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1. Introduction 
 
The world is complex. And just like the world, business processes are complex. An increasing amount 

of data is making business processes even more complicated. The need for modeling processes 

grows with the expanding availability of process data. Process mining is a group of techniques to 

provide more insights into data and real processes. The last decade, the field of process mining 

gained attention from research and practice. Researchers successfully proved the use value of 

process mining techniques. Many researchers developed and investigated new process mining 

algorithms, case studies proved their value in various sectors such as the financial sector, telecom 

sector and industrial sector (Beest & Maruster, 2007; De Weerdt, Schupp, Vanderloock, & Baesens, 

2013; Goedertier, De Weerdt, Martens, Vanthienen, & Baesens, 2011; W.M.P. van der Aalst et al., 

2007). New process mining software arise, both commercial as academic. As of 2013, more than 9 

different process mining software solutions exist. The use of process mining software increased as 

more and more users found their way to the process mining tools. Now there is room to perform 

exploratory research on the experience of process mining software use, with the reason of creating 

insights that could help improving process mining software. The purpose of this exploratory research 

is to investigate the current state-of-the-art of process mining software use. Why are users choosing 

a particular process mining tool? What are the relevant criteria for choosing process mining 

software? With the use of in-depth interviews and an online survey, issues are put forward. New 

questions arise in how process mining could improve in the future. This text forms an extension of 

prior research in 2 ways. First, this study adds to the existing research on process mining (software) 

and provides a new, up-to-date community opinion of process mining software. Secondly, it 

compares with the first exploratory survey on process mining software (Claes & Poels, 2012a). In this 

text you can find the reasoning behind the survey structure and the corresponding survey results.  

1.1. Project motivation 
When learning about process mining and working with process mining software, we noticed a need 

for more information about process mining software in practice. We believed that more information 

about process mining software, and the important criteria for process mining software would be 

valuable information. This is why we thought a preliminary research about these important criteria 

would be welcome. In a first step we looked more into this need by performing some interviews. 

Afterwards, the decision was made to question the process mining community on process mining 

software criteria in practice. The goal of this research is not to conclude with hard facts, but to raise 

issues and questions. Since there is very few literature on this topic and we did not know what the 

possible selection criteria were, it was decided to perform exploratory research on the important 
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criteria for choosing process mining software. The goal was to question respondents with practical 

experience of process mining software. With the information gathered, it could be possible to 

present important features and criteria of process mining software, which should be taken into 

account in future research and development. Process mining is gaining in popularity and in the 

process of developing the domain of process mining, these issues could provide some insights.  

This research could be used by three target groups. First, this text could be interesting to future 

researchers on process mining. Secondly, process mining users could learn about the present state of 

process mining software and what other users find important and why. Thirdly, software developers 

and process mining developers could take into account insights from this text to increase the quality 

of their applications. To sum up, every individual interested in the field of process mining could find 

information on process mining software.  

1.2. Research questions 
There are two research questions:  

- Which are the important criteria for choosing process mining software? 

- Which process mining tools are used and by whom? 

These questions will be investigated by performing an online survey for process mining users. 

1.3. Process Mining 
Process mining is developed in response to the need for companies to learn more about how their 

processes operate in the real world. Process mining consists of a set of techniques that combine 

aspects from process modeling and analysis with data mining and machine learning (Ailenei, 2011). 

The goal of process mining is to exploit the data recorded by information systems in the form of 

event logs by extracting different kinds of information related to the analyzed processes.  As defined 

by the process mining literature, there exist three major types of process mining (see figure. 1): 

discovery, conformance and enhancement (Ailenei, 2011; Turner, Tiwari, Olaiya, & Xu, 2012; W. Van 

Der Aalst et al., 2011) 

 
Figure 1: The three types of process mining: a) discovery, b) conformance and c) enhancement (Van Der Aalst, 2011) 
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A) Discovery: no a-priori model exists. Discovery focusses on retrieving the flow of a process based 

on the traces generated by its past execution without using any a-priori model. Discovery techniques 

could be used to map and document the process by creating its process model.  

B) Conformance checking: an a-priori model exists for a process. Conformance checking compares an 

existing process model with an event log belonging to the same process to determine whether the 

behavior observed in practice conforms to the documented process. This type of process mining 

techniques enables the detection and location of deviations that may occur in reality. Conformance 

checking also includes compliance checking, which is checking whether the process or execution of 

the process (by an individual) conforms to a rule, such as a specification, policy, standard or law.  

C) Enhancement (or extension): an a-priori model exists for a process. Enhancement techniques aim 

at extending or redesigning a given model with the help of the additional information recorded in the 

event log. Based on this, a process could be enhanced by the addition of extra parameters detailing a 

new aspect or perspective. Attributes could include information on the cost, performance or 

importance of different tasks within the process. For example, bottlenecks could be identified.  

Next to discovery, conformance and enhancement, process mining also includes social 

network/organizational mining, automated construction of simulation models, model extension, 

model repair, case prediction and history-based recommendations.  Process mining could also be 

used to gather statistical information about the real process. Most process mining software offers 

the option to create charts and tables upon these statistics.  

In process mining literature, three perspectives gain the most emphasis. Process mining is used in 

these 3 dimensions or perspectives, sometimes also categorized as the ‘how’, ‘who’ and ‘what’:  

- The control-flow perspective or process perspective, i.e., the ordering of activities. The aim is 

to find an acceptable representation of all possible paths within the process.  

- The organizational perspective focusses on the resources or the originators within a process, 

i.e., which people are involved in the process and how are they related.  

- The case perspective takes into account the properties of cases. Cases can be characterized 

by their paths in the process or by the values of the corresponding data elements, e.g., if a 

case represents a supply order it is interesting to know the number of products ordered. 

Next to these 3 perspectives, process mining is also reported to be used in the following context: 

- Time perspective: with the time information stored in the log we could control time 

performance metrics and find outliers (and bottlenecks). 

- Quality measurement: cases can be investigated on repetition or succession of the right 

activities  
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- Flexibility measurement: check the degree of variation that a process permits. Logs can be 

used to compare the actual level of flexibility with the desired theoretical level of flexibility in 

process paths.  

Process mining could be situated between the domains of business intelligence and business process 

management, see figure 2 (De Weerdt et al., 2013). On the one hand, process mining is linked with 

Business Process Improvement (BPI). BPI is a set of integrated tools that support business and IT 

users in managing process execution quality by providing several features, such as analysis, 

prediction, monitoring, control and optimization. On the other hand, process mining finds itself at 

the intersection of two other domains, namely Business Process Analysis (BPA) and Business Activity 

Monitoring (BAM). These last two domains can be situated within the domain of Business Process 

Management (BPM). BPM can be defined as supporting business processes using methods, 

techniques and software to design, enact, control and analyze operational processes involving 

humans, organizations, applications, documents and other sources of information. Business Process 

Management can be seen as an extension of a more traditional technique called Workflow 

Management (WfM) since BPM covers the whole life cycle of business processes (De Weerdt et al., 

2013). 

 
Figure 2: Process mining in context (De Weerdt, 2013) 

Process mining provides an important bridge between data mining and business process modeling 

and analysis (W. Van Der Aalst et al., 2011). Process mining is inherently related to data mining and 

to the more general domain of knowledge discovery in databases (KDD) since the nature of its 

objectives is extracting useful information from large data repositories. Likewise, process mining is 

strongly associated with BPM because of its purpose of gaining insight into business processes. As a 

result, process mining fits flawlessly into the BPM lifecycle (figure 3).  



5 

 

 

Figure 3: BPM lifecycle 

Process mining could be used in 4 of 5 BPM lifecycle phases. In the ‘Define’ phase, process mining 

could help in modeling the ‘as-is’ process, which can be analyzed, compared and improved in the 

‘Model’ phase. During and after the ‘Execute’ phase, process mining software can help monitoring 

the process on certain metrics for further optimization. After optimization, the model could be 

redefined or changed and the cycle repeats.  

1.3.1. Event log 
The starting point for process mining is an event log (or event file). An event log is defined by Van der 

Aalst as:  

“An event log consists of a set of traces. Each trace is a sequence of events corresponding to 

a particular case.” (W. Van Der Aalst et al., 2011) 

Many information systems provide such logs, e.g., most WFM, ERP, CRM, SCM, and B2B systems 

record transactions in a systematic way. In many firms event logs are created by the ETL process 

(Extract, Transform and Load). An event log is mostly in the form of a table with extensions such as 

.xlsx (Excel), .txt (Text), .csv (comma separated value files), XES (eXtensible Event Stream) or MXML 

(Mining eXtensible markup language). An event log can have many attributes (columns). In order to 

be considered as an event log for process mining, 3 attributes have to be present: case id, timestamp 

and activity. Without these three the lifecycle of a case could not be recreated.  An event log can 

have many more attributes such as cost, region, sales id, executioner, department, etc. An example 

of an event log can be seen in figure 4 on the next page. 
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Necessary attributes 
 

Additional attributes 
 

 
 

   
 

  Case ID Timestamp Activity  Event ID Resource Cost Originator 

100 14-01-2014 14:15:20 Activity A 101 Resource A 50 John 
100 14-01-2014 16:08:21 Activity B 102 Resource B 30 John 
200 16-01-2014 14:15:22 Activity A 201 Resource C 200 Astrid 
300 14-01-2014 14:15:23 Activity C 301 Resource A 15 Marc 
200 16-01-2014 20:45:24 Activity B 202 Resource A 150 Astrid 
300 15-01-2014 04:12:25 Activity D 302 Resource B 23 Marc 
100 17-01-2014 14:13:26 Activity C 103 Resource D 52 John 

Figure 4: An example of an event log 

1.3.2. Process mining software 

A list of existing process mining software was gathered by informing existing literature and informal 

research on the internet (Ailenei, 2011; Claes & Poels, 2012a; Tiwari, Turner, & Majeed, 2008; W. Van 

Der Aalst et al., 2011), see table 1. 

Name Company Country 

ProM The Process Mining Group, Eindhoven Technical 
University 

The Netherlands 

Disco Fluxicon The Netherlands 

Celonis Discovery Celonis Germany 

Perceptive Process Mining Perceptive Software, Lexmark International The United States 

QPR ProcessAnalyzer QPR software Finland 

Aris Business Process Analysis Software AG Germany 

Fujitsu Process Analytics Fujitsu Japan 

XMAnalyzer XMPro The United States 

StereoLOGIC Discovery Analyst StereoLOGIC The United States 

Table 1: Process mining software 

ProM is a free open-source framework developed at the University of Eindhoven, where process 

mining was invented. Currently the tool has over 500 plug-ins, developed all over the world.  For 

beginners this tool can be hard to start with, but once analyzed, ProM is a powerful process mining 

tool with lots of algorithms and features. Disco is a commercial tool also developed in Eindhoven at 

Fluxicon, a spin-off of the University of Eindhoven. Disco has a much more intuitive interface and 

integrated import functionality for CSV or Excel files. Disco’s algorithm is based on the Fuzzy Miner, 

also included in the ProM framework. ProM and Disco are stand-alone programs. Celonis and 

Perceptive are online in-browser software, which can be an advantage in current network based 

environments. QPR ProcessAnalyzer can be opened in-browser or downloaded as a plug-in for MS 

Excel. QPR offers the possibility to load data directly from a database and one advantage of this tool 

is that it is possible to use all features of MS Excel (graphs, lay-out) on top of the process mining 

features. The four other tools, ARIS, Fujitsu, XMAnalyzer and StereoLOGIC did not provide trial 

versions.  
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1.4. Structure of this document 
The remainder of this paper is organized as follows. In the second chapter three in-depth interviews 

are discussed which lead up to the survey. In chapter 3, we discuss the methodology of the survey 

research, followed by the survey results in chapter 4. This text ends with a conclusion in chapter 5. At 

the end of this document you can find references and extra information in the appendices.  

2. Interviews 

A first step in this research was to get accustomed with other individuals’ opinions on process 

mining. In-depth interviews or unstructured interviewing could be used to explore interesting areas 

of process mining software for further investigation. This prior data collection involved three semi-

structured interviews with three IT employees of a large international truck manufacturing company, 

which had interest in process mining for more than 4 years. These individuals could be considered – 

in our opinion – as process mining experts in a professional environment. They had experience with 

process mining projects and were considering the implementation of process mining into their 

business. They were investigating process mining practices and available process mining software. 

These interviews took place on 19 and 20/09/2013 and full interviews can be found in appendix 1. In 

these 30 minute interviews, the interviewee was questioned about process mining software criteria 

and process mining in general. Among the issues each participant was asked: “What are the most 

important criteria for choosing process mining software?”  All three informants had different views 

on process mining and different experiences with process mining software. These interviews gained 

more information about possible process mining issues and criteria. On these insights, we based our 

choice of the survey questions (see chapter 3).  On the one hand, the interviewees had a similar 

opinion on the non-functional aspect of process mining. Primarily, because they work for the same 

company and are subjected to the same purchasing department (procurement process). On the 

other hand, they had a different opinion on the functional characteristics of process mining software. 

Each informant focused on other aspects, such as filtering options or database import options. They 

did not agree on some particular process mining concepts: animations, social networking, integration 

and automatization. For example, one interviewee found social networking very important while one 

other found it unimportant. We wondered what the opinion of the process mining community would 

be. Therefore, these concepts were used in question 3 of the final questionnaire (see chapter 3). 

These 3 individuals also mentioned the following criteria: 

- History mode (possibility to compare with previous analyses) 

- Visualizations 

- Database import functionalities 
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- Is it easy to show statistics, occurrences, loops or double activities from the data? 

When performing the survey for a broader target group, it will be interesting to see whether more 

people will draw attention to these criteria. Or would these criteria be enterprise specific and only 

apply on the three interviewees? 

3. Research design and methodology 

3.1. Introduction 

In this chapter the formation and structure of the online survey questionnaire are discussed. 

Inspiration was drawn from the following works: “Fundamentals of survey research (Glasow, 2005) 

and “Marktonderzoek: methoden en toepassingen” (De Pelsmacker & Van Kenhove, 2007). Section 

3.2 elaborates on the target group. Next the utilized survey medium is presented in section 3.3. The 

implemented approach to motivate subject of the target group to participate is presented in section 

3.4 while section 3.5 explains the structure of the questionnaire itself. Further, details on the survey 

execution are described in section 3.6. Finally, section 3.7 introduces the data analysis methods.   

3.2. Target Group 

One of the crucial decisions at the beginning of a survey research project is the determination of the 

population (universum), the target group on which the research project will be performed. The 

selection of the subjects in the target group is closely linked to the research questions.  

The target group for the survey described in this chapter is defined as follows: 

“The target group constitutes everybody that is involved with process mining as a user. The 

subjects must use process mining software or have intentions to use process mining 

software. This target group is not restricted to professional users of the software and 

includes for example also academic users.”  

Because we research the use of process mining software in practice, participants with experience in a 

professional setting are preferred. Nevertheless the insights of academic process mining users or 

researchers could be useful. Many professional users (for example consultants) follow the research 

of academics and respect the opinions and advice of academics. Hence, academics are also desired to 

participate in the survey questionnaire. Through an identification question on occupation, different 

groups can still be distinguished in the analysis afterwards. However, in some questions the 

respondents are asked to consider themselves in a certain professional user role. Potential profiles of 

respondents are: business analysts, process analysts, IT consultants, auditors, process managers, 

process mining researchers, employees of a business intelligence department, IT employees, etc. 

Undergraduate students are not considered as participants for this survey. They do not possess 
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sufficient relevant experience to assess the process mining software. The target group is open to all 

process mining users of every country and language, however the survey was drawn up in the English 

language. The majority of significant literature on process mining is published in English as well and 

most of the process mining tools have English as primary language.  

A fixed sample population could not be identified for this survey. Professional (or academic) users in 

companies all over the world are not listed or registered anywhere (no sampling frame). Since the full 

population is undefined, an adequate sample size cannot be derived. Moreover, the number of 

process mining users is increasing each year. The member count of the LinkedIn group on “Process 

mining” increased from January 2012 to January 2014, respectively from 403 to 1078 individuals. But 

it is cumbersome to determine whether or not these are all process mining software users. For 

example, an informal investigation of 10 random individual member’s profiles revealed that among 

the members there are Human Relations managers and recruitment agents, which – we assume – are 

not using the process mining software themselves. Probably, a lot of members of the LinkedIn group 

are simply observing the state of process mining, but have no experience or significant knowledge of 

the field or more in particular the process mining software. The same growth can be seen in the 

process mining Facebook group. Next to web membership counts, process mining events gain in 

popularity each year and process mining is part of the program on several BPM meetings (BPM 

congress, IEEE, Process Mining Camp, etc.). 

3.3.  Choice of survey medium 

It was chosen to perform the survey online, through an online questionnaire form. Since the rise of 

the internet in the 90’s, multiple papers have discussed the medium of the internet to perform 

survey research (Deutskens, 2004; Evans & Mathur, 2005; Selm & Jankowski, 2006). In (Evans & 

Mathur, 2005) they found that if conducted properly, online surveys could have significant 

advantages over other formats. Because of the insufficient knowledge about the population and 

sample, we concluded that the internet is the best medium for this research. This choice is rooted in 

the following reasons: 

- The internet is worldwide. Because of the international profile of the population a medium is 

needed with global coverage. 

- The internet is perceived to be anonymous. Respondents are encouraged to participate and 

be honest in their answers. 

- For a high number of people in the target group, it is hard to find (up-to-date) contact 

information to reach them by phone or mail, but they might be reached by online 

communication. 
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- The internet is cheap and fast. A paper based questionnaire is an interesting alternative, but 

would require more budget and more time to set up. 

- It seems reasonable to assume that almost every user of process mining software has access 

to and knows how to use the internet. 

Therefore, online survey research was considered the most suited survey method to collect data in 

order to study the research questions.  

In (Bethlehem, 2010; Eysenbach & Wyatt, 2002) academics point at a common drawback of using 

web surveys: selection bias of open surveys. Selection bias is a factor limiting the generalizability 

(external validity) of results. The selection bias occurs due to:  

- The non-representative nature of the internet population 

- The self-selection of participants (‘volunteer effect’). Respondents are those individuals that 

happen to have internet, visit the website and decide to participate in the survey. The survey 

researcher is not in control over the selection process 

To minimize bias, it is important to maximize response rates and increase validity of the results. It is 

also important trying to target the appropriate people. 

3.4.  Motivating the target group to participate 

A great deal of attention was spent in trying to optimizing the response rate. Also, we aimed to reach 

the best and most suitable respondents for the questionnaire, because response quality is directly 

linked to the experience and excellence of the respondents. (Linsky, 1975) and (Deutskens, 2004) 

found that response rate and response quality can be improved by numerous ways. Besides raising 

interest in the topic, it is also very important to keep the following factors in mind: 

- Initial invitation 

- Follow-ups (reminders) 

- Incentives 

- Length and duration of the survey 

- Presentation of the questionnaire 

- Timing of sending out invitations 

The following list was compiled after analysis of the answers in several interviews about the 

motivating factors for participating to an online questionnaire. An e-mail was sent to 10 family 

members and acquaintances, asking why and why not they would respond to an e-mail invitation to 

an online questionnaire. Their answers resulted in these insights: 

- One of the most important factors is the degree of interest in the topic 
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- Time is very important, the invitation e-mail and questionnaire have to be short and the 

invested time to participate should not exceed ten minutes 

- 8 out of 10 persons answered that the possibility to provide optional feedback is very 

important and is an interesting incentive 

- Lay-out of the communication, compatibility with smartphone/tablet and a user-friendly 

interface are important 

- 5 out of 10 persons found a financial incentive or the possibility to win a price important 

- It’s important to emphasize that the research is performed by a student in an academic 

context  

- Personal addressing the respondent is interesting 

Based on these results a short and to the point invitation e-mail was set up (see appendix 2). It was 

decided not to award a price, but to strongly emphasize the possibility to subscribe for receiving 

feedback on the results of the questionnaire. As observed after the survey was closed, 86% of the 

respondents subscribed for the feedback. The academic nature was emphasized and a short 

introduction to the topic of the questionnaire was included.  

3.4.1.  Questionnaire interface 
In order to have an academic touch, a personalized survey website was created. This way the 

interface and question-order could be altered to our needs. This website was on a subdomain of the 

Management Information Science Research group website, of the faculty of economics and business 

administration. This way the academic nature of the research could be emphasized. The website was 

coded in PHP and HTML/CSS and linked to the university database system (phpmyadmin). The URL 

was: http://www.mis.ugent.be/PMsurvey2013/. See appendix 3. 

3.4.2.  Contacting respondents 
The target group subjects were contacted through two different kinds of communication. The key 

contact method was via e-mail. The invitation e-mail was sent to a list of potential process mining 

software users. The vast majority of contacts were found on the attendance list of Process Mining 

Camp 2013. Other e-mail details were found by Google search. The initial invitation was sent on 

21/11/2013 to 75 individuals. Two weeks later a reminding e-mail was sent. We observed that e-mail 

was much more efficient than the second way of communication: social media websites.  

These social media websites were: LinkedIn, Facebook and Twitter. A link to the questionnaire was 

posted on the Facebook group and LinkedIn group with a short invitation attached. Some individuals 

of the LinkedIn process mining group had their contact information publicly open and received a 

personal invitation through the LinkedIn private messaging system. At the same time, some 

announcements were posted on Twitter as well.   

http://www.mis.ugent.be/PMsurvey2013/
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3.5.  Questionnaire content 

The questionnaire can be found in appendix 3. The questionnaire consists of 8 questions divided over 

three pages. All questions were mandatory. Since the length of the survey (number of questions) is 

an important factor for response rate and quality, the survey was held to 8 questions, of which only 4 

question the important criteria of process mining. When formulating questions we had to take into 

account several factors (Fowler & Floyd, 1995; McIntyre, 1991; Salant & Dillman, 1994) which include 

for example: question wording, biased wording, feasible questioning, etc.  

Types of questions have also different targets and implications. In this survey we made use of 4 types 

of questions: 

- Open-ended questions 

- Closed-ended questions with ordered choices 

- Closed-ended question with unordered choices: multiple choice questions 

- Partial closed-ended question: possibility to fill in “other” 

We primarily made use of the benefits of open-ended questions in the first question.  

3.5.1.  Question 1 
Question 1 was the key question. It was formulated as follows: 

Consider yourself in a professional environment. Suppose you have no process mining tool 

yet and you are responsible for choosing a process mining tool. Which are important criteria 

for choosing process mining software in this professional environment? Please name all the 

criteria you can think of that will drive your decision. Take into account all stakeholders.  

For this type of investigation - for in-depth exploratory research - an open-ended question proves to 

be the most appropriate. An advantage of open-ended questions is that participants are less 

influenced to give certain predefined answers than in a multiple choice question. This question was 

the very first one so it is not influenced by following question formulations. The aim of this question 

was to gather as much information as possible about the relevant criteria for choosing (and using) 

process mining software. With this question formulation, respondents had the opportunity to 

mention everything that came to mind about process mining software criteria.  

The question was formulated with great care. In order to allow participation of academics, the 

respondent was asked to consider themselves in a professional environment, aligned with the 

research purposes. Moreover, because one goal of this research was to explore all categories of 

criteria, the respondent was asked to take into account all possible stakeholders for their decision 

reasoning.  
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3.5.2.  Question 2 
After the main question, the respondent was asked to repeat their three most important criteria 

from question 1. This way the respondent had to make a decision which criterion is the most 

important. With this question, the answers to question 1 could be analyzed more easily. 

Based on your answer above, name and rank your top 3 criteria for choosing process mining 

software. 

[Most important criterion] 

[Second most important criterion] 

[Third most important criterion] 

3.5.3. Question 3 
On the next page, page 2, the survey continued with question 3, a belief question with a 5 point 

Likert importance scale. 

Suppose you are in a professional environment, responsible for choosing a process mining 

tool. How important are the following concepts? [Very important, important, moderately 

important, of little importance, not important, not applicable] 

For each of the following 4 concepts:  

- Animations 

- Integration 

- Social networking 

- Automatization 

If a respondent did not answer any of the above concepts in question 1 or 2, it could still be 

questioned in this question. These four particular concepts are interrogated as result of the in-depth 

interviews (see chapter 2).  

3.5.4. Question 4 and 5 
The following two questions (4 and 5) were used to assess the current status of the process mining 

community. Question 4: 

In which context do you/would you use process mining? If you are a researcher, think about 

the context/application of your research. Please select the appropriate options below.   

Constructing process models Monitoring processes 

Quality analysis/optimization Process reporting and statistics 

Performance analysis/optimization As a technique in academic research 

Compliance checking Other  

Risk assessment   
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To create the list of possible answers to this question, process mining literature was examined as well 

as a previous survey on process mining (Claes & Poels, 2012b).  

Question 5: 

Which process mining tools do you use/know? (Disco, QPR, Perceptive, Fujitsi, XMAnalyzer, 

ProM, Celonis Discovery, ARIS, StereoLOGIC) [Frequent use, occasional use, tried it once, 

heard of it but never used it, never heard of it] 

In a survey about process mining software, the actual use or knowledge of process mining tools 

needs to be interrogated. Respondents could point out which tools they know the best. The list of 

process mining software was collected with the help of literature and secondary research, see 

chapter 1.3. 

3.5.5.  Question 6, 7 and 8 

Questions 6 and 7 were used to gather demographic information so that the questionnaire results 

could be compared per occupation and place of residence. Question 6 questioned the target group in 

which field of work/study they position themselves: 

In which role do you/would you use process mining? (Auditor, consultant, manager, analyst, 

academic/researcher, software developer, student, other) 

Question 7 asked the respondent to pick their country of work/study out of a standard list of 

countries of the world. The last question was the question whether or not the respondent wished 

feedback on this survey. If so, they had the possibility to leave their contact details.  

3.6.  Survey Execution 

The survey was initiated on 21 November 2013 by sending an e-mail to 75 candidates. On the same 

time the link to the survey was posted on LinkedIn, Facebook and Twitter. The next weeks, several 

extra invitations were sent to possible candidates on LinkedIn and by e-mail. After two weeks a 

reminder e-mail was sent to the initial e-mailing list. The website was closed on February 14, 2014. 

The first entry dates from 21/11/2013 7u15 and the last participant completed on 3/02/2014 17u23.  

In total 57 respondents started the survey and 54 respondents finished the survey successfully. We 

have to admit that we deeply overestimated the use of LinkedIn for gathering respondents. We 

chose to gather respondents on LinkedIn in the hope enough individuals would participate. Instead, 

this medium turned out to be unsuccessful since less than 5% of the members participated. In the 

future the use of LinkedIn groups should be reconsidered. Or it is always possible that there are in 

reality not many process mining software users, or if do they exist, not a member of the LinkedIn 

group.   



15 

 

3.7.  Data analysis methodology 

“Qualitative methods generally aim to understand the experiences and attitude of respondents. 

These methods aim to answer questions about the ‘what’, ‘how’ or ‘why’ of a phenomenon rather 

than the ‘how many’ or ‘how much’ questions, which are answered by quantitative methods” (Patton 

& Cochran, 2002). Coding qualitative data follows a simple and straightforward process, but one that 

relies on intuition. Therefore, while the process is relatively easy to do, it’s difficult to do well. Done 

well, however, good coding of qualitative data can lead to insights and new issues that make 

exploratory research techniques so useful (Patton & Cochran, 2002). 

In (Goodrich, 2008), a simple coding (methodology) algorithm for open-ended questions is 

presented. This method is simply making use of categories on the answers. First of all, categories are 

defined by identifying key terms over the answers. Then each answer is added to one or multiple 

categories. This is done until all answers are in a category. The answers difficult to categorize are 

analyzed more closely and manually examined to determine whether any alternative spellings could 

help them put into an existing category or whether key terms should be added to the issue 

categories.  

To analyze the open questions we made use of this intuitive coding process, grouping answers that 

fall into the same category. All data analysis was done in MS Excel 2013. The results of the survey are 

discussed in the following chapter.  
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4.  Survey research results and findings 

This chapter is structured as follows: first demographic information of the participants is discussed 

and then the answers per question are reviewed. The raw data can be found online in a MS Excel file 

on http://www.mis.ugent.be/PMsurvey2013/. 

4.1.  Demographics 

54 Respondents completed the survey. Although this number of responses is not enough for 

quantitative conclusions, the survey results can provide some useful qualitative insights. The biggest 

portion of respondents live or work in The Netherlands (43%). The majority of the respondents 

identified themselves with the role of consultant when using process mining software (38%). 

 

Figure 5: Question 6 - role 

 

Figure 6: Question 7 - country  
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4.2.  Question 1 and 2 (criteria for process mining software) 

Question 1 was an open-ended question, about which factors are considered important when 

selecting process mining software. It was answered by 56 respondents and answers ranged from 

short answers of 3 criteria to detailed lists of 9 criteria.  The answers of question 1 were coded as 

follows: similar answers were grouped into clusters of which the name was picked from the most 

recurring term within the cluster. The same categories were used for the answers of question 2.  

The categories created for analysis of question 1 and 2 are listed in table 2: 

Category Name Includes (respondents’ answers): 

Usability Easy to use, ease of use, easiness to use, user interface: easy to handle, good to 
understand, etc.  

Visualizations Visualizations, design, looks, visual representation, clear presentation, graphic 
capability, draw nice diagrams, etc.  

Price Price, cost, license prices, procurement process, etc.  

Integration Integration, Interoperability, ease of integration, integrate with BAM, operate 
in a SOA environment, access to SAP, access to other tools; extensible, etc. 

Functionalities Functionality, forecasting, reporting capabilities, type and number of analysis 
techniques, discovery functionalities, technical content, correctness of 
algorithm, quality algorithms, feature range, etc. 

Import and export 
features 

Import, export, less requirements for data import, ease of data import, 
possibility to retrieve data from different sources of data, big amounts of data 
import, fast and large datasets, possibility to export aggregations of data, etc. 

Other Other includes: 
- Quality of results, correctness, quality of process model 
- Security 
- Privacy 
- Speed 
- Individual case level 
Table 2: Question 1 and 2 categories 

While the answers of question 1 provide some insights in which criteria play a role in selecting 

process mining software, it does not allow to analyze which of these criteria are considered most 

important by the respondents. Therefore, in question 2 participants were asked to indicate which 

three of the listed criteria they would consider to have most importance. A summarizing table of the 

top 3 criteria per respondent (question 2) can be found on the next page (table 3 and figure 6). 
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Category Most important MI (%) Second most SM (%) Third most TM (%) # % 

Usability 16 29% 11 20% 8 15% 35 21% 

Visualizations 4 7% 6 11% 7 13% 17 10% 

Price 2 4% 2 4% 5 9% 9 5% 

Integration 4 7% 5 9% 4 7% 13 8% 

Import & Export 5 9% 7 13% 5 9% 17 10% 

Functionalities 14 25% 10 18% 5 9% 29 18% 

Other 10 18% 14 25% 20 37% 44 27% 

Total 55 100% 55 100% 54 100% 164 100% 
Table 3: Question 2 categories 

 

Figure 7: Question 2 categories 

The most popular category is ‘usability’, after the category ‘other’, with 21% of the answers. The third category, ‘functionalities’, accounts for 18% of the 

respondents’ answers. Then, ‘import and export’ and ‘visualization’ represent each 10% of the answers. ‘Price’ and ‘integration’ represent a small 

percentage of the answers. When we look at ‘Most important’ we can see that most of the respondents reported an answer included in the ‘Usability’ 

category. After ‘usability’, most answers fit into the ‘functionalities’ category. Each category will now be discussed.  
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In software quality literature, various models exist that describe potentially important requirements 

for the quality of software. Many models, including the FURPS(+) model,  make a distinction between 

functional criteria and non-functional criteria (Jamwal, 2010; Wang, Samadhiya, & Chen, 2011) and 

(Grady, 1992). Functional requirements describe expected properties of input and output of the 

software. In contrast, non-functional requirements depict the desired level of usability, reliability, 

performance and supportability (also known as URPS). 

It can be noticed that more than half of the answers of the respondents of our survey would be 

classified as non-functional. Therefore, non-functional criteria are discussed first. All roles 

(occupations) of respondents have almost an equal share of non-functional and functional criteria, 

see the table in appendix 4. Academics propose a bit more functional criteria than other roles (24 

functional, 18 non-functional) 

 Most important criterion 2nd most important  3rd most important  Total 

Non-functional 28 24 33 85 

Functional 27 31 22 80 

Total 55 55 55 165 
Table 4: Non-functional versus functional criteria 

4.2.1.  Non-functional criteria 

It is remarkable how many participants named usability as one of their key criteria, while we would 

rather have expected relatively more functional requirements in the key criteria list. The unexpected 

large focus of the respondents on this criterion could suggest that the existing software is not very 

user friendly. An earlier exploratory survey study on process mining (Claes & Poels, 2012a) made the 

same conclusion, although it centered primarily on the process mining tool ProM. Of the ProM users 

(users that answer ‘Frequent and Occasional use’ in question 5) in this study, 20 of 29 answered ease 

of use as a priority criterion. Nevertheless, the strong focus on usability by our respondents might 

indicate that also other process mining software is not perceived as user friendly (enough).  

 We suggest it would be interesting to examine in more detail how user friendly the existing 

process mining software is considered and how to make process mining tools easier to use 

and more intuitive. 

Next to usability, also the quality of the visualizations is considered important. Visualization is partly 

related to usability (the consistency of the user interface and overall aesthetics impact the ease of 

use and intuitiveness for the user), but also includes the visual quality of the graphs, tables and 

models. The data show that process mining software users seem to be very sensitive about a good 

lay-out. 

This can be best illustrated by some quotes:  
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“Visualization is key.  Stakeholders are getting used to strong visualization software such as 

Qlikview, Spotfire, Tableau, etc. that they expect insights to be delivered in the right way.”  

“It is very important that it looks clean and appealing, so that I can use it in interactive 

sessions with process stakeholders and get people on board with my process mining project 

(I need to make them enthusiastic to get their buy-in and support)” 

As quoted, visualization is important to give presentations to clients, managers and business owners. 

Although good visualizations do not provide the core value of process mining software, they do help 

in convincing the underlying value of the process model or insights discovered.  

Another non-functional category is the category ‘Price’. This category consists of several criteria 

consisting the cost or price of the acquiring of the tool and/or licensing. The procurement process 

should proceed smoothly. Of course cost will never be completely neglected, so this category is 

obvious. 

The next group of criteria is about ‘Integration.’ Integration is perceived as the fact that the stand 

alone process mining software interacts with other software or is integrated into a larger information 

technology system. Interoperability is also included in this category.  A couple of participants 

mentioned they would like an integration between process mining tool and the company used ERP 

system, preferably SAP, Oracle or Microsoft. One person thought of the integration with Business 

Activity Monitoring application to expose process metrics. We also believe more integration with 

other BPM or BI software is welcome, although we understand that this is a difficult task to 

accomplish as a developer.  

It can be observed that many respondents associate integration with import and export features, 

which will be discussed as a functional requirement (see further). 

The last defined category (‘other’) was used for all the remaining criteria that could not be easily 

appointed to one of the 6 former categories. These are all individual criteria and this category should 

not be neglected, as they account for most criteria in total. Some of the most recurring non-

functional criteria here are: 

- Performance (processing speed, response time, efficient and effective) 

- Security, privacy, trustworthiness 

- Maturity of and support from the software provider  

o Cycle time of updates/bug fixes 

o Is there local support for the tool? (“Can we skip a long ramp-up (roll-out, training)”) 

o Proven track record of supplier 
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- Supportability 

o Portability with for example: windows, mac, linux. 

o Extensibility 

- Server solution with user-rights for process mining-models, scalable solution for company-

wide process mining. 

4.2.2. Functional criteria 

The survey resulted in many proposed functional characteristics or requirements for (choosing) 

process mining software. These are divided into two groups of functional criteria:  

- Import and export capabilities 

- Process mining software features (functionalities) 

A. Import and export capabilities 

A.1 – Import  

The goal of process mining is to extract information about processes from transaction logs. Process 

mining software needs input: historical process data. Throughout organizations, process data comes 

in many forms. This input is mostly in the form of an ‘event file’ which can have various formats such 

as text file (.txt), excel files (.xlsx) or comma separated value files (.csv).  In this text, import is seen as 

the process of entering the input into the software. Input (and import) has always been one of the 

major drawbacks of process mining. “It seems to be problematic to find and prepare the right data 

for process mining” (Claes & Poels, 2012a) as in “challenge 1: Finding, Merging and Cleaning data” 

(W. Van Der Aalst et al., 2011). Also for process mining the metaphor ‘Garbage in=garbage out’ is 

applicable. For the respondents of this survey, the import process remains an important challenge.    

Based on the answers of question 1, which can be found in appendix 5, it seemed acceptable to 

divide ‘Import capabilities’ into 3 characteristics: 

1) Volume of the data 

2) Data quality and import process 

3) Data import compatibility of various formats 

1) Volume of the data 

Quoting two respondents: “A key point is scalability – transactional/event data is naturally 

voluminous and will only keep getting bigger” and “It is important to be able to handle the 

dimensions of my Business Problems (for instance, if my Logs contain some millions events)” 

“Scalability is defined as the ability of a system, network, or process to handle a growing amount of 

work in a capable manner or its ability to be enlarged to accommodate that growth” (Bondi, 2000). 
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When opening an event log this can take a significant amount of time. For example, an event file 

(.xlsx) with a total of more than 150 000 rows can take more than 15 minutes in the process mining 

tool Disco. This occurs also with other tools (on a standard computer). This will be a problem in the 

future because the availability of data is endless. Big data is exponentially growing and data is being 

stored everywhere. Because of the digitalization of processes, the worldwide amount of data is 

growing rapidly (Manyika et al., 2011). Remark the immense popularity of the hot topic ‘big data’ 

with corporations and academics.  

 
2) Data quality and import process 

“It [process mining tool] should overcome log’s defect and compatible with different kind of log.”  

In this survey, 16 respondents pointed out the issue of “less requirements for data import.” Many 

respondents accentuated an easier data import process. Sometimes users stumble upon errors when 

trying to import data, such as errors stating that the event file is defect or has the wrong extension. 

The logged data cannot be directly used in process mining software because the raw data may 

include more fields and details than strictly required. Therefore, for many tools, the raw data has to 

be converted to a suitable file format with a specific order. File columns have to be in a certain order, 

with in the first column the unique id, second column the activities, third column the timestamp and 

in the remaining columns the attributes. These software-specific requirements limit user’s freedom 

of using their own event files resulted from a company specific information system. For example, a 

lot of problems occur with the timestamp format. Some process mining tools expect the timestamp 

to be in a certain format, with or without seconds, milliseconds, etc. When the timestamp is not 

correct for import, the process mining tool returns an error and the timestamp format has to be 

changed in the log file itself. The preprocessing phase is still one of the biggest drawbacks of process 

mining. An easier data importing interface to facilitate structuring and/or filtering the complex and 

abundant data is also desirable.  

3) Data import compatibility of various extensions 

“Flexible enough to work with different kinds of datasets”  

A third requirement of process mining import capability is the fact that users would like more 

supported file extensions. Some common extensions are: xls, xlsx, csv, txt and XML. Many process 

mining tools allow to import only one file extension. One tool could only import xlsx files (in the 

software version of 2013). This limits the freedom of the user and increases the time (lost) of 

preprocessing the data into the correct format/extension.  
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A.2 - Export 

Process mining software has also several export capabilities. A couple of informants addressed the 

need for compatible export formats. Two factors were named:  

- Export of (aggregations of) selected data. (“To be able to export sections of data, individual 

cases, certain variants, etc.”) 

- Export/output of process models, graphs and tables 

Multiple respondents referred to the export of processes in various formats/notations such as XML, 

BPMN, EPC, XES, CSV, PNG, etc. for the purpose to be able to work further on the created models in a 

modeling environment. Not all existing software makes use of one of those output formats. For 

example, some quotes:  

“Exporting the results in order to reuse them in other analytic tools” 

 “Interfacing from/to BPM tools” 

“Create a lot of good graphics, like the flowchart pictures and duration charts” 

 “Ability to convert process to BPM and simulation tools” 

B. Functionalities 

Among the 53 answers were a lot of proposed criteria of functionalities for process mining software. 

Some respondents were very precise in their description and provided detailed functionalities. 

Others were imprecise about the functionalities, but did stress their importance. A full list of 

proposed functionalities is provided in appendix 6. We tried to classify similar functionalities with 

corresponding quotes for a more structured discussion. 

Algorithms 

“How powerful is the algorithm, does it represent and simplify the reality?” 

“How many different algorithms are available? Is the result reliable?” 

In the early days of process mining much attention was given to developing algorithms and new 

techniques which were then collected in the ProM framework. Nowadays there exist many different 

algorithms, popular algorithms are the ‘Heuristics Miner’, ‘Genetic Miner’ and ‘Alfa-Miner” (Rozinat 

& Medeiros, 2007; Weijters, Aalst, & Medeiros, 2006). Other process mining tools are based on one 

or two algorithms, for example Disco, which is based on the algorithm/method ‘Fuzzy miner’, also 

integrated in the ProM framework. Several respondents reacted that the used algorithm is an 

important criterion. However this is often hard to check, since most process mining tools do not 

provide more specific information on the used algorithm. So it could be interesting for software 

developers to provide more information about the used algorithms. We do observe that many users 

take the quality of algorithms for granted, or by the concepts of Terry Hill: good algorithms have 
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become an order qualifier, while the outcomes of algorithms and especially their visualizations have 

become the order winner.  

Graphs and process map creation capabilities  

“Is there the possibility to create the required graphs such as bar charts, dotted chart 

analysis, flowchart graphs, etc.?”  

“Does the process mining discovery result in easy to understand process models?” 

Respondents pointed out the importance of graph creation and process map creation. The possibility 

to show metrics and specific attributes on the process map is desirable according to the respondents. 

According to this survey, good process models are easy to understand, have an adjustable lay-out 

and include parameters such as duration, cases, costs or personalized metrics. An adjustable lay-out 

is seen as a big advantage, for the purpose of comparing models. In many tools the elements of the 

process model (activities) change places when we fine tune the model by excluding cases or changing 

filters. This makes it hard to compare with the first model. For example, the model with 100% cases 

shows the start activity in the top and goes straight down to the end activity. When changing to 70% 

cases the process model lay-out changes entirely and goes from left to right, while activities and arcs 

changed place. When a process map is adjustable, the user could readjust the location of activities 

and arcs to be able to compare with a previous model.    

Cases, attributes and variants 

“The possibility to select data based on specific characteristics in case progression and case 

attributes would be very interesting.” 

Many respondents would like the option to drill down to the case level to investigate interesting 

cases further. Cases should be selectable individually or in groups. A case is one record of the event 

file, with a unique identification. A case is one closed instance with start date, activities and end date. 

A variant is the collection of similar cases, for example, if two cases have each 3 activities in the same 

order, they are included in the same variant. With variants a user can investigate the most occurring 

processes. Attributes are other columns included in the event log other than case id, activity and 

timestamp. Examples are: region, client id, department, cost, duration, etc.  

Filter options  

“Lots of filtering options for process analysis” 

“Filters on attributes, cases, time and performance.” 

Process mining tools use filters to analyze the data. With filters you can exclude other data and 

specify unique cases or variants. Filter options allow for in-depth analysis of a set of data. Filter 

options differ from tool to tool. In some tools filter options are easy to use, other tools have less 

developed filter techniques. An example is applying a filter on the data that allows to show only the 
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cases that originated in only one country or only the cases that have a duration longer than 3 days, 

while ordered by the production department.   

One last feature several respondents pointed out is the ability to have ‘history mode’. Is there the 

ability to replay the history of the process (with previous event files) or can we replay previous 

applied techniques on a new (similar) event file? For example, if an analysis happened on an event-

file for the manufacturing of trucks of January, could we repeat this analysis on the event file of the 

trucks of February? And could we compare results?  

When looking back at the in-depth interviews, it can be noticed that a lot of the criteria are the same 

for both the survey as the interviews. Each of the criteria from the interviewees return in the 

answers of the survey. The specific problems of the interviewees are similar to those of the survey 

respondents, which could imply these are not company specific and correspond for almost 

everybody, for every role and context.   

4.3.  Question 3 

The respondent was asked how important they perceive the following concepts: 

- Animations: a moving animation of the cases/events through the process model 

- Integration: integration with an information system (for example: import and export 

integration) 

- Social Networking: the ability to create social network models from the event log 

- Automatization: the ability to easily repeat analyses or to create analysis templates in the 

software 

 

Figure 8: Question 3 

In question one (and two) some participants already addressed their interest in the capability of 

social networking and animations.  Overall, the survey resulted in a moderately important opinion on 

social networking, where some find it not important, compared to the other concepts. These results 
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are unexpected because a couple of papers describe the benefits and practices of social networking 

(Wil M P Van Der Aalst, Reijers, & Song, 2005; Alves, 2010; Song & Aalst, 2008). Social networking is a 

social network analysis method. In process mining literature, social networking is defined as the 

method for discovering social networks from the source data. In the paper (Song & Aalst, 2008) the 

authors speak of ‘organizational mining.’ Organizational mining assists in understanding and 

improving organizational and social structures. It could also be used to examine the information 

flows between organization structures or individuals (compliance checking). Auditors could for 

example control whether individuals were authorized for performing a specific step or process 

(Bezverhaya-haasnoot, Caron, & Goeyenbier, 2009). Maybe some more papers on the effective use 

of social networking could convince process mining users, but for now, the participants of this survey 

did not perceive social networking as very important compared to the other concepts. Animations 

are also perceived as moderately important, although 9 persons find this very important. When 

analyzing the answers in question 1, we noticed that users find animations only useful if they can 

provide extra value or if they could be used to convince management or clients. When the 

animations do not provide extra insights or value they are perceived as unimportant. This statement 

is not unexpected, as the interviewees already mentioned this in their answers. Most process mining 

software provides animation features, although these frequently do not work or are only available 

for small event logs.  

Integration and automatization in contrast, are perceived as very important, as more than half of the 

participants answered ‘very important’ (51% and 58%). Most of the respondents already answered 

integration in question 1, resulting in one of the 6 categories. We propose that in the further 

development of process mining software, integration and automatization should get more attention. 

Integration can be with BPM software, Business Process Modeling software, business management 

software (ERP, MRP) and with database software. For example, the integration with databases would 

be a very welcome feature. When process mining tools could ‘read’ data directly from a database, a 

lot of import problems could be avoided.  

In several papers on process mining in practice (Beest & Maruster, 2007; W.M.P. van der Aalst et al., 

2007) the users had to make use of different tools or plug-ins for their analysis. A tool for import (for 

example ProMimport) and afterwards different tools or plug-ins for analysis. In (Beest & Maruster, 

2007) they had to make use of three different tools for the 3 phases of process mining application 

(on a process in the gas industry). First, data preparation occurred with database extraction 

algorithms and then merging happened by ProMimport, secondly, process mining and performance 

analysis was performed with ProM. And third, simulation of the current process and the redesigned 

process happened in CPN tools, another software program. We believe that these process mining 
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analyses would be much more user-friendly and efficient when these three phases were integrated 

into one software package.  

Moreover, when process mining is more automated, a lot of time could be saved, for example the 

database import. Also, the process mining analysis could be automated. Automated reports, 

automated dashboards and automated export functionalities could improve the process mining 

experience and usability. One aspect of automatization are templates. A user could save different 

analyses and tasks into a template, which could be run with one click on a different data set. This way 

analyses are structured the same and could be compared for differences. These automated reports 

can be monitored and in the case where the data is imported from a real-time database, managers 

could control their processes with the help of indicators and parameters. If something goes wrong in 

the process an automated message could warn the manager.   
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4.4.  Question 4 
Process mining software is mostly used in order to optimize a process or to do performance analysis. 

Secondly, compliance checking is very important. In contrast to our expectations, risk assessment is 

in this survey one of the least chosen options in absolute numbers. Risk assessment was selected 16 

times by 4 (of 5) auditors, 6 consultants, 4 academics and 2 analysts. Auditors do seem to use process 

mining software for risk assessment.  In comparison with (Claes & Poels, 2012a), the context of 

process mining use has not changed. Their findings can be confirmed. Performance purposes remain 

the top context or application of process mining users (figure 9). On figure 10 you can see the context 

per role (in percentages). Process mining ‘as a technique for academic research’ is only selected by 

academics. Performance analysis/optimization is for each category the most important option. 

Auditors also seem to focus on compliance checking and risk assessment. Monitoring and reporting 

seems to be second most important for consultants.  

 

Figure 9: Question 4 

 

Figure 10: Question 4 by role 
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4.5.  Question 5 

During the latest 5 years, new tools were commercialized and we can see a shift in the use of process 

mining software (table 5 and figure 11). In (Claes & Poels, 2012a), ProM was reported as the most 

popular process mining tool. Notice that by now Disco is indicated to be the most popular tool, 

followed by ProM and Perceptive. Disco is also well known in the process mining community as all 

but one respondents have heard of the tool. This opposed to the least known process mining tools: 

Fujitsu, XMAnalyzer and StereoLOGIC. The majority of respondents to this survey have never heard 

of these tools. This could be due to the large concentration of European participants. These least 

known tools are respectively from Japan and The United States. Academics use process mining tools 

most frequent with 13 (of 14) of them answering ‘Frequent use’ for at least one of the tools. 

Consultants are well aware of the process mining tools (‘heard of it’), but use them less frequent 

(‘Occasional use’ and ‘tried it once’). 

The proposed list of process mining software seems to be complete as only two respondents 

presented two tools not included in the list: bpi3 SLA app and PMLab (Universitat Politecnica de 

Catalunya). The first one is a commercial tool (located in Belgium) and PMLab is an unfinished project 

of the University of Catalunya. 

 Disco Stereologic XManalyzer Fujitsu ProM Celonis Perceptive Aris QPR 

FU 26 1 1 1 13 2 6 3 2 

OU 13 0 0 0 17 0 5 3 1 

TO 6 0 1 1 12 0 5 5 5 

NU 9 10 15 21 11 16 24 30 20 

NH 1 40 35 29 2 34 13 13 24 
FU=frequent use, OU=occasional use, TO=tried it once, NU=heard of it but never used it, NH=never heard of it 

Table 5: Question 5 

 

Figure 11: Question 5 
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5. Conclusion 
Process mining is gaining in popularity. In order to develop process mining tools into the direction of 

the needs of users, a survey on the relevant criteria for choosing process mining software was 

performed. Process mining software users were asked which criteria they find the most important for 

choosing a process mining tool. According to the 56 respondents, usability is overall the most 

important criterion. The criteria could be divided into two groups: functional criteria and non-

functional criteria. A lot of the criteria are non-functional, addressing aspects not specific for process 

mining software. Non-functional criteria are very important to process mining software users, 

considered that more than half of the respondents’ answers are non-functional. The most important 

non-functional criteria are:  

- Usability: ease of use 

- Visualizations: lay-out of both software and results 

- Integration: integration with other BPM software or databases 

Most popular functional criteria: 

- Import functionality: volume of data, data formats and import process 

- Export functionality: compatible export formats 

- Advanced filter options and graph/model creation capabilities 

The import process remains a challenging issue, a lot of time is lost trying to prepare and import the 

data before the actual mining. When actually mining, a wide variety of filters are very important. 

Users expect to be able to filter down to the case level and look down into parts of the data. We 

noticed that the quality of algorithms is more perceived as an order qualifier, while the usability and 

visualizations of the algorithms have become an order winner. Besides these criteria, users find 

integration and automatization very important for a process mining tool, with an emphasis on import 

integration and import automatization. Compared with integration and automatization, social 

networking and animations are perceived less important. When investigating the current process 

mining software situation, the users of this survey answered they use process mining primarily for 

performance/optimization purposes, next to compliance checking, monitoring processes and quality 

analysis. The sample group used four process mining tools frequently: Disco, ProM, Perceptive and 

ARIS. Other process mining tools are used very limited or never heard of.  

We propose to focus on how to make process mining tools easier to use and more intuitive. We 

believe this can be achieved by developing better algorithms with filter options without neglecting 

their usability or looks.   
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This research suffered from several limitations of which some could be addressed in future work. 

First, the data collection, both interviews and survey, could be expanded by a larger, wide-scale 

research, since this survey only reached a part of the entire user-base. Furthermore, other criteria 

and issues could exist, not addressed in this document. The analysis of in-depth interviews and open-

ended questions is a rather intuitive and subjective process and can be researcher specific. Therefore 

it could be valuable if a similar research can be performed by another person, to compare results. A 

detailed study on the existing process mining software tools Celonis, Perceptive, ARIS and QPR could 

be very interesting to compare with more documented tools Disco and ProM. Finally, we suggest to 

perform a similar survey again after some time to reevaluate the use of process mining software.  
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6. Additional results per role 
In this chapter, interested readers can find some additional analysis for the two biggest role groups: 

consultants and academics. For each question the results are shown in graphs for first the 

consultants and then the academics. 

6.1. Consultants 

Consultants are the biggest group, with 20 respondents. 

 

Figure 12: Consultants: place of work 

 

Figure 13: Consultants: software knowledge 

FU=Frequent use, OU=Occasional use, TO=Tried it once, NU=Never used it but heard of it, NH=never heard of it 
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Figure 14: Consultants: usage of tools 

FU=Frequent use, OU=Occasional use, TO=Tried it once, NU=Never used it but heard of it, NH=never heard of it 

 

 

Figure 15: Consultants: question 3 
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6.2. Academics 

The second largest group are the academics with 14 respondents. 

 

Figure 16: Academics: place of work 

 

Figure 17: Academics: question 3 
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Figure 18: Academics: usage of tools 

FU=Frequent use, OU=Occasional use, TO=Tried it once, NU=Never used it but heard of it, NH=never heard of it 
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Figure 19: Academics: question 4 
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8. Appendix 
 

8.1. Appendix 1: In-depth interviews 
Bold: interviewer 

First informant (19/09/2013 10u00) 

Welke zijn voor u de meest belangrijke criteria voor het kiezen van Process mining software? 

In de eerste plaats wat belangrijk is qua minen, is dat het er deftig uitziet, we zien bijvoorbeeld bij 

Disco een mooie visualisatie. Maar de vorige versie van Perceptive trok eigenlijk op niet veel, kwestie 

van visualisatie. En als je iets toont aan de klant is dat wel belangrijk dat het er goed uitziet. Het moet 

te interpreteren zijn door de eindgebruiker. Het tonen en presenteren van modellen is belangrijk. 

Het visueel maken van u data dat is iets waar je een voordeel van hebt ten opzichte van rapportering 

software. Dit maakt een process mining tool uniek, dus die visualisatie moet wel ten minste er een 

beetje goed uitzien. 

 

Animaties? Is dat belangrijk? 

Op eerste zicht dacht ik van niet maar het maakt blijkbaar wel indruk bij presentaties. En ik denk dat 

het wel gebruikt gaat worden. 

En eigenlijk wat ik ook belangrijk vind is dat u op uw pijlen uw leadtimes en hoeveel 

cases(frequenties) in dezelfde figuur (model) ziet. (Bij disco is het niet zo). U moet kunnen zien 

hoeveel dat iets gebeurd tussen twee momenten en hoelang het duurt, tegelijkertijd. Dus meer 

statistieken. 

Een ander puntje is dat er naast het minen het handig is dat u zelf eens een grafiek of draaitabel kunt 

maken. Dit zijn zeker bonuspunten van een process mining tool.  

Het is altijd handiger dat alles in één tool/pakket zit [integration]. Zodat u maar één licentie betaald 

en niet meerdere. Hoe meer dat in één programma zit hoe beter. Zo bent u ook altijd zeker dat u 

over de data spreekt. U moet weten over welke data u aan het spreken zijt. 

 

Import opties? 

In het begin dacht ik dat dit niet zo belangrijk was. Csv of excel dit maakt niet zoveel uit maar het is 

wel belangrijk dat je rechtstreeks uit een database kunt laden via een query. Zodat de data kan 

updaten. Via een query weet je altijd welke data erin zit. Het voordeel is dat je dit ook op een 

regelmatige basis kunt refreshen. 

Wat voor ons ook belangrijk is, is dat je iets kan schedulen. Dat hij om de maand die analyse 

automatisch gaat uitvoeren.  

Specifieker voor ons bedrijf is dat u gemakkelijk gegevens moet kunnen delen met andere mensen. 

Een server gebaseerde oplossing is altijd al een grote bonus ten opzichte van standalone (lokaal) 

software. 

Perceptive kan makkelijker delen met mensen en een systeem opgebouwd met rechten/users en een 

onderscheid tussen mensen die data inladen en mensen die puur naar een gemined process gaat 

kijken. De eindgebruiker zou niet echt de data mogen inladen, dit kan onbetrouwbaar zijn. Data 

inladen zou door de IT dienst moeten gebeuren. Zo kunnen ze de juiste settings instellen. Dit om 

verkeerde resultaten te vermijden. 
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Het puur in kaart brengen van proces zal uiteraard niet genoeg zijn. Ook naar fouten zoeken zal 

moeten kunnen. Ik heb de indruk dat er veel zal vergeleken worden tussen twee landen; per land, 

per lokale organistie... Het is makkelijker om te zeggen “we zijn beter hier bezig dan daar bezig.” 

Compare to is altijd een interessante optie. (zoals in Perceptive, compare model to ) 

Het is moeilijk om na te gaan of we goed bezig zijn in process mining (of de processen goed verlopen, 

of wat in kaart gebracht 100% correct is) en daarom denk ik dat het vergelijken van twee afdelingen 

eerder zal gebeuren dan gaan nadenken of we goed bezig zijn. 

Filteropties zijn wel belangrijk maar ik denk dat daar weinig onderscheid tussen de verschillende 

tools, dus dit criteria is niet doorslaggevend. 

Ook nog iets leuk is dat je attributen (metrics) kan toevoegen in de tool zelf. (zoals bij Perceptive) Iets 

kunnen toevoegen aan de software zelf is wel nuttig. 

Een beetje informatie over het algoritme dat gebruikt wordt zou welkom kunnen zijn. Meer 

informatie over bv. de slider op 50% zetten is anders bij Disco dan bij Perceptive. Hierover informatie 

zou interessant zijn. (misschien bestaat deze wel) 

Commentaren toevoegen (per gebruiker, persoonlijk in uw naam) aan een model is ook altijd 

interessant. Zodat meerdere mensen kunnen commentaar geven op een model. 

Nog een belangrijke factor is het bedrijf zelf. Dit gaat het ‘aankoopproces’ (andere afdeling) dit wel 

belangrijk vinden. Zoals Fluxicon is maar een tweemans bedrijf en dit zou niet echt voor de toekomst 

goed zijn. Te klein bedrijf > weinig investeringsopties.  

Prijs op zich kijk ik niet naar. Prijs op zich is voor mij wel een tweederangs criteria. 

Second Informant (20/09/2013 13u30) 

Welke zijn voor u de meest belangrijke criteria voor het kiezen van process mining software? 

Persoonlijk: Kan het geautomatiseerd worden (kan ik van tabel lezen rechtstreeks). Kan ik taken 

plannen (automatisch, template, voor definiëren)? Kan ik historie bijhouden? (Hoe zag het er vorige 

week uit, op dezelfde analyse). 

Recurrences, kan je die zien? Kan je loops zien? Kan je gelijktijdigheden zien? Twee activiteiten 

tegelijkertijd kan je eigenlijk niet zien. Dit zou moeten. 

De gebruiksvriendelijkheid. Is het gemakkelijk te gebruiken?  

1 ding dat handig kan zijn, kan ook nadelig zijn. – Ik mine twee soortgelijke gegevens. Op de twee 

modellen moeten dan de boxen op dezelfde plaats staan. Het is niet goed als ik twee compleet 

andere modellen krijg dan. 

Niet echt top criteria nummer één maar ook interessant is dat je de boxen van plaats/kleur kan 

veranderen manueel. 

Wat dat ik zeer interessant vind omdat je dan ook statistische analyse kunt doen is dat je kunt zeggen 

van: ik heb een casenummer, unieke nummer, die dan uit uw database komt, dat je dit nummer kan 

linken aan uw variant. En zo kan je correlatie maken tussen variant en beschrijvende attributen. Zo 

kan je zien tussen verschil tussen varianten per (bv.) per regio. En zo kan je ze opsplitsen per regio. 

Hoe gemakkelijk je kan filteren op incompleted cases is belangrijk. Filteropties voor de selectie van 

uw cases/data te bepalen. 

Het visueel model is essentieel.  

Wat ik bijvoorbeeld belangrijk vind (zoals bij perceptive) kan je throughput time + frequency (aantal 

cases) op één model tegelijk zetten. 
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Als je geen database hebt is er zo veel miserie om je data klaar te maken (timestamp) voordat je de 

gegevens kan inladen. Dit is niet zo handig. 

Ik zie process mining als iets “maintenance” achtig. Om processen op te volgen. Live of realtime 

navolgen van het proces. Daarom dat ik ook kijk naar of je het kan automatiseren. Ik wil niet elke 

week dezelfde analyse moeten doen. 

Grafieken zijn toch wel een beetje belangrijk. Het is niet erg om dat de grafieken niet in dezelfde tool 

zitten maar het moet wel belangrijk zijn om de PM software te kunnen koppelen met andere 

software. 

Welke database platformen je naar kunt verbinden (compatibel), is ook belangrijk. 

 

Animaties, belangrijk of niet? 

Neen. Ik vind dat niet belangrijk. Ik vind het belangrijker om de cijfers te zien, dan om de animaties te 

zien. 

De animaties zijn goed om Process Mining te verkopen. Maar eenmaal geïnstalleerd is de wow-factor 

weg. Het moet toegevoegde waarde hebben. 

 

Vanuit het bedrijf zelf? 

Kijken naar de Vendor. En naar de visie van hun. Bijvoorbeeld: process mining focust op die one-time 

analyse. 

Kleine bedrijven kunnen altijd failliet gaan en zullen achter lopen (geen investeringen) op de grotere. 

Grote bedrijven zullen veel sneller wijzigingen en verbeteringen toevoegen. 

De link met BPM gaat ook interessant zijn. Wij hebben ARIS. BPM modellen die je al hebt gemaakt 

kunnen importeren is wel belangrijk. 

En ook, kan je twee processen vergelijken. Ze(twee modellen) naast één zetten is ook wel 

interessant. Bv eens vergelijken tussen 2 producten, afdelingen. 

Wat ook zeer belangrijk is, is dat je juiste informatie krijgt. Dat de software niet overkop gaat. Ik heb 

eens getest en kunstmatig een startevent toegevoegd en dan verwacht ik dit ook in mijn resultaat 

vind van de PM tool. Bij vele zag ik nog steeds 10% die met een andere event begonnen. De software 

moet wel betrouwbaar zijn.  

Social networking? 

Kan interessant zijn maar vind het niet een van de primaire dingen. Wij zullen dit niet veel gebruiken. 

Kan mij voorstellen dat dit voor Stad Gent wel interessanter is. 

In welke taal is de software geschreven (flash, ...) is ook belangrijk. Hoe de software werkt zelf is ook 

belangrijk.  

Design van model, look en feel van tool zelf is toch ook belangrijk (geïnsinueerd door interviewer)  

Third informant (20/09/2013 14u00) 

Welke zijn voor u de meest belangrijke criteria voor het kiezen van Process mining software? 

De userinterface, het gebruiksgemak. – Oké enerzijds is het in deze situatie natuurlijk dat het goed 

verkoopt voor onbekenden. Gemak om met te werken, tussen verschillende schermen gaan... 

Visualisaties. - Het gebruiksgemak in het algemeen. - 

Wat er sowieso altijd terugkomt bij ons: is het een one-shot of is het iets dat je dagelijks wil 

gebruiken? Het moet wel meer kunnen dan enkel one-shot analyse. 

Animaties, is dat belangrijk? 



42 

 

Goh, niet echt, ik zie dat eerder als een marketing-stunt. Het ziet er wel heel tof uit, maar in mijn 

ogen gaat het niet echt een meerwaarde zijn. 

 

Import, export opties? 

Zeker en vast de share opties. Delen met andere mensen moet mogelijk zijn.  

Ik denk dat het succes van een process mining project heel veel afhankelijk is van die import dat 

mogelijk is. Want we verkrijgen pas ‘business value’ vanaf we eigenlijk gaan minen. Daarvoor (het 

klaarmaken, import van de gegevens) is alleen maar tijdverlies. 

Nog vereisten? 

Wij hebben het vooral over Process Discovery, dit is in onze organisatie wel belangrijk. We hebben 

heel veel projecten waar we een stukje discovery moeten doen. 

Discovery is heel belangrijk, de varianten is zeer belangrijk, de performance is belangrijk, de 

mogelijkheid om attributen toe te voegen.  

Social mining denk ik ook wel dat interessant kan zijn. Social networking. Ik denk toch wel dat dit iets 

kan zijn, we hebben dit nog niet veel aandacht gegeven maar het kan wel iets worden, het heeft wel 

potentieel. Het sociale netwerk zien achter een project is wel belangrijk. Zo kan je human resources 

zien die ergens aan werken wat niet hoeft. Zo kunnen we resources heralloceren. Ze moeten dat 

zeker bestuderen of we dat kunnen gebruiken. 

Ik zie het dat op een bepaald moment dat process mining en dashboard, report software ook hand in 

hand kunnen samenwerken. [Integration]. We kunnen het inzicht dat we krijgen (van PM) wel 

gebruiken. 

Zijn er nog vereisten dat u te binnen schieten? 

Het moet goedkoop zijn! – Bij het kiezen zal dit ook wel meespelen. 

Het bedrijf op zich moet dat aan voorwaarden doen? 

Goh, daar weet ik te weinig van. We hebben een purchasing afdeling die dit doet... 

 

Main Question Person 1 (Business Analyst) Person 2 (Manager) Person 3 (IT Employee) 

1st answer Automatization  

(and database import)  

The user interface, 

Ease of use. How easy 

is it to work with? 

Visualizations are very important. 

Visualizations are important to 

present to the client.  

2nd answer History (can I see changes upon the 

previous week?) 

Visualizations Possibility to schedule tasks 

Very important Can I find loops, recurrences, can I 

see double activities?  

Is it a one-shot or is it 

something to use 

daily? (Not one-shot!) 

 

Social 

Networking 

“I don’t considered it as one of the 

key features’ Could be interesting 

though, but not for our 

organization” 

I think this could be 

very interesting! 

There is potential in 

social networking! 

 

Animations “No, I don’t find animations 

important” 

No I don’t think this is 

very important 

I think they could be interesting! 

Nice to show to the client.  
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8.2. Appendix 2: Initial invitation letter 
Dear, 

You receive this invitation because you are possibly interested in the field of Process Mining, since 

you attended Process Mining Camp 2013. 

As a master student I am performing an academic survey on Process Mining software in cooperation 

with Jan Claes. Process Mining is a technique to analyze processes through data resulted from event 

files, gained from the actual process (more information below*). 

I conduct a questionnaire for a target audience of process mining users. 
Simply click on the link below or copy and paste the entire URL into your browser to access the 
survey: 
 
http://www.mis.ugent.be/pmsurvey2013/ 
 
This questionnaire consists of 8 questions with an estimated completion time of 7 minutes. 
At the end of the survey you have the option to receive the results of the questionnaire. 
Completion would be appreciated before December 21, 2013.  
 
If you have any questions do not hesitate to contact me on this e-mail address or by telephone. 

Thank you very much! 

Sincerely, 

Diederik Verstraete 
Student Master Business Engineer: Operations Management 
University Of Ghent, Belgium 
Diederik.verstraete@ugent.be 
 
To be removed from this or any future mailings, reply to this message and enter “REMOVE” in the 
subject line. In the online questionnaire you also have the option to unsubscribe. 
 
*Process Mining is a process management technique aimed to analyze, improve and control 
processes. Process mining is based on the fact that most processes are monitored by software and 
that this software logs certain events in an event log. From this event log process mining software 
can generate process models and provide a framework for process analysis. These models can be 
examined or compared with other (theoretical) models to verify the optimality of the process. 

  

http://www.mis.ugent.be/pmsurvey2013/
mailto:Diederik.verstraete@ugent.be
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8.3. Appendix 3: questionnaire 
Page 1. 
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Page 2. 
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Page 3. 
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8.4. Appendix 4: functional vs non-functional 

 

  

 Functional 

 Most important 2nd most important 3rd most important Total 

Academics 8 11 5 24 

Consultants 8 10 9 27 

Analysts 5 5 5 15 

Auditors 2 2 0 4 

Other 3 3 3 9 

Total 26 31 22 79 

 Non-functional 

Academics 6 3 9 18 

Consultants 12 10 11 33 

Analysts 3 3 2 8 

Auditors 2 2 4 8 

Other 5 5 5 15 

Total 28 23 31 82 
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8.5. Appendix 5: Functional requirements – Import capabilities 
 

- 26 participants answered ‘Import’ in the open-ended question 1.  

o 8 answered literally “be able to handle big datasets, large logfiles” 

o 7 answered on “ability to import data of various formats or sources” 

- 5 perceive it as the most important process mining software criterion 

o 11 place it on second or third place. 

The following phrases are identical quotes from the survey answers. The number next to the 

sentence is an ID, in order to find it back in the answers’ MS Excel file (and link it with other fields: 

role, country, etc.) 

1. Volume of the data 
“Ability to analyze big amount of records without the help of IT” #7 
“Potential large(r) volumes” #10 
“Also it is important to be able to handle the dimensions of my Business Problems (for instance, if my 
Logs contain some millions events)” #14 
“It needs to be fast and deal with large data sets.” #27 
“Big data processing” #31 
“The extent it can handle large data” #37 
“The second key point is scalability – transactional/ event data is naturally voluminous and will only 
keep getting bigger” 
 
2. Ease of data import  
“Live database mining (mm..that’s monitoring!) #5 
“Easy data upload interface (better if the interface is immediate” #6 
“Import and transformation functionality” #7 
“Connect to data source(s) (ETL) (Log file/stream file, Rel. DB Tables …) #10 
“Access to tools to create log files from ERP systems” #12 
“It should overcome log’s defect and compatible with different kind of log” #13 
“Less requirements for data input” #15 
“Scalability (handling real life event logs)” #18 
“Flexibility and strength in interpreting data without pre-processing” #19 
“Easy to use (import logs)” #22 
“The ease of uploading data in multiple formats” #23 
“Ability to import available event data into the tool” #26 
“Transforming raw input data into event logs” #29 
“Ease of data import” #32 
“Possibility to retrieve data from different sources of data” #37 
“Easy to load source data” #50 
3. Data import compatibility of various formats 
“Powerful input of data in various format” #8 
“It should overcome log’s defect and compatible with different kind of log” #13 
“The ease of uploading data in multiple formats” #23 
“Compatibility with certain formats” #35 
“Possibility to retrieve required data from different sources of data” #37 
“Flexible enough to work with different kinds of datasets” #41 
“Interoperability: easy to import event data in different formats” #43 
“Interfacing with excel (CSV files)” #53 
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8.6. Appendix 6: Functionalities 
The following phrases are identical quotes from the survey answers. The number next to the 

sentence is an ID, in order to find it back in the answers’ MS Excel file (and link it with other fields: 

role, country, etc.) 

 

Algorithms 

“Reality: how good is the algorithm; represent and simplify the reality” #9 

“The capacity of the mining algorithms” #15 

“Availability of algorithms” #17 

“Provided features (which algorithms, visualizations, …)” #24 

“Quality of the algorithms (reliability of result)” #28 

“Technical content used (algorithms)” #40 

“Correctness of the algorithm” #43 

“Quality of algorithm” #46 

“How many algorithms it has” #51 

“Trustworthiness (of algorithm used)” #52 

“Solid process discovery algorithms” #53 

 

Graph/process map creation capabilities [= discovery functionalities] 

“Clear reporting (especially for non-users, like managers)” #1 

“Possibilities to show process models with metrics in a way that is simple to understand” #4 

“Possibilities to create bar charts based on selected cases or selected log events” #4 

“Ability to manually arrange process map (for presentation need)” #7 

“Ability to compare process models” #11 

“The visualization options for both workflow and performance” #23 

“Ability to generate high-level insights on main flows, deviations, bottlenecks” #26 

“Control flow discovery” #29 

“Dotted chart analysis” #29 

“Correctness and clarity of the process model” #48 

“Create a lot of good graphics, like the flowchart pictures and duration charts” #50 

 

Case level / attributes / variants 

“Possibilities to select data based on characteristics in case progression and case attributes” #4 

“Possibilities to create bar charts based on selected cases or selected log events” #4 

“Ability to analyze the process (slide&dice)” #11 

“Drill down to case level must be possible” #12 

“It should support process variant” #13 

“It should consider process attribute like risk or cost for detailed analysis” #13 

“Ability to drill down in the data to analyze a particular phenomenon” #26 

“Drill down and filter facilities (to individual case level).” #30 

“Flexibility to create ontologies that allow grouping of activities/resources” #32 

“Functionality, for instance ability to analyze segregation of duties) #41 
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Filter options 

“Analytics based on advanced filtering” #10 

“The options for defining and filtering sub-populations” #23 

“Flexible on-the-fly filtering for process analysis” #21 

“Lots of filtering possibilities” #53 

 

Statistical information (statistics) 

“Show many statistical information” #22 

“Statistical analysis” #32 

“Possibility to produce predefined reports” #50 

“Easy statistics views available” #53 

 

History  

“Ability to replay the history of the process” #11 

“Replay techniques for performance analysis” #29 

“History mode (where you can save, edit, restart, etc.  If you made faulty or incomplete assumptions 

eg)” #35 

 “Combine real-time with historical process flows” #42 
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