process modelling languages do have the 

concept of assigning values to individual instances of process models, like the coloured Petri net extension 

to Petri nets. So this could be similarly be implemented as an extension to the token system suggested for 

BPMN 2.0 by  Allweyer & Schweitzer (2012). 

3.3.2.7 Flow of control 

The models constructed with BPMN represent the possible paths which can be taken through a process. 

When starting the execution of the model at the beginning, the “start event”, there are certain rules which 

are to be followed in order to progress through the process. In this way, it is plain to see this corresponds 

very well with the “flow of control” of a computer program, which determines in which order a computer 

will execute the statements of the Java program. The flow of control in Java is performed by so called 

“control flow statements”. The control flow statements of Java will be compared to BPMN equivalents 

the next part. 

3.3.2.7.1 Sequence flow 

In BPMN after the start event, and in fact in between every event, activity and gateway, there will be one 

of three flow connection objects: sequence flow (Figure 13), default flow (Figure 14)  or conditional flow 

(Figure 15) (OMG, 2011).  

 

Figure 13: sequence flow 

 

 

Figure 14: default sequence flow 
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Figure 15: conditional sequence flow 

 

Sequence flow is the representation of the normal flow of the process. In other words, sequence flow 

indicates what the next step in the process is after the point where the process is situated currently. 

Default flow can only occur in combination with an OR-gate (cf. section 3.3.2.8), when the conditions for 

following one of the other paths are not met, the default path is followed. Conditional flow is used in 

combination with parallel gateways (cf. section 3.3.2.9). The path associated with conditional flow will 

only be followed if the condition attached to it is met.  

Java does not use a special sign to indicate normal flow. The code is executed and read one statement at 

a time. By default this is from top to bottom, but this can be altered by control flow statements. Default 

flow in Java can be used in combination with switch statements by using the “default” keyword (cf. section 

3.3.2.8). There is no equivalent in Java for the conditional flow of BPMN. 

3.3.2.8 OR-gates 

OR-gates are present in both BPMN and Java and work very similar in both. A test expression is tested for 

correctness and the flow is directed one way or another according to the answer. OR-gates in BPMN are 

represented by diamond shapes and are followed by two normal flow arrows, they are called “XOR-split 

gateways” or exclusive gateways (OMG, 2011). Important to note is that the exclusive gateway itself does 

not make a decision, it only tests a data condition. A task in front of the gateway is needed to make a 

decision (Silver, 2011). The OR-gate only allows for one path to be followed. 

 

Figure 16: exclusive gateway (XOR-gateway) 

 

Test expression

Path if expression is 
true

Path if expression is 
false
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In Java an OR-gate is represented by the “if-else” construct, with “if” and “else” being Java keywords 

(Oracle, n.d.-e). After the “if” a test expression is placed between round brackets. Then a block of code (a 

collection of one or more statements) is placed between curly brackets. This is followed by the “else” 

keyword and directly followed by curly brackets.  

if (\test expression\){ 

 \block 1\ 

} 

else{ 

 \block 2\ 

} 

Code snippet 7: if-else statements 

For the case where more than two branches are needed, more normal flow arrows can be added after 

the OR-gate (OMG, 2011). And, as is the case in Figure 17, an exclusive gateway can also contain at most 

one default flow arrow. 

 

Figure 17: exclusive gateway with three outgoing paths 

In Java this case can be programmed as a succession of “if-else” statements (Code snippet 8). 

Default Case

Test 
Expression

Case 2

Case 1
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if (\test expression 1\){ 

 \block 1\ 

} 

else if (\test expression 2\){ 

 \block 2\ 

} 

else{ 

 \block 3\ 

} 

Code snippet 8: succession of if-else statements 

Or another way to do this however is to use a “switch” statement (Oracle, n.d.-f). The switch construct 

will execute the code which corresponds to the case which is chosen. In the example in Code snippet 9 

this is case 3. 

int switchOn = 3; 

switch (switchOn)  

{ 

 case 1:  \statements\; 

   break; 

 case 2:  \statements\; 

   break; 

 case 3: \statements\; 

   break; 

 . 

 . 

 . 

 case n: \statements\; 

   break; 

 default:  \statements\; 

} 

Code snippet 9: switch 

In BPMN, when the paths join again this is done with an XOR-join (Figure 18) (OMG, 2011). An XOR-join 

signifies that the process at that point only waits on one of the paths to continue execution. There is no 

such construct in Java. 
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Figure 18: XOR-join 

 

3.3.2.9 Parallel flow 

The implementation of parallel flow in BPMN and Java is quite different, though the goals and concepts 

are very similar. The goal of parallel flow is to execute tasks which do not depend upon each other 

simultaneously, in order to execute the process or program faster. There are two elements which must 

be implemented for parallel flow to be possible: the flow needs to be able to be split in two or more flows 

at one point, and they need to be merged again later on, where concurrent flows are not possible 

anymore. 

In BPMN parallel flow is achieved by means of the parallel gateway, also called “AND-gateway” (OMG, 

2011). An AND-gateway splits up the flow from one into two or more concurrent threads of process 

activity, this means they overlap in time (Silver, 2011). These gates are visually represented by a diamond 

shape with a plus sign (Figure 19). 

 

Figure 19: parallel gateway (AND-gateway) 
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Figure 20: AND-join 

 

An AND-join is needed to bring the threads back together and synchronize the process paths. When 

employing an AND-gate, the process only continues when all parallel processes have been finished and 

have arrived at the AND-join. 

Java achieves parallel flow with a concept called multithreading. This is more complicated to put into 

practice than with BPMN, but the basic concept is the same. The flow of the program is split into two or 

more concurrent threads and those can, to a degree and depending on a number factors like number of 

processing cores, be executed simultaneously (Oaks & Wong, 1999). 

There are multiple ways to implement threading in Java. A first way accomplishes threading by creating a 

subclass of the Thread class and to define a method run() in this subclass. The run() method defines the 

task which will be run in a thread once the thread is started(Code snippet 10).  

public class ThreadClass extends Thread 

{ 

 \block 1\ 

 public void run() 

{ 

  \block 2\ 

 } 

} 

Code snippet 10: threading by extending the Thread class 

To then start a new thread which runs the run() method a new instance of the Thread subclass must be 

created. Then the thread will begin execution when the start() method is called (Code snippet 11). 
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ThreadClass thread1 = new ThreadClass(); 

ThreadClass thread2 = new ThreadClass(); 

thread1.start(); 

thread2.start(); 

Code snippet 11: starting the threads 

A second way to accomplish a threaded program is to implement the Runnable interface (Code snippet 

12). 

public class RunnableClass implements Runnable  

{ 

\block 1\ 

public void run()  

{ 

\block 2\ 

} 

} 

Code snippet 12: threading by implementing the runnable interface 

When using this method, an object must be created of the class which extends Runnable and use this as 

an argument to create an object of type Thread (Code snippet 13). 

RunnableClass runnable1 = new RunnableClass(); 

RunnableClass runnable2 = new RunnableClass(); 

Thread thread1 = new Thread(runnable1); 

Thread thread2 = new Thread(runnable2); 

thread1.start(); 

thread2.start(); 

Code snippet 13: starting threads created with the runnable interface 

Then to join threads the join() method is called (Code snippet 14) in a ‘try-catch’ block (cf. section 

3.3.2.11). 

try{ 

     thread1.join(); 

     thread2.join(); 

} catch(Exception e) { 

     \exception handling code\; 

} 
Code snippet 14: joining threads 
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There are many more concepts to master in order to successfully write a threaded program, like thread 

safety and thread synchronisation for example. These will not be discussed in this thesis however, since 

this is outside the scope of this comparison. Suffice to say however that these do not have equivalents 

with BPMN other than the joining of threads and waiting for all process paths to reach the AND-join before 

continuing. 

3.3.2.10 Loops 

In Java there are two main loop types: the for-loop and the while-loop. The for loop also has a variant, 

named an enhanced for-loop, which is in essence a foreach loop which loops over all elements of a 

collection.  

3.3.2.10.1 For-loop 

The for loop loops through a block of code for a set amount of times. In the examples (Code snippet 15; 

Code snippet 16) the loop will execute ten times. 

for (int i=0; i<10; i++) 
{ 
 \statement 1\; 
 . 
 . 
 . 
 \statement n\; 
} 

Code snippet 15: for-loop 

 

for (int i=0; i<10; i++) 
 \statement\; 

Code snippet 16: single statement for-loop 

The BPMN counterpart is the looped activity (task or subprocess) (OMG, 2011). They are both created by 

adding a loop marker (a circular arrow) to their base construct (Figure 21; Figure 22). For the reasons 

discussed in Java expression statement, a looped task is comparable to a looped single statement, while 

a looped subprocess is similar to a looped block of code. 

 

Figure 21: looped subprocess 

Looped 
Subprocess

10 times
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Figure 22: looped task 

 

 

3.3.2.10.2 Foreach-loop 

The enhanced for-loop (foreach-loop) iterates over a collection, such as an array. The following example 

(Code snippet 17) assumes the existence of an array of strings myArray. 

for (String arrayElement : myArray)  
{ 
 \statement 1\; 
 \statement 2\; 
 . 
 . 
 . 
 \statement n\; 
} 

Code snippet 17: enhanced for-loop 

The construct most comparable to this in BPMN is the multi-instance loop (OMG, 2011). This loop is 

employed when multiple activity instances are needed. There are two different multi-instance (MI) loops: 

parallel (Figure 23 and  Figure 24) and sequential (Figure 25 and Figure 26). Parallel MI loops are 

employed when the activities can be performed in parallel, sequential MI loops are used when this is not 

the case. This distinction of parallel and sequential loops does not exist in Java, where enhanced for-loops 

are always sequential. 

   

Figure 23: sequential MI loop Figure 24: sequential MI subprocess 
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Figure 25: parallel MI task   Figure 26: parallel MI subprocess 

 

3.3.2.10.3 While-loop 

A while-loop in Java is performed while the condition of the while-loop evaluates to true. Every time a 

loop is started it checks the condition. When the condition evaluates to true, the loop body is executed 

and afterwards the condition is checked again. When the condition evaluates to false, the loop is exited.  

while (\condition\) 
{ 
 \statement 1\; 
 . 
 . 
 . 
 \statement n\; 
} 

Code snippet 18: while-loop 

Loops in BPMN perform the same way. A regular looped activity is paired with an annotation with a while 

condition (OMG, 2011).   

 

Figure 27: task with a while loop 
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Figure 28: subprocess with a while loop 

3.3.2.11 Java exception – BPMN error event 

Exceptions in Java and BPMN are similar. When an abnormal occurrence happens in a process or program, 

this can be accounted for. In Java this is handled by ‘throwing’ and ‘catching’ exceptions (Oracle, n.d.-h). 

These exceptions can be specified to be of a certain type or they can be general. BPMN implements this 

in much the same way. A process where an exceptional event occurs can be interrupted or aborted. 

As can be seen in the example below (Code Snippet 19), one of the manners in which Java handles 

exceptions involves defining the exceptions which can occur and then allowing that exception to be caught 

at runtime when the method is executed through the use of a try-catch statement block. There are many 

kinds of exceptions which can be thrown by a method. Some standard exceptions are the, for example, 

null pointer exceptions, IO exceptions, illegal argument exceptions, and many more. Other more specific 

exceptions can also be defined by the programmer. All exceptions are necessarily subclasses of the 

Exception superclass. 

Looped 
Subprocess

While: 
condition
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public void methodName() throws Exception 
{ 
 \statement 1\; 
 \statement 2\; 
 . 
 . 
 . 
      \statement n\; 
} 
 
. 
. 
. 
 
public static void main(String args[]) 
{ 
      try 
      { 
       methodName(); 
      } 
      catch (Exception ex) 
      { 
       \statements\; 
      } 
} 

Code Snippet 19: throwing and catching an exception 

In BPMN exceptions are handled by error events (OMG, 2011). If an error occurs during a task where the 

intermediate error event is attached to, the task throws an error, which is then caught by the intermediate 

error event. After the error is caught a secondary flow is followed to handle the error instead of the normal 

flow. 

 

Figure 29: exception handling with an error event 

3.3.2.12 Java comment – BPMN text annotation 

Comments are pieces of text which provide extra information in the source code file for the reader of the 

code. In Java comments can be added to the code in two ways (Code Snippet 20). If the comment is a 

Task
Task if error 

did not occur

Task if error 
did occur

Start event

End event
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single line, two forward slashes (“//”) are placed in front of the comment. This indicates to the compiler 

that this is not a part of the code and thus the line is ignored during compilation. If more than one line of 

comments is needed, the comment must start with a forward slash followed by a star (“/*”), to end the 

comment the reverse order is used (“*/”). 

//This is a comment. 
 
/* 
 *This is a comment which consists of 
 *multiple lines. 

 */ 

Code Snippet 20: comments 

BPMN has the text annotation concept which serves roughly the same function as comments with Java. 

Text annotation provides supporting information which does not affect the flow of the process. It is 

represented a text with a bracket on the left side (Figure 30) 

 

 
Figure 30: text annotation 

3.3.2.13 Documentation 

Java programs can be documented in Javadocs. These Javadocs contain further information about the 

Java program and its elements. Javadocs are separate files to the main project files. Likewise, the BPMN 

standard provides a documentation construct in which further information can be stored about most 

elements of a BPMN process model. This documentation is not a visible element of the process model 

diagrams (OMG, 2011). 

 

3.3.3 Why select features 

The goal of this thesis is to provide insights into the usefulness of programming tool features in process 

modelling tools. This means selecting the features which could be useful for process modelling tools and 

disregarding the ones that are not. Selection in the context of this step is not so much about selecting the 

features which are certainly useful, but it is about the removal of features which are not going to be useful. 

Task

This is a text 
annotation
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3.3.4 How the features were selected 

There are two main reasons for an item on the features list to be disregarded. These are: 

1. A feature is not translatable to the context of process modelling.  

2. The feature is too general purpose. A feature which is necessary in a very broad range of programs 

is disregarded, because those features are not specific to programming tools. An example of this 

would be the save function. These features are still included in the list of all translated features in 

Attachment 2. 

These two criteria are purposefully chosen to be very broad since this thesis does not aim at giving a 

list of features which are certainly useful, it only aims at giving a list of features which might be. This 

list can be seen as a list of ideas to draw upon for the development of new features. In this respect it 

is more harmful to dismiss features too early than to include features which are not useful.  
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4 Results 

In this chapter the categories listed in section 3.2.3 will be discussed. The most interesting of the features 

in each category will be listed. The full list of features with an explanation of the features is given in 

Attachment 1, a full list of translatable features with their translation is given in Attachment 2. 

4.1 Administration 

This category is essentially trivial. The category administration holds the features which have to do with 

saving files, retrieving files and opening new files. Because the administration category mainly handles 

files, a lot of the features in this category are part of the “file” menu in NetBeans. In this category most of 

the features are standard features like “save”, “save as”, “new file” or “open file”. Others are slight 

variations on these like “new project”, “open project” or “close all projects”. Most of the features of this 

category are present in many other programs such as text editors and spreadsheets, but the few features 

which are not trivial and could potentially be interesting for process modelling are given in Table 2. They 

are accompanied with a short explanation of their possible applicability in process modelling software. 

Feature Translation 

Projects, packages and source 
files 

BPMN 2.0 processes are similarly organised into process models 
which consist of one or more diagrams. This could be used as the 
basis for a similar system for process modelling tools. 

Import/export projects 
Import files which have been made with another tool/export files 
to a file format for use in another tool. 

Safely delete 
Have the process modelling program check for references to a 
diagram before deleting it. 

Generate Javadoc 
Automatically generate a document with an overview of all the 
comments in the process model. 

Document groups 
Groupings of documents can be created so that several 
documents/diagrams/process models can be opened and closed at 
once. 

Source file differentiation Source files are visually differentiated according to their function. 

Table 2: administration features 

While the previous can be useful for process modelling tools, they have nothing to do with the process 

modelling itself and are going to have little impact on the act of process modelling.  
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4.2 Collaboration 

The collaboration category includes all features concerning the collaboration of multiple people on one 

or more process models. The relevant collaboration features within NetBeans are listed in Table 3, all of 

these features are part of the “Team” menu. 

Feature Translation 

CVS, Mercurial, Subversion, Git 
and ClearCase 

A version control system could also be developed for process 
modelling, with support for them in the process modelling tool. 

Shelve changes 
Allows the process modeller to make changes to a project without 
committing them to a version control system. 

History 
Enables the user to view a summary of a file's evolution over time 
by revision number. 

Report tasks 
Create a new task by specifying the details and the due date of 
that task. 

Find tasks Create an advanced query to search for tasks. 

Table 3: collaboration features 

4.3 Content 

Content is the category which contains all the features pertaining to the process models themselves. This 

includes the layout, correctness and structure of the models. There are 48 features in NetBeans which are 

classified in this category, the majority coming from the “source” and “refactor” menus. The most useful 

ones are given in Table 4, while the full list is enclosed in Attachment 1. 

Feature Translation 

Format 
Auto format the diagram/process model according to (a choice of) 
style rules. 

Toggle comment 
Provide a way to access and change the text annotation 
accompanying the process. 

Code completion 
Complete the names of tasks in the process model and/or display 
common next elements after the insertion of an element. 

Insert code Display a menu to generate frequently used patterns or elements. 

Fix code Provide hints in the editor for fixing common modelling mistakes. 

Show method parameters Show tops for inserting data objects when inserting an activity. 
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Show documentation 
Show the documentation associated with the process model 
element where the cursor is placed and/or show all the 
documentation added to the process models. 

Pull up/push down Move tasks or data objects to the superprocess/ a subprocess. 

Extract interface 
Create a template for a process model/diagram type based on the 
current model. 

Apply diff patch 
Applies a patch to a process diagram or model which updates the 
diagram or process model to a new version. 

Analyse Javadoc 
Identifies the elements in the process model which need 
documentation and allows for quick insertion of the 
documentation. 

Internationalization 
Enables the addition of a translation of text in the original process 
model. 

Insertion of matching pairs 
Automatic insertion of the matching pair of gateways. When a 
SPLIT-gateway is placed in the model, a JOIN-gateway is added too. 
This could be inserted normally, or greyed out as a reminder. 

Inspect and transform 
Inspect the process model for patterns which can be transformed 
into other, more efficient patterns. 

Table 4: content features 

4.4 Debug 

Debugging is essentially the location and elimination of mistakes in computer programs. In many cases 

this is not an easy task and so most programming tools, including NetBeans, provide the developer with 

certain features which facilitate the process of debugging. Research into the error rate within Event-driven 

Process Chain models reveals process modelling mistakes are common, certainly in larger process models 

(J. Mendling et al., 2006; J. Mendling, Verbeek, van Dongen, van der Aalst, & Neumann, 2008). One way 

to reduce the error rate could be to develop tools to detect errors within models, as this is done in this 

paper (Mendling, Neumann, & Van Der Aalst, 2007). And since many debugging features can also be 

translated to process modelling, as presented in Table 5, programming features may be an interesting 

source of inspiration for features regarding debugging of process models. 

Feature Translation 

Inspect 
Inspect the process model or diagram to get an overview of hints, 
style tips and errors in the process model/diagram. 
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Debug project 

Starts a debugging session for the whole project. A debugging 
session is the execution of the process model with options for the 
process modeler to employ certain features to locate errors in the 
process model. 

Debug file Starts debugging session for the selected diagram. 

Attach debugger 
Allows the process modeller to start debugging a process model 
which is being executed. 

Pause Pauses debugging. 

Continue 
Resumes debugging until the next breakpoint or the end of the 
process model is reached. 

Finish debugging session Ends the debugging session. 

New breakpoint 

Sets a new breakpoint at a specific element. When such a 
breakpoint is reached during execution in debug mode, execution 
is paused. During the pause of the execution, the process modeller 
can inspect the values of different data objects in the different live 
instances of the process model. 

New watch 
Add a data object to watch in order to observe how this variable 
changes over the course of the execution of the process. 

Step over 
Go through the model one activity at a time. If the activity is a 
subprocess it executes the whole subprocess without stepping 
through the subprocess. 

Step into 
Go through the model one activity at a time. If the activity is a 
subprocess it executes the whole subprocess without stepping 
through the subprocess. 

Step into next method 
Runs the process model to the next subprocess and then steps into 
the subprocess. 

Check for deadlock Check the process model/diagram for possible deadlocks. 

Apply code changes 
Apply changes to the process model/diagram while a debug 
session is running. 

Set current thread 
During debugging, when stepping through the process model, 
switch to another active path (created by a parallel or inclusive 
gateway). 

Table 5: debug features 

4.5 Edit 

The edit category contains features which facilitate certain aspects of creating the content, be it programs 

or process models. Typical features in this category are cut, copy and paste. This category contains mostly 
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features which are not specific to programming tools, and as such only a few of the features are 

considered to be potentially interesting and new for process modelling tools. 

 

Feature Translation 

Paste from history - Paste from clipboard history. 
- Go back through the history of the process model/diagram 

and paste to the current version. 

Toggle rectangular selection Turns off or turns on the rectangular block selection. Rectangular 
selection only selects parts of the process model which lie directly 
within the selection rectangle. Non-rectangular selection enables 
the selection of random patterns within the process model. 

Table 6: edit features 

4.6 Graphical User Interface Builder 

Java can be used to make a program with a graphical user interface (GUI). GUI’s can be written from 

scratch, but NetBeans features a GUI builder to (partly) automate and facilitate the creation of GUI’s. 

Since process models are graphical in nature, many features are easily translatable to process modelling.  

Feature Translation 

Take GUI snapshot Take a snapshot of the current process model/diagram. 

Palette The menu containing all the elements which can be added to the 
process mode/diagram. This menu could contain a search and sort 
function. 

Add to palette Add a new element to the palette. 

Drag and drop elements Process model elements can be dragged and dropped into the 
process model/diagram. 

GUI navigator window Display a tree hierarchy of all components contained in the 
currently opened process model/diagram. This could also include a 
summary of all elements included in the process model/diagram. 

Layout manager The process model editor. 

Guide lines When elements are added to the editor, show guide lines to line 
up elements. 

Quick multiple additions Allow the user to quickly add more than one of the same element 
to the process model/diagram at once. 

Table 7: GUI builder features 
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4.7 Interface Layout 

Most of the interface layout features of NetBeans can be useful in process modelling tools. Features such 

as ‘tab pages’ and ‘display program full screen’ are not specific to programming tools and, although useful, 

are not really of interest in this context. Some other features however, while not completely exclusive to 

programming tools, are uncommon enough to merit their inclusion in the list of useful features and are 

included in table. 

Feature Translation 

Show only editor Show only the editor to free up the whole screen while modelling. 

Clone tabs Clone the view of a diagram. 

Table 8: interface layout features 

4.8 Navigation 

NetBeans features many options for facilitating the navigation within and between projects opened in the 

program. Many of these features seem to be applicable to navigation within and between process models 

too. The various ‘go to …’ features incorporated into NetBeans for example allow the user to search for 

certain files or specific elements within files to quickly open the files and navigate to the specified 

element. Process modelling tools can include similar features where they allow the user to enter task, 

subprocess, or diagram names or text which is included in text annotations, or still other elements. A 

selection of the most useful features, along with their translations, is listed in Table 9. 

Feature Translation 

Go to declaration Go to other occurrences of the selected data object or text 
annotation. 

Go to file Opens a menu in which the user can search for a diagram or 
process model name and subsequently open that file. 

Go to type or symbol Opens a menu in which the user can search for specific elements 
within process models (i.e. a diagram, a subprocess, a data object, 
a task, a text annotation, …) and open the corresponding file. 

Inspect hierarchy Display the hierarchy of the currently opened process model in a 
separate window. 

Inspect members Display all data objects of the currently opened diagram in a 
separate window. 

Last edit location Go to the location of the last edit. 
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Next/previous error Go to the next/previous error detected by the process modelling 
tool. 

Navigator A separate window which displays a drop-down list with all the 
elements and data associations contained in a project in a 
structured way. The list can be sorted and filtered on the basis of a 
number of criteria and clicked on to go to the corresponding place 
in the model. 

Table 9: navigation features 

4.9 Other 

The ‘other’ category contains NetBeans features which could not be classified in another category. This 

means that most of these features are not related to one another, which makes trying to make a general 

conclusion about the usefulness of the features in this category futile. Table 10 contains the programming 

tool features which have been translated to process modelling tool features. 

Feature Translation 

Macro recording Record macros to speed up frequently performed functions or 
combinations of functions. 

Show versioning labels Display a versioning label on the diagrams. 

Plugins Possibility to add extra functions, created by third parties, to the 
process modelling tool. 

Import settings Import the settings from another or previous installation of the 
process modelling software. 

Keyboard shortcuts Preconfigured keyboard shortcuts (which can be altered) to quickly 
access frequently used features of the process modelling program. 

Action Items A to-do-list of things which need to be resolved in various projects. 
The action items which can be selected are generated 
automatically by the process modelling program. 

Tasks A to-do list of task specified by the user ordered by due date. 

Start page On startup, a start page is displayed with important information 
and links to recent projects. 

Table 10: other features 

4.10 Profiling 

Profiling features are features which document the performance of programmes. In programming tools 

profiling features analyse and document CPU performance, memory usage and thread states. Within 

process modelling profiling could log duration of activities or groups of activities, arrival of massages, 
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errors which occurred, interruptions of processes, values of data objects, … This could be done either in 

real life execution of the process or in simulations.  

Feature Translation 

Profile project Profile (see profiling explanation) the entire process model. 

Profile file Profile (see profiling explanation) a diagram. 

Attach profiler Start profiling a process model which is already being executed, i.e. 
not from the start. 

Rerun profiling session Start a profiling session with the same settings as the previous 
session. 

Modify profiling session Modify profiling settings while the profiling session is running. 

Reset collected results Reset the results collected by the profiler 

Take snapshot of collected 
results 

Take a snapshot of the collected results from the profiling session. 

Take heap dump Store only a subset (a partial snapshot) of the collected data from a 
profiling session. 

Load snapshot Load a snapshot of the results generated by a profiling session. This 
data could be used as input for simulation of a process.  

Load heap dump Load the data from a partial snapshot of the results generated by a 
profiling session. This data could be used as input for simulation of 
a process. 

Compare snapshots Compare two snapshot to each other. 

Table 11: profiling features 

 

4.11 Visualization 

The features included into the visualisation category involve the altering of the visual representation or 

adding extra visual aids to the code in the editor. These features do not however alter the content of what 

is represented. Some of these visual aids can be translated to process modelling and the most promising 

features are listed below in Table 12. 

Feature Translation 

Code folding Folding of subprocesses, swimming lanes, pools and comments. 

Show indent Guidelines Show Guidelines for formatting diagrams. 
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Diff Display two BPMN 2.0 diagrams side by side or in an overlay and 
highlight the differences between the two files. 

Glyphs Indicators for the different elements within the process model 
which indicate the presence of errors or suggestions for 
improvement of the model at that location. 

Error stripe Highlight modelling errors (including mistakes against good 
practices regarding style) made within the process diagram. 

Syntax colouring and 
highlighting 

The process model could be automatically coloured to provide 
better reading clarity.  

Table 12: visualisation features 
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5 Conclusion 

The final chapter of this master’s thesis reflects upon several things: the results, the limitations of the 

research, and the identification of future work. 

5.1 Summary of results 

This thesis sets out to find if it could be useful to look towards programming tools for features which could 

be applied in process modelling tools. To achieve this features from a particular programming tools, 

namely NetBeans, were used as a test case to discover the feasibility of translating features from 

programming tools to potential features for process modelling tools. This thesis found that out of the 232 

NetBeans features included in this work, 149 were translatable to process modelling terms. Of those, 85 

translated features were potentially useful and new.   

5.2 Discussion of results 

The results presented in chapter 4 can be used as a basis for finding new features to improve process 

modelling tools. Especially the features in the Debug, Profile and Content categories seem promising for 

further research to be conducted on their potential usefulness. The Administration and Interface Layout 

categories on the other hand seem the least promising. 

The fact that 85 programming tool features were identified as potentially useful indicates that 

programming tool features can prove to be a reliable source of inspiration for new features in process 

modelling tools.  

5.3 Limitations of the research 

This research certainly has limitations. The first being that the list of potentially useful features are 

features which were translatable, but they were not proven to be effective in any other way. That is why 

this list can only be regarded as a list of potentially useful features or ideas for features. There are many 

reasons why a feature on the list could in practice be less useful. They were never implemented and tested 

in a process modelling tool, so there can be technical reasons why a feature is not applicable to process 

modelling. The list was never checked against existing process modelling features, so features on the list 

may already exist. There might be features on the list which would achieve what it is designed for in a way 

inferior to already existing methods which accomplish the same. And certainly this is not the end of the 

list of reasons why features on the list can potentially be superfluous. 

A second limitation of this research lies within the process of translation. The in section 3.3.2 suggested 

translations of concepts from a programming language to a business process modelling language yielded 
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similarities which were in many cases good matches with each other, though rarely perfect matches. This 

could influence the reliability of the translation of features. Another limitation stems from the fact that 

two specific languages were chosen to provide evidence for the translation of concepts. This could affect 

the extensibility of the results to other process modelling languages. Therefore, certain features from the 

list which are proven to be useful for process modelling tools which are designed for one particular 

process modelling language are not necessarily useful in other tools.  

5.4 Future work 

This thesis unearthed a couple of possible routes for further research. First of all, since this thesis focussed 

mainly on one programming tool, NetBeans, other tools could be researched in order to reveal more 

features. NetBeans has quite a wide range of features available and will have a lot of them in common 

with other tools, nevertheless there will be features in other tools which are not present in NetBeans. 

Certainly when considering tools developed mainly for other programming languages than Java. 

The second route for future work would be to research the list of potentially useful features to determine 

which of them are indeed useful for process modelling tools. This can be done in multiple ways. One way 

is to compare the list against existing tools to eliminate existing or superfluous features. The remaining 

features could then be implemented into a tool to assess their usefulness. The usefulness of the features 

could also be tested for application within process modelling tools for making declarative process models. 

The last suggestion for future work is to revisit this research, but in the opposite direction. In this work a 

relationship was established between programming and process modelling and then this was exploited in 

the direction from programming tool to process modelling tool. Further work could do the same from 

process modelling tool features to programming tool features. 

 



I 
 

List of cited works 

Allweyer, T., & Schweitzer, S. (2012). A tool for animating BPMN token flow. Lecture Notes in 

Business Information Processing, 125 LNBIP, 98–106. doi:10.1007/978-3-642-33155-8_8 

Carbonnelle, P. (2016). PYPL PopularitY of Programming Language. Retrieved May 11, 2016, from 

http://pypl.github.io/PYPL.html 

Chinosi, M., & Trombetta, A. (2012). BPMN: An introduction to the standard. Computer Standards & 

Interfaces, 34(1), 124–134. doi:10.1016/j.csi.2011.06.002 

Dumas, M., La Rosa, M., Mendling, J., & Reijers, H. A. (2013). Fundamentals of business process 

management (1st ed.). Springer-Verlag Berlin Heidelberg. 

Fahland, D., Mendling, J., Reijers, H. A., Weber, B., Weidlich, M., & Zugal, S. (2010). Declarative versus 

imperative process modeling languages: The issue of understandability. Lecture Notes in 

Business Information Processing, 43 LNBIP, 477–488. doi:10.1007/978-3-642-12186-9_45 

Goedertier, S., Haesen, R., & Vanthienen, J. (2008). Rule-based business process modelling and 

enactment. International Journal of Business Process Integration and Management, 3(3), 194. 

doi:10.1504/IJBPIM.2008.023219 

Gosling, J., Joy, B., Steele, G., Bracha, G., & Buckley, A. (2014). The Java ® Language Specification Java 

SE 8 Edition. 

Guceglioglu, A. S., & Demirors, O. (2005). Business Process Management: 3rd International 

Conference, BPM 2005, Nancy, France, September 5-8, 2005. Proceedings. In W. M. P. Aalst, B. 

Benatallah, F. Casati, & F. Curbera (Eds.), (pp. 374–379). Berlin, Heidelberg: Springer Berlin 

Heidelberg. doi:10.1007/11538394_26 

Harmon, P., & Wolf, C. (2011). Business Process Modeling Survey. BPTrends, (December), 36. 

Retrieved from http://bpm.ucoz.ru/_ld/1/111_Business_Proces.pdf 

Mendling, J., Moser, M., Neumann, G., Verbeek, H. M. W., van Dongen, B. F., & van der Aalst, W. M. 

P. (2006). Faulty EPCs in the SAP Reference Model. Business Process Management : 4th 

International Conference, BPM 2006 Proceedings, 4102, 451–457. doi:10.1007/11841760_38 

Mendling, J., Neumann, G., & Van Der Aalst, W. M. P. (2007). Understanding the Occurrence of Errors 

in Process Models based on Metrics. Proceedings 15th International Conference on Cooperative 

Information Systems (CoopIS 2007), 113–130. 

Mendling, J., Reijers, H. a., & van der Aalst, W. M. P. (2010). Seven process modeling guidelines 



II 
 

(7PMG). Information and Software Technology, 52(2), 127–136. 

doi:10.1016/j.infsof.2009.08.004 

Mendling, J., & Strembeck, M. (2008). Influence factors of understanding business process models. 

Business Information Systems, LNBIP 7, 142–153. doi:10.1007/978-3-540-79396-0_13 

Mendling, J., Verbeek, H. M. W., van Dongen, B. F., van der Aalst, W. M. P., & Neumann, G. (2008). 

Detection and prediction of errors in EPCs of the SAP reference model. Data and Knowledge 

Engineering, 64(1), 312–329. doi:10.1016/j.datak.2007.06.019 

Oaks, S., & Wong, H. (1999). Java Threads (2nd ed.). O’Reilly. 

OMG. (2011). Business Process Model and Notation (BPMN) version 2.0. 

Oracle. (n.d.-a). Creating Objects. Retrieved from 

https://docs.oracle.com/javase/tutorial/java/javaOO/objectcreation.html 

Oracle. (n.d.-b). Defining Methods. Retrieved from 

https://docs.oracle.com/javase/tutorial/java/javaOO/methods.html 

Oracle. (n.d.-c). Expressions, Statements, and Blocks. Retrieved from 

https://docs.oracle.com/javase/tutorial/java/nutsandbolts/expressions.html 

Oracle. (n.d.-d). Providing Constructors for Your Classes. Retrieved from 

https://docs.oracle.com/javase/tutorial/java/javaOO/constructors.html 

Oracle. (n.d.-e). The if-then and if-then-else Statements. Retrieved from 

https://docs.oracle.com/javase/tutorial/java/nutsandbolts/if.html 

Oracle. (n.d.-f). The switch Statement. Retrieved from 

https://docs.oracle.com/javase/tutorial/java/nutsandbolts/switch.html 

Oracle. (n.d.-g). Variables. Retrieved from 

https://docs.oracle.com/javase/tutorial/java/nutsandbolts/variables.html 

Oracle. (n.d.-h). What Is an Exception? Retrieved from 

https://docs.oracle.com/javase/tutorial/essential/exceptions/definition.html 

Oracle. (2014). Developing Applications with NetBeans IDE User’s Guide. Retrieved October 7, 2015, 

from http://docs.oracle.com/cd/E50453_01/doc.80/e50452/toc.htm 

Pesic, M. (2008). Constraint-Based Workflow Management Systems : Shifting Control to Users. 

Eindhoven University of Technology. 

Recker, J., & Dreiling,  a. (2007). Does it matter which process modelling language we teach or use? 



III 
 

an experimental study on understanding process modelling languages without formal …. 18th 

Australasian Conference on Information …. 

Rosemann, M., & Bruin, T. De. (2005a). Application of a Holistic Model for Determining BPM 

Maturity. BPTrends, (February), 1–21. 

Rosemann, M., & Bruin, T. De. (2005b). Towards a Business Process Mangement Maturity Model. 

ECIS 2005 Proceedings of the Thirteenth European Conference on Information Systems, (May), 

26–28. 

Silver, B. (2011). BPMN Method & Style, with BPMN implementer’s guide (2nd ed.). Cody-Cassidy 

Press. 

Stebbins, R. A. (2001). Exploratory Research in the Social Sciences. Sage University Papers Series on 

Qualitative Research Methods (Vol. 48). Thousand Oaks, CA: Sage. 

Tanenbaum, A. S. (2006). Structured Computer Organization (5th ed.). New Jersey: Pearson Prentice 

Hall. 

Vanderfeesten, I., Reijers, H. A., & van der Aalst, W. M. P. (2008). Evaluating workflow process 

designs using cohesion and coupling metrics. Computers in Industry, 59(5), 420–437. 

doi:10.1016/j.compind.2007.12.007 

  



IV 
 

Attachment 1: programming tool features 

These definitions are based on the manual of NetBeans (Oracle, 2014). 

File 

New project: creates a new project. 

- New project wizard: choose a template and name the new project. 

New file (wizard): creates a new file. 

- New file wizard: choose a template and name the new file. 

- Resource bundles: stores selected characteristics of an object as key and value pairs in a set 

of .properties files. This can be used to internationalize code. 

Projects, packages and source files: the source files are contained within packages in order to organize 

them. The different packages make up a project. 

Open project: opens a project. 

Open recent project: shows a list of recent projects to open. 

Close project: close the current project. 

Close other projects: close all projects other than the one which is currently being worked on. 

Close all projects: close all currently opened projects. 

Open file…: open a file. 

Open recent file: display the recent files the user has been working on in a menu for quick opening. 

Project groups: groupings of projects can be created so that several projects can be opened and closed 

at once. 

Project properties: display the properties of the currently active project, here some properties can also 

be altered. 

import project: import projects created in other ides 

export project: export the project to a zip-file. 

Save: save the current file. 

Save as: save and rename the file. 

Save as template: a file can be saved as a template and added to the template chooser. 

Save all: save all open files. 

Page setup: page setup for printing. 

Print: print the currently opened file. 

Exit: exit the program. 

Edit 

Undo: reverses (one at a time) a series of editor actions, except save. 
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Redo: reverses (one at a time) a series of undo commands. 

Cut: cuts the current selection and copies it to the clipboard. 

Copy: copies the current selection to the clipboard. 

Paste: pastes the contents of the clipboard into the insertion point. 

Paste formatted: pastes the formatted contents of the clipboard into the insertion point. 

Paste from history: pastes from clipboard history. 

Delete: deletes the current selection. 

Select all: selects everything in the current document or window. 

Select identifier: selects the current identifier. 

Find selection: finds instances of the current selection. 

Find next/previous: finds next/previous instance of the searched text. 

Find…: finds an instance of the searched text. 

Replace: finds a string of text and replaces it with the string specified. 

Find usages: finds usages and subtypes of selected code. 

Find in projects: finds specified text, object names, object types within projects. 

Replace in projects: replaces text, object names, object types within projects. 

Start/stop macro recording: macros can be recorded to insert source code snippets or common editor 

tasks. 

View 

Split horizontally/vertically: view a split copy of the current page either vertically or horizontally. 

Code folding: collapse and expand code blocks of code or comments. 

- Collapse all/expand all: collapse/expand all code blocks and comments. 

- Collapse/expand all Javadoc: collapse/expand all java documentation. 

- Collapse/expand all java code: collapse/expand all java code. 

Ide log: a log file of the ide’s processes. 

Toolbar: select and deselect items for the toolbar. 

Show editor toolbar: shows/hides editor toolbar 

Show line numbers: shows/hides line numbers 

Show non-printable characters: shows/hides non-printable characters 

Show breadcrumbs: shows/hides a trail of links to the previous pages the user navigated to. 

Show indent guidelines: shows/hides indent guidelines. 

Show versioning labels: shows/hides the version label. 

Synchronize editor with views: when checked, the file which is currently selected in the editor is 

automatically selected in the files and projects tabs 

Show only editor: show only the editor. 



VI 
 

Full screen: display the ide on a full screen. 

Navigate 

Back: moves back to previously opened document. 

Find previous/next occurrence: moves the insertion point to the previous/next found occurrence of 

the text that you previously searched for. 

Find selection: finds the item in which the cursor is currently inserted. 

Forward: moves forward to next opened document. 

Go to...: use specific “go to...” Commands to quickly navigate to target locations. 

- Go to declaration: go to the declaration of the selected variable. 

- Go to source: go to the source. 

- Go to file: opens a menu in which the user can search for a file name and subsequently open 

that file. 

- Go to type or symbol: opens a menu in which the user can search for specific elements within 

files (i.e. A class, a method, a variable, an expression, a comment, …) and open the 

corresponding file. 

- Go to line: go to the line specified by the user. 

Inspect hierarchy: inspect the hierarchy of the current file in the editor in a separate menu. 

Inspect members: inspect the members of the current file in the editor in a separate menu. 

Last edit location: go to the location of the last edit. 

Next/previous bookmark: go to the next/previous bookmark. 

Next/previous error: go to the next/previous error detected by the ide. 

Select in file: select the current file in the editor in the file menu too.  

Select in projects: select the current file in the editor in the projects menu too. 

Toggle highlight search: turns off or turns on the highlighting of search text. 

Source 

Format: auto format the code displayed currently in the editor. 

Remove trailing spaces: remove the trailing spaces of the code displayed currently in the editor. 

Shift line left/right: reduces/increases the indentation by one tab stop. 

Move up/down: move the line of code where the cursor is currently situated up or down. 

Move code element up/down: move the whole code element where the cursor is currently situated 

up or down. 

Duplicate up/down: duplicate the line of code where the cursor is currently situated up or down. 

Toggle comment: comments out/removes the comment marks from the selected lines 

Complete code: displays a dialog box with possible ways of completing the expression being typed. 

Insert code: displays a menu to generate getters, setters, properties, and so on. 
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Remove surrounding code: remove the surrounding parts of a nested statement. 

Fix code: for some common coding mistakes, the source editor provides hints for adding the missing 

code and offers to add the code automatically. 

Fix imports: automatically insert the missing imports needed in a certain class. 

Organize imports: automatically organize the imports, replace non-specific imports (imports with ‘*’ 

wildcards) with specific imports and organize them alphabetically.  

Organize members: automatically organize the members in the code currently displayed in the editor. 

Show method parameters: show tips for the method parameters. 

Show documentation: show the Javadoc documentation for the element where the cursor is placed. 

Show dependencies: show the dependencies in the file.  

Insert next/previous matching word: completes the word you are typing to match the next/previous 

word in the file that matches the word you are typing. 

Inspect: inspect the file to get an overview of certain things, like the hints given by the ide or the 

errors/bugs detected within the file. 

Scan for external changes: scan for external changes to update information about files. 

Refactor 

Rename: rename a java source file and refactor the program to account for the name change. 

Move: move a java source file from one package to another and refactor. 

Copy: copy a java source file and refactor. 

Safely delete: have the ide check for references to a code element before you delete that code 

element. 

Pull up: moves methods and fields to a class the current class inherits from. 

Push down: moves inner classes, methods, and fields to all subclasses of their current class. 

Extract interface: creates a new interface from the selected public non-static methods in a class or 

interface. 

Extract superclass: extracts the common features of classes to create a new superclass. 

Use supertype where possible: replaces references to a type with references to one of the type's 

supertypes. 

Introduce a variable, constant, field or method: changes a selected code fragment into a variable, 

constant, field, or method. 

Move inner to outer level: moves an inner class one level up in hierarchy. 

Convert anonymous to member: convert an anonymous class to a member. 

Encapsulate fields: changes the field's access modifier to private so that the field cannot be directly 

referenced from outside of the class and creates accessor methods. 
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Replace constructor with factory: introduces a new static factory method that calls the constructor 

and replaces existing calls to the constructor with calls to the new factory method. After replacing a 

public constructor with a factory method, the constructor is made private. 

Replace constructor with builder: introduces a builder class that calls the hidden constructor and 

replaces existing calls to the constructor with calls to the builder class. 

Invert boolean: replaces a boolean method or variable with an opposite definition. 

Inspect and transform: inspect project for patters which can be transformed into other and better 

patterns. 

Run 

Run project: executes the main project or the currently selected project if no main project is set. 

Test project: starts unit test for project. 

Build project: converts a project to machine readable instructions which can be run on a computer. 

Clean and build: deletes all previously compiled files and distributable outputs and builds the main 

project or the currently selected project if no main project is set. 

Set project configuration: configure project settings such as the project’s classpath and main class. 

Set main project: choose which of the currently opened projects to set as the main project. 

Generate Javadoc: automatically generates a Javadoc of the project. 

Run file: runs the currently selected file. 

Test file: starts unit test for current file. 

Compile file: compiles the file. If you select a folder, the ide compiles only the files that are new or 

have changed since the last compile. 

Check file: checks file dependencies in the currently selected project when building. 

Validate file: validates file dependencies in the currently selected project when building. 

Repeat build/run: runs/builds the currently selected project once again. 

Stop build/run: stops the building/running of the projects. 

Debug 

Debug project: starts a debugging session for the whole project. A debugging session is the execution 

of the program with options for the developer to employ certain features to locate errors in the 

program. 

Debug file: starts debugging session for selected file. 

Debug test file: starts debugging test for file. 

Attach debugger…: allows the developer to start debugging an already running application. 

Finish debugger session: ends the debugging session. 

Pause: pauses debugging. 
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Continue: resumes debugging until the next breakpoint or the end of the program is reached. 

Step over: executes one source line. If the source line contains a call, executes the entire routine 

without stepping through the individual instructions. 

Step over expression: steps over the expression and then stops the debugging. 

Step into: executes one source line of a program. If the line is a method call, executes the program up 

to the method's first statement and stops. 

Step into next method: runs the current project to the specified method and then steps into the 

method. 

Step out: executes one source line of a program. If the line is a method call, executes the method and 

returns control to the caller. 

Run to cursor: runs the current project to the cursor's location in the file and pauses program 

execution. 

Apply code changes: apply changes to code while the debug session is running. 

Set current thread: used to switch to another thread while debugging the program. 

Toggle line breakpoint: adds a line breakpoint or removes the breakpoint at the cursor location in the 

program. 

New breakpoint: sets a new breakpoint at the specified line, exception, or method. 

New watch: adds the specified variable to watch. 

Evaluate expression: evaluate the expression selected to its value. 

Check for deadlock: checks the code for possible deadlocks. 

Profile 

Profiling: the process of collecting data about cpu performance, memory usage and thread states. 

Profile project: collect data about the cpu performance, memory usage and thread states when 

running a project, allowing the developer to diagnose problems with performance and memory more 

easily. 

Profile file: collect data about the cpu performance, memory usage and thread states when running 

the file, allowing the developer to diagnose problems with performance and memory more easily. 

Attach profiler: allows the developer to start profiling an already running application. 

Rerun profiling session: enables the developer to start a new profiling session that uses the settings 

from the previous profiling session.  

Modify profiling session: opens the select profiling task when a profiling session is in progress. The 

developer can modify the profiling task or criteria without stopping the application that you are 

profiling. 

Reset collected results: resets the results collected by the profiler. 
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Run GC: run garbage collection while running a program to eliminate dead objects from the reported 

live objects. 

Take snapshot of collected results: takes a snapshot of the collected profiling results and displays the 

results in a new window. 

Take heap dump: a heap dump captures profiling data at a specific point in time. 

Load snapshot: load a snapshot taken of the data collected by the profiler at a previous point in time. 

Load ide snapshot: et 

Load heap dump: record the date which is currently on the memory heap. 

Compare snapshots: compare two snapshots to each other. 

Team 

Shelve changes: allows to make changes to a project without committing them to Git, subversion or 

mercurial. 

Git: a free and open source, distributed version control system designed to handle everything from 

small to very large projects with speed and efficiency. 

Mercurial: a fast, lightweight source control management system designed for efficient handling of 

very large distributed projects. 

Subversion: a type of version control system that aids developer groups working with shared source 

files in common repositories by managing file revision history information. 

History: enables the user to view a summary of a file's evolution over time by revision number. 

Find tasks: create an advanced query to search for tasks. 

Report task…: create a new task by specifying the details of that task. 

Create build job: specify the application that the server needs to build. 

Tools 

Toolbar customization: the ide provides comprehensive control over how toolbars are presented. 

Toolbars can be added, removed, positioned and visibility and content can be controlled. 

Apply diff patch: applies a patch file to an individual file or a folder. A patch file enables you to modify 

or patch a file or folder based on the differences between the two versions of the file. 

Diff: displays the two files side by side and uses background highlight colors to display the differences 

between the two files. 

Add to favorites: add a file to favorites. 

Create/update tests: enables you to create unit test suites and compilable test classes for use as 

skeletons in your unit tests. 

Analyze Javadoc: identifies the places in your code that need Javadoc comments and allows for quick 

insertion of Javadoc documentation. 
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Add to palette: add a bean to the palette window. 

Internationalization: let’s you easily insert internationalization strings while you write your code as 

well as internationalize files that are already written. 

- Insert internationalized string: enables the addition of an internationalization string as 

the source is created. 

Java platforms: option to add Javadoc to the ide. 

NetBeans platforms: a window with NetBeans platform information. 

Ant variables: a window for managing ant variables. 

Libraries: option to add Javadoc for a jar file. 

Templates: a window in which a template can be chosen. 

DTDS and XML schemas: a window in which information and manuals for technologies supported by 

NetBeans can be consulted. 

Palette: menu containing all the elements which can be added to the panel. 

Plugins: possibility to add extra functions, created by third parties, to the programming tool. 

Options: 

- Import ide settings: imports the settings from another or previous ide installation. 

- Keyboard shortcuts: keyboard shortcuts are preconfigured and new ones can be 

created to quickly access frequently used ide features. 

Window 

Drag and drop windows: all windows can be dragged and dropped to anywhere in the ide. 

Projects: opens the projects window. 

Files: opens the files window. 

Favorites: opens the favorites window. 

Services: opens the services window. 

Navigator: a drop-down list which displays the members or bean patterns of the source file. The list 

can be sorted and filtered on the basis of a number of criteria. 

Action items: a list of things which need to be resolved in various projects. The action items which can 

be selected are generated automatically by the ide.  

Tasks: opens the tasks window. 

Output: opens the output window. 

Editor: switches to the source editor. 

Debugging: 

- Variables: opens the variables debugger window. 

- Watches: opens the watches debugger window. 

- Call stack: opens the call stack debugger window. 

- Loaded classes: opens the loaded classes debugger window. 
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- Breakpoints: opens the breakpoints debugger window. 

- Sessions: opens the sessions debugger window. 

- Threads: opens the threads debugger window. 

- Sources: opens the sources debugger window. 

Web: a link to the NetBeans website which opens in the default web browser. 

ID tools: a window in which ide tools are displayed. 

Configure window: 

- Dock: pins a detached window to the ide. 

Reset windows: reset windows to their default position. 

Close window: closes the current tab in the current window. If the window has no tabs, the whole 

window is closed. 

Close all documents: closes all the documents opened in the source editor. 

Document groups:  

Documents: opens the documents dialog box, in which you can save and close groups of open 

documents. 

Editor 

Source file differentiation: various icons are used to identify different types of source files. 

Start page: on startup, a start page is displayed with important information and links to recent projects. 

Toggle bookmark: toggles bookmark on or off on the line of code where the user clicked. 

Insert line breakpoint: inserts a line breakpoint on the line of code where the user clicked. 

Tabs drag and drop: drag and drop the editor tabs to display them alongside each other. 

Clone tabs: clone the view of a file. 

Glyphs: line status indicators in the left margin of the editor. 

Error stripe: markings in the right scroll bar of the editor window which contains marks for various 

things in the file, such as errors, bookmarks… 

Status line: a status line beneath which displays the line and row number of where the cursor is placed 

and the current insertion mode (insert or overtype). 

Syntax coloring and highlighting: the syntactical coloration of source code in the source editor. 

Insertion of matching pairs: automatic insertion of matching pairs of braces, brackets and quotes. 

Source editor code templates: abbreviations can be typed into the code which the editor expands into 

code clocks. The templates can include placeholder values. 

Toggle rectangular selection: turns off or turns on the rectangular block selection. 

Tabs: tab pages used to navigate between open files. 
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GUI 

GUI builder: enables the user to lay out forms by placing components where the user wants them and 

by providing visual feedback in the form of guide lines. 

GUI navigator window: displays a tree hierarchy of all components contained in the currently opened 

form. Displayed items include visual components and containers, such as buttons, labels, menus, and 

panels, as well as non-visual components such as timers and data sources. 

Palette window: a list containing all the components that can be added to forms. The user can 

customize the window to display its contents as icons only, or as icons with component names. 

Properties window: displays the editable settings for the currently selected component. 

Connection wizard: assists in setting events between components in a form without the need of writing 

code manually. 

Layout manager: enables the user to add, remove, and organize window components such as swing 

components, AWT components, layouts, and beans. 

Take GUI snapshot: take a snapshot of the current GUI. 
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Attachment 2: translation of programming tool features 

Administration 
  

New File (wizard) A wizard in which a template and 
name Choose a template and 
name the new file. 

A dialog box where the user can 
choose one out of several 
templates for beginning a new 
BPMN 2.0 diagram. 

Projects, packages and 
source files 
 

The source files are contained 
within packages in order to 
organize them. The different 
packages make up a project. 

BPMN 2.0 processes are similarly 
organised into process models 
which consist of one or more 
diagrams. This could be used as 
the basis for a similar system for 
process modelling tools. 

Open Recent Project Shows a list of recent projects to 
open. 

Display the recent process 
models the user has been 
working on in a menu for quickly 
opening them. 

Close other projects Close all projects other than the 
one which is currently being 
worked on. 

Close all process models other 
than the one which is currently 
being worked on. 

Close all projects Close all currently opened 
projects. 

Close all currently opened 
process models. 

Open recent file Display the recent files the user 
has been working on in a menu 
for quick opening. 

Display the recent files the user 
has been working on in a menu 
for quick opening. 

Project groups Groupings of projects can be 
created so that several projects 
can be opened and closed at 
once. 

Make process model groups to 
open or close them all at once. 

Import project Import projects created in other 
IDEs 

Import process models which 
were made in another modelling 
program. 

Export project Export the project to a ZIP-file. Export process models into 
another file format. 

Save as template A file can be saved as a template 
and added to the template 
chooser. 

Save the current diagram as a 
template. 

Save all Save all open files. Save all currently opened 
diagrams. 

Rename Rename a Java source file and 
refactor the program to account 
for the name change. 

Rename a diagram or process 
model and automatically change 
the necessary names in the file 
and other files. Example: the 
name of a file of a subprocess 
changed and the name of the 
process in the superprocess 
automatically changes to the new 
name. 

Move Move a Java source file from one 
package to another and refactor. 

Move a diagram from one 
location to another and refactor. 
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Safely delete Have the IDE check for references 
to a code element before you 
delete that code element. 

Have the process modelling 
program check for references to a 
diagram before deleting it. 

Generate Javadoc Automatically generates a 
Javadoc of the project. 

Automatically generate a 
document with an overview of all 
the comments in the process 
model. 

Projects Opens the projects window: a 
window which contains all the 
opened projects. 

Opens a window which contains 
all the opened process models. 

Files Opens the files window: a 
window which contains all the 
files of the opened projects. 

Opens a window which contains 
all the files of the opened 
projects. 

Close all documents Closes all the documents opened 
in the Source Editor. 

Closes all files opened in the 
process modelling program. 

Document groups Groupings of documents can be 
created so that several 
documents/projects can be 
opened and closed at once. 

Groupings of documents can be 
created so that several 
documents/diagrams/process 
models can be opened and closed 
at once. 

Documents Opens the documents dialog box, 
in which you can save and close 
groups of open documents. 

Opens a documents dialog box, in 
which you can save and close 
groups of open documents. 

Source file differentiation Source files are visually 
differentiated according to their 
function. 

Source files are visually 
differentiated according to their 
function. 

Collaboration 
  

Shelve changes Allows to make changes to a 
project without committing them 
to GIT, Subversion or Mercurial. 

Allows to make changes to a 
project without committing them 
to a version control system. 

Git A free and open source, 
distributed version control 
system designed to handle 
everything from small to very 
large projects with speed and 
efficiency. 

A version control system could 
also be developed for process 
modelling. 

Mercurial A fast, lightweight Source Control 
Management system designed 
for efficient handling of very large 
distributed projects. 

See Git. 

Subversion A type of version control system 
that aids developer groups 
working with shared source files 
in common repositories by 
managing file revision history 
information. 

See Git. 

History Enables the user to view a 
summary of a file's evolution over 
time by revision number. 

Enables the user to view a 
summary of a file's evolution over 
time by revision number. 
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Find tasks Create an advanced query to 
search for tasks. 

Create an advanced query to 
search for tasks. 

Report task… Create a new task by specifying 
the details and the due date of 
that task. 

Create a new task by specifying 
the details and the due date of 
that task. 

Content 
  

Format Auto format the code displayed 
currently in the editor. 

Auto format the diagram/process 
model according to (a choice of) 
style rules. 

Shift left/right Shift the line of code where the 
cursor is currently situated to the 
left or the right for one standard 
tab space. 

Shift an element of the process 
model to the left or the right by a 
standard amount or until it lines 
up with another element. 

Move up/down Move the line of code where the 
cursor is currently situated up or 
down. 

Move an element in the process 
model up or down by a standard 
amount or until it lines up with 
another element. 

Duplicate up/down Duplicate the line of code where 
the cursor is currently situated up 
or down. 

Duplicate an element in the 
process model up or down, or left 
or right. 

Toggle comment Insert or remove two forward 
slashes (“//”) to toggle comment 
on or off. 

Provide a way to access and 
change the text annotation 
accompanying the process. 

Comment A piece of text embedded in the 
code which will not be executed 
but is there for providing 
explanation of the code. 

Comparable to a text annotation.  

Code completion Displays a dialog box with 
possible ways of completing the 
expression being typed. 

Complete the names of tasks in 
the process model and/or display 
common next elements after the 
insertion of an element. 

Insert code Displays a menu to generate 
getters, setters, properties, and 
so on. 

Display a menu to generate 
frequently used patterns or 
elements. 

Code assistance Suggest improvements to the 
code. 

Suggest improvements to the 
process diagram/model. 

Fix code For some common coding 
mistakes, the Source Editor 
provides hints for adding the 
missing code and offers to add 
the code automatically. 

Provide hints in the editor for 
fixing common modelling 
mistakes. 

Organize members Automatically organize the 
members in the code currently 
displayed in the editor. 

See: format. 

Show method parameters Show tips for the method 
parameters. 

At every element in the model, 
show the most used elements 
which follow the current element 
in order to rapidly insert one. 
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Show documentation Show the Javadoc documentation 
for the element where the cursor 
is placed. 

Show the documentation 
associated with the process 
model element where the cursor 
is placed and/or show all the 
documentation added to the 
process models. 

Pull up Moves methods and fields to a 
class the current class inherits 
from. 

Move tasks or data associations 
to the superprocess. 

Push down Moves inner classes, methods, 
and fields to all subclasses of 
their current class. 

Move process model elements to 
a subprocess. 

Extract interface Creates a new interface from the 
selected public non-static 
methods in a class or interface. 

Create a template for a 
diagram/process model type 
based on the current model. 

Extract superclass Extracts the common features of 
classes to create a new 
superclass. 

Creates a new process diagram 
from common elements present 
in two other process diagrams. 

Move inner to outer level Moves an inner class one level up 
in hierarchy. 

Moves the process diagram of 
the subprocess to the super 
process. 

Invert Boolean Replaces a Boolean method or 
variable with an opposite 
definition. 

Switch the text stated 
accompanying the arrows leaving 
a gateway. 

Apply diff patch Applies a patch file to an 
individual file or a folder. A patch 
file enables the modification or 
patching of a file or folder based 
on the differences between the 
two versions of the file. 

Applies a patch to a process 
diagram or model which updates 
the diagram or process model to 
a new version. 

Analyze Javadoc Identifies the places in the code 
that need to be documented in 
the Javadoc and allows for quick 
insertion of Javadoc 
documentation 

Identifies the elements in the 
process model which need 
documentation and allows for 
quick insertion of the 
documentation. 

Internationalization Lets the user easily insert 
internationalization strings while 
the code is written as well as 
internationalize files that are 
already written. 

This lets the user easily insert 
translations of the process 
models and the documentation 
accompanying them. It lets the 
user switch between languages. 

Insert internationalized 
string 

Enables the addition of an 
internationalization string as the 
source is created. 

Enables the addition of a 
translation of text in the original 
process model. 

Insertion of matching 
pairs 

Automatic insertion of matching 
pairs of braces, brackets and 
quotes. 

Automatic insertion of the 
matching pair of gateways. When 
a SPLIT-gateway is placed in the 
model, a JOIN-gateway is added 
too. This could be inserted 
normally, or greyed out as a 
reminder. 
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Source editor code 
templates 

Abbreviations can be typed into 
the code which the editor 
expands into code clocks. The 
templates can include 
placeholder values. 

Templates for frequently used 
patterns. They can be 
automatically suggested when 
the program recognizes the 
beginning of a pattern. 

Inspect and transform Inspect project for patters which 
can be transformed into other and 
better patterns. 

Inspect the process model for 
patterns which can be 
transformed into other, more 
efficient patterns. 

Debug 
  

Inspect Inspect the file to get an overview 
of certain things, like the hints 
given by the IDE or the 
errors/bugs detected within the 
file. 
 

Inspect the process model or 
diagram to get an overview of 
hints, style tips and errors in the 
process model. 

Debug Project/file Starts a debugging session for the 
whole project. A debugging 
session is the execution of the 
program with options for the 
developer to employ certain 
features to locate errors in the 
program. 

Starts a debugging session for the 
whole project. A debugging 
session is the execution of the 
process model with options for 
the process modeler to employ 
certain features to locate errors 
in the process model. 

Debug file Starts debugging session for the 
selected file. 

Starts debugging session for the 
selected diagram. 

Attach debugger Allows the developer to start 
debugging an already running 
application. 

Allows the process modeller to 
start debugging a process model 
which is being executed. 

New breakpoint Sets a new breakpoint at the 
specified line, exception, or 
method. If the program is being 
run in debug mode, execution is 
halted when a breakpoint is 
reached. During the pause of the 
program, the developer can 
inspect the values of the different 
live members. 

Sets a new breakpoint at a 
specific element. When such a 
breakpoint is reached during 
execution in debug mode, 
execution is paused. During the 
pause of the execution, the 
process modeler can inspect the 
values of different data objects in 
the different live instances of the 
process model. 

New watch Adds the specified variable to 
watch. 

Add a data object to watch in 
order to observe how this 
variable changes over the course 
of the execution of the process. 

Pause Pauses debugging Pauses debugging 

Continue Resumes debugging until the next 
breakpoint or the end of the 
program is reached. 

Resumes debugging until the next 
breakpoint or the end of the 
process model is reached. 

Finish debugging session Ends the debugging session. Ends the debugging session. 
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Step into Executes one source line. If the 
source line contains a call, 
executes the entire routine 
without stepping through the 
individual instructions. 

Go through the model one 
activity at a time. If the activity is 
a subprocess it executes the 
whole subprocess without 
stepping through the subprocess. 

Step into next method Runs the current project to the 
specified method and then steps 
into the method. 

Runs the process model to the 
next subprocess and then steps 
into the subprocess. 

Step over Executes one source line. If the 
source line contains a call, 
executes the entire routine 
without stepping through the 
individual instructions. 

Go through the model one 
activity at a time. If the activity is 
a subprocess it executes the 
whole subprocess without 
stepping through the subprocess. 

Run to cursor Runs the current project to the 
cursor's location in the file and 
pauses program execution. 

Run the process model/diagram 
to the specified element. 

Check for deadlock Checks the code for possible 
deadlocks. 

Check the process 
model/diagram for possible 
deadlocks. 

Apply code changes Apply changes to code while the 
debug session is running. 

Apply changes to the process 
model/diagram while a debug 
session is running. 

Set current thread Used to switch to another thread 
while debugging the program. 

During debugging, when stepping 
through the process model, 
switch to another active path 
(created by an AND- or OR-gate). 

Edit 
  

Paste formatted Pastes the formatted contents of 
the clipboard into the insertion 
point. 

Paste the text in the formatted 
form. 

Paste from history Pastes from clipboard history. Paste from clipboard history. 
 
Go back through the history of 
the process model/diagram and 
paste to the current version. 

Select all Selects everything in the current 
document or window. 

Select the whole content of the 
file. 

Replace in projects Replaces text, object names, 
object types within projects. 

Replace text in process 
model/diagram. 

Toggle rectangular 
selection 

Turns off or turns on the 
rectangular block selection. 

Turns off or turns on the 
rectangular block selection. 
Rectangular selection only selects 
parts of the process model which 
lie directly within the selection 
rectangle. Non-rectangular 
selection enables the selection of 
random patterns within the 
process model. 
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GUI builder 
  

Take GUI snapshot Take a snapshot of the current 
GUI layout. 

Take a snapshot of the current 
process model/diagram. 

Palette Menu containing all the elements 
which can be added to the panel. 

The menu containing all the 
elements which can be added to 
the process mode/diagram. This 
menu could contain a search and 
sort function. 

Add to palette Add a bean to the Palette 
window. 

Add a new element to the 
palette. 

Drag and drop elements GUI elements can be dragged and 
dropped into the GUI form. 

Process model elements can be 
dragged and dropped into the 
process model/diagram. 

GUI navigator window Displays a tree hierarchy of all 
components contained in the 
currently opened form. Displayed 
items include visual components 
and containers, such as buttons, 
labels, menus, and panels, as well 
as non-visual components such as 
timers and data sources. 

Display a tree hierarchy of all 
components contained in the 
currently opened process 
model/diagram. This could also 
include a summary of all 
elements included in the process 
model/diagram. 

Layout manager Enables the user to add, remove, 
and organize window 
components such as Swing 
components, AWT components, 
Layouts, and beans. 

The process model editor. 

Guide lines In the layout manager, when 
adding an element, guides appear 
to line up elements. 

When elements are added to the 
editor, show guide lines to line up 
elements. 

Quick multiple additions The layout manager allows the 
user to quickly add more than 
one of the same element by 
holding down a modifier key. 

Allow the user to quickly add 
more than one of the same 
element to the process 
model/diagram at once. 

Interface Layout 
  

Editor toolbar A toolbar with the most 
important editor tools. 

A toolbar with the most 
important editor tools. 

Show only editor Show only the editor. Show only the editor to free up 
the whole screen while 
modelling. 

Full screen Displays the IDE on a full screen. Display the process modelling 
tool in full screen. 

Toolbar customization IDE’s provide comprehensive 
control over how toolbars are 
presented. Toolbars can be 
added, removed and 
(re)positioned. The visibility and 
content of the toolbars can be 
controlled. 

Provide comprehensive control 
over how toolbars are presented. 
Toolbars can be added, removed 
and (re)positioned. The visibility 
and content of the toolbars can 
be controlled. 
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Drag and drop windows All windows can be dragged and 
dropped to anywhere in the IDE. 

All windows can be dragged and 
dropped to anywhere in the IDE. 

Configure Window Detach windows from or pin 
windows to the IDE. Resize 
windows.  

Detach windows from or pin 
windows to the process 
modelling tool. Resize windows. 

Reset windows Resets the windows to their 
default positions and sizes. 

Resets the windows to their 
default positions and sizes. 

Tabs Tab pages are used to navigate 
between open files. 

Tab pages can be used to 
navigate between open files. 

Tabs drag and drop Drag and drop the editor tabs to 
display them alongside each 
other. 

Drag and drop the editor tabs to 
display them alongside each 
other. 

Clone tabs Clone the view of a file. Clone the view of a diagram. 

Navigation 
  

Find selection (edit) Finds other instances of the 
currently selections selected. 

Find other occurrences of the 
currently selected text or 
element within this or 
throughout all projects. 

Find next/previous (edit) Finds next/previous instance of 
the searched text. 

Find the next/previous 
occurrence of the found 
text/element. 

Find… Finds an instance of the searched 
text within the current file. 

Find an instance of the searched 
text within the current diagram. 

Synchronize editor with 
views 

When checked, the file which is 
currently selected in the editor is 
automatically selected in the files 
and projects window. 

When checked, the process 
diagram which is currently 
selected in the editor is 
automatically selected in 
diagrams and the process models 
window. 

Back Moves back to previously opened 
document. 

Go back to the previous diagram 
displayed. 

Forward Moves forward to the document 
wherefrom the back operation 
was previously used. 

Moves forward to the diagram 
wherefrom the back operation 
was previously used. 

Go to declaration Go to the declaration of the 
selected variable. 

Go to other occurrences of the 
selected data object or text 
annotation. 

Go to file Opens a menu in which the user 
can search for a file name and 
subsequently open that file. 

Opens a menu in which the user 
can search for a diagram or 
process model name and 
subsequently open that file. 

Go to type or symbol Opens a menu in which the user 
can search for specific elements 
within files (i.e. a class, a method, 
a variable, an expression, a 
comment, …) and open the 
corresponding file. 

Opens a menu in which the user 
can search for specific elements 
within process models (i.e. a 
diagram, a subprocess, a data 
object, a task, a text annotation, 
…) and open the corresponding 
file. 
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Go to line Go to the line specified by the 
user. 

Go to the element denoted by 
the number specified (see also 
‘line numbers’). 

Inspect hierarchy Inspect the hierarchy of the 
current file in the editor in a 
separate window. 

Display the hierarchy of the 
currently opened process model 
in a separate window. 

Inspect members Inspect the members of the 
current file in the editor in a 
separate menu. 

Display all data objects of the 
currently opened diagram in a 
separate window. 

Last edit location Go to the location of the last edit. Go to the location of the last edit. 

Next/previous bookmark Go to the next/previous 
bookmark. 

Go to the next/previous 
bookmark. 

Next/previous error Go to the next/previous error 
detected by the IDE. 

Go to the next/previous error 
detected by the process 
modelling tool. 

Select in file Select the current file in the 
editor in the file menu too. 

Select the current diagram in the 
editor in the diagram menu too. 

Select in projects Select the current project in the 
editor in the projects menu too. 

Select the current process model 
in the editor in the process model 
menu too. 

Toggle highlight search Turns off or turns on the 
highlighting of searched text. 

Turns off or turns on the 
highlighting of searched text. 

Add to favourites Add a file to favourites. Add a process model, diagram or 
other file to favourites. 

Favourites A collection of links to files which 
need to be quickly accessible. 

A collection of links to process 
models, diagrams or other files 
which need to be quickly 
accessible. 

Navigator A separate window which 
displays a drop-down list with the 
members or bean patterns of the 
source file. The list can be sorted 
and filtered on the basis of a 
number of criteria. 

A separate window which 
displays a drop-down list with all 
the elements and data 
associations contained in a 
project in a structured way. The 
list can be sorted and filtered on 
the basis of a number of criteria. 

Toggle bookmark Toggles bookmark on or off on 
the line of code where the user 
clicked. 

Toggles bookmark on or off on 
the process model element 
where the user clicked. 

Bookmark A mark used for quick navigation 
to the line of code where the 
bookmark is situated. 

A mark used for quick navigation 
to the process model element 
where the bookmark is situated. 

Status line A status line at below the editor 
which displays the line and row 
number of where the cursor is 
placed and the current insertion 
mode (insert or overtype). 

A status line below the editor 
which displays the line and row 
number of where the cursor is 
placed and the current insertion 
mode (insert or overtype). 

Other 
  

Macro recording Macros can be recorded to insert 
source code snippets or common 
editor tasks. 

Record macros to speed up 
frequently performed functions 
or combinations of functions. 
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Show versioning labels Shows/hides the version label. Display a versioning label on the 
diagrams. 

Plugins Possibility to add extra functions, 
created by third parties, to the 
programming tool. 

Possibility to add extra functions, 
created by third parties, to the 
process modelling tool. 

Import settings Import the settings from another 
or previous IDE installation. 

Import the settings from another 
or previous installation of the 
process modelling software. 

Keyboard shortcuts Keyboard shortcuts are 
preconfigured (and can be 
altered) to quickly access 
frequently used IDE features. 

Keyboard shortcuts are 
preconfigured (and can be 
altered) to quickly access 
frequently used features of the 
process modelling program. 

Action Items A list of things which need to be 
resolved in various projects. The 
action items which can be 
selected are generated 
automatically by the IDE. 

A list of things which need to be 
resolved in various projects. The 
action items which can be 
selected are generated 
automatically by the process 
modelling program. 

Tasks A to-do list of task specified by 
the user ordered by due date. 

A to-do list of task specified by 
the user ordered by due date. 

Start page On startup, a start page is 
displayed with important 
information and links to recent 
projects. 

On startup, a start page is 
displayed with important 
information and links to recent 
projects. 

Visualization 
  

Code folding: collapse 
all/expand all 

Collapse/expand all code blocks 
and comments. 

Folding of all subprocesses, 
swimming lanes, pools and 
comments. 

Code folding: 
collapse/expand all 
Javadoc 

Collapse/expand all Java 
documentation. 

Collapse/expand all 
documentation of the process 
model. 

Code folding: 
collapse/expand all Java 
code 

Collapse/expand all Java code. 
 

Folding of all comments. 
Folding of all pools. 
Folding of all swimming lanes. 
Folding of all subprocesses. 

Code folding Collapse and expand code blocks 
of code or comments individually. 

Folding of subprocesses, 
swimming lanes, pools and 
comments. 

Line numbers Each line in the editor has a line 
number, shown in the left margin 
of the editor.  

A numbering system for all the 
elements within the BPMN 2.0 
diagram. 

Show non-printable 
characters 

Show the non-printable 
characters. 

Show the non-printable 
characters. 

Show Breadcrumbs Shows/hides a trail of links to the 
hierarchy folders which contain 
the currently opened document. 

Show/hide a trail of links to the 
hierarchy of folders containing 
the currently opened diagram. 

Show indent guide lines Shows/hides indent guide lines. Show guide lines for formatting 
the diagram. 
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Diff Displays the two files side by side 
and uses background highlight 
colors to display the differences 
between the two files. 

Display two BPMN 2.0 diagrams 
side by side or in an overlay and 
highlight the differences between 
the two files. 

Glyphs Line status indicators in the left 
margin of the editor. 

Indicators for the different 
elements within the process 
model which indicate the 
presence of errors or suggestions 
for improvement of the model at 
that location. 

Error stripe Markings in the right scroll bar of 
the editor window which contains 
marks for various things in the 
file, such as errors, bookmarks… 

Highlight modelling errors 
(including mistakes against good 
practices regarding style) made 
within the process diagram. 

Syntax colouring and 
highlighting 

The syntactical coloration of 
source code in the source editor. 

The process model could be 
coloured to provide better 
reading clarity.  

Profiling 
  

Profiling The process of collecting data 
about CPU performance, memory 
usage and thread states. 

Log data about a process model 
which is being executed. This can 
be how long certain activities or 
group of activities take to 
complete, when certain data 
objects become available in the 
system, when messages arrive, … 

Profile project Collect data about the CPU 
performance, memory usage and 
thread states when running a 
project, allowing the developer to 
diagnose problems with 
performance and memory more 
easily. 

Profile (see profiling explanation) 
the entire process model. 

Profile file Collect data about the CPU 
performance, memory usage and 
thread states when running the 
file, allowing the developer to 
diagnose problems with 
performance and memory more 
easily. 

Profile (see profiling explanation) 
a diagram. 

Attach profiler Allows the developer to start 
profiling an already running 
application 

Start profiling a process model 
which is already being executed, 
i.e. not from the start. 

Rerun profiling session Enables the developer to start a 
new profiling session that uses 
the settings from the previous 
profiling session. 

Start a profiling session with the 
same settings as the previous 
session. 
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Modify profiling session Opens the Select Profiling Task 
when a profiling session is in 
progress. The developer can 
modify the profiling task or 
criteria without stopping the 
application that you are profiling. 

Modify profiling settings while 
the profiling session is running. 

Reset collected results Resets the results collected by 
the profiler. 

Reset the results collected by the 
profiler 

Take snapshot of 
collected results 

Takes a snapshot of the collected 
profiling results and displays the 
results in a new window. 

Take a snapshot of the collected 
results from the profiling session. 

Take heap dump A heap dump captures what is in 
the memory heap at a specific 
point in time. 

Store only a subset (a partial 
snapshot) of the collected data 
from a profiling session. 

Load snapshot Load a snapshot taken of the data 
collected by the profiler at a 
previous point in time. 

Load a snapshot of the results 
generated by a profiling session. 
This data could be used as input 
for simulation of a process.  

Load heap dump Record the date which is 
currently on the memory heap. 

Load the data from a partial 
snapshot of the results generated 
by a profiling session. This data 
could be used as input for 
simulation of a process. 

Compare snapshots Compare two snapshots to each 
other. 

Compare two snapshot to each 
other. 

 

 


