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DESCRIPTION 
This project is being undertaken as part of a PhD study for Wei Zhe Low (Keith).  
  
This project looks into how business process improvement insights can be extracted by visualizing the 
differences between two variations of a business process. The visualizations focus on the resource 
allocation and activity start time differences between the two variations. The aim of this survey is to 
evaluate the usefulness of our visualizations. We will first provide the background for this research. 
After that, for each section, there will be some introductory notes for the visualization. You will then be 
asked to answer some questions in the context of the given visualization, and evaluate how you perceive 
the usefulness of the visualizations. 
  
The purpose of this project is (1) to develop algorithms and visualizations to illustrate the change in 
resource allocations between two event log variants, (2) to develop algorithms and visualizations to 
illustrate the change in activity start time between two event log variants, (3) to evaluate the usefulness 
of the visualizations, and (4) to understand how visualizations facilitate the attainment of business 
process improvement insights. 
  
You are invited to participate in this project because you are deemed as a suitable candidate to 
participate in this project, as you are familiar with the concept of Business Process Management (Weske, 
M. (2007). Business Process Management: Concepts, Languages, Architectures (Vol. 14). Berlin: 
Springer-Verlag.). 
  
PARTICIPATION 
Participation will involve completing a three parts anonymous questionnaire which include multiple-
choice questions, Likert scale answers (strongly agree – strongly disagree), and open-ended questions 
that will take approximately 20 minutes of your time. Questions will include your interpretation and 
your perceived usefulness of the visualizations. 
  
Altogether, this questionnaire is structured as below: 
• Part A – Participant Demographics 

o This section gathers general information about your demographic, as well as your business 
process management and visualization backgrounds. 



• Part B – Research Introduction 
o B1: Change Visualization Framework 
o B2: Helpful Keywords 

• Part C – Visualization Evaluation  
o C1: Birds-eye view on Cases and Resources (two visualizations) 
o C2: Analyzing Resource Swaps (two visualizations) 
o C3: Analyzing Time Shifts (two visualizations) 
o C4: Overall Visualization Feedback 

  
When answering the questions, please bear in mind the following: 
• Your participation in this project is anonymous and entirely voluntary. 
• If you do agree to participate you can withdraw from the project at any time during the 

questionnaire without comment or penalty. 
• Once you submit your answers it will not be possible to withdraw. 
• Your decision to participate or not participate will in no way impact upon your current or future 

relationship with QUT or any of the participating parties involved. 
• You will not be asked to disclose any confidential or sensitive information about you, your 

organization, or any other organization you may be affiliated with. 
• Your responses may be used in the future in comparative studies. They will be non-identifiable and 

treated confidentially.  
  
EXPECTED BENEFITS 
It is expected that this project will not benefit you directly. However, it may further enhance the ability 
for organizations and business analysts to extract process execution-related insights. 
  
To recognize your contribution, should you choose to participate, the research team is offering 
participants access to the results of the study should you be interested, after completion of the study. 
  
RISKS 
There are no risks beyond normal day-to-day living associated with your participation in this project. 
  
PRIVACY AND CONFIDENTIALITY 
All comments and responses are anonymous and will be treated confidentially unless otherwise 
required by law. You and your position will not be identified from any outcomes of this study. You will 
not be asked to disclose any confidential or sensitive information about you or the organization you may 
be affiliated with. 
  
Any data collected as part of this project will be stored securely as per QUT’s Management of Research 
Data Policy. 
  
The project is funded by Australian Research Council (ARC). The collected data will be kept by the 
research team only. Only the aggregated responses and study conclusion will be provided to the funders 
on request. Funders will not have access to personally identifying information about you, as participants 
cannot be identified from the survey. 
  
  



CONSENT TO PARTICIPATE 
Submitting the completed questionnaire is accepted as an indication of your consent to participate in 
this project. 
  
QUESTIONS / FURTHER INFORMATION ABOUT THE PROJECT 
If have any questions or require further information please contact the principal research team member 
below. 
  
Wei Zhe (Keith) Low – PhD Student  
07-31380461  
w4.low@qut.edu.au  
 
Dr. Moe Wynn – Senior Lecturer and Principal Supervisor 
07-31389385  
m.wynn@qut.edu.au  
  
CONCERNS / COMPLAINTS REGARDING THE CONDUCT OF THE PROJECT 
QUT is committed to research integrity and the ethical conduct of research projects. However, if you do 
have any concerns or complaints about the ethical conduct of the project you may contact the QUT 
Research Ethics Unit on [+61 7] 3138 5123 or email ethicscontact@qut.edu.au. The QUT Research Ethics 
Unit is not connected with the research project and can facilitate a resolution to your concern in an 
impartial manner. 
 
 

Thank you for helping with this research project. 
  



Part A - Participant Demographics 
 
1. Which description best matches your current status? 
o BPM Practitioner 
o BPM Academic 
o BPM Student 
o Other:   
 
2. If you are a BPM Practitioner, which description best matches your current position? 
o Operational 
o Managerial 
o Strategical 
o Not applicable, as I am not a BPM Practitioner 
 
3. How many years of experience do you have in the business process analysis and improvement area? 
o None 
o Less than 1 year 
o 1 to 5 years 
o More than 5 years 
 
4. Please indicate your level of agreement with the following statements. 
 Strongly 

Disagree Disagree Neutral Agree Strongly 
Agree 

I am aware of the term Business Process 
Management and its implications in 
organizations. 

O O O O O 

I prefer information to be conveyed using 
visualizations over textual representations. O O O O O 

I regularly make use of/interpret visualizations 
(graphs, charts, maps, etc.) during my work. O O O O O 

I regularly make use of/interpret visualizations 
(graphs, charts, maps, etc.) for business process 
analysis or business process improvement 
purposes. 

O O O O O 

 
  

 



Part B – Research Introduction 
 
B1: Change Visualization Framework 
 
Business process improvement (BPI) is often sought by organizations, focusing on time, cost, and quality 
improvements. Given the availability of the execution history of processes in so called event logs, 
techniques can be developed for exploring better ways to execute a business process. We have 
developed a technique that takes the original event log (original execution history of a process) as input 
and produces a perturbed event log (alternative execution history). A comparative analysis of both could 
yield powerful insights for business process improvement. However, there is a lack of techniques to 
expose the differences between the original execution and the alternative execution. Therefore, we 
have developed a visualization technique that does exactly that: visualize differences between two 
event logs in terms of resource reallocation and activity rescheduling. Through visualizations, we aim to 
enhance the interpretation of and acquire insights into the differences between two event logs. 

Figure 1: Overview of the approach to explore better business process execution scenarios, and gain 
insights by visualizing the differences between the two event log variants, from both the time and 
resource perspectives. 
 
B2: Helpful Terminology 
The terminologies below will further enhance your comprehension of the visualizations: 
• (Business) Process – a collection of tasks that aims to produce certain products or services. 
• Event Log – records detailed information about a business process execution. 
• Original Event Log – the original, unperturbed event log. 
• Perturbed Event Log – the perturbed event log, where activity start times and resource allocations 

were altered. 
• Case – an instance of a process recorded in an event log. 
• Task – a piece of work that is to be executed. 
• Activity – an instance of a task recorded in an event log. 
• Resource – human participant that executes activities. 
• Resource Swap – a replacement of a resource executing a particular activity with another available 

resource. 
• Time Shift – a shift in an activity’s start time, where this activity could start earlier (forward time 

shift) or later (backward time shift). 
• Resource Utilization – the rate where a resource is busy (utilized or occupied) executing activities 

over a certain time period. 



Part C - Visualization Evaluation 
 
C1: Birds-eye view on Cases and Resources 
 
Overall Case View Chart 
  
Please read the introduction about this type of visualization before answering the following questions. 
  

 
 
• This is an Overall Case View Chart, which provides an overall comparative view of cases and their 

activities from two event log variants over a certain period of time. 
• Each twin-row represents a particular case over the throughput time of that case, where the 

execution differences are outlined between two event log variants. Log 1 represents the original 
event log, whereas Log 2 represents the perturbed event log. 

• Each bar represents an activity that was executed within the case of the twin-row in which it occurs. 
• The length of each bar represents the duration of its corresponding activity. 
• The color of each bar represents the task of its corresponding activity. 
• The total length span of a row represents the throughput time of its corresponding case. 
• The empty gap between bars illustrates the idle time, where no activity is performed. 
• The configuration panel on the left allows users to sort the cases, filter the number of cases, and 

filter the tasks to only show the ones of interest. 
• The statistics panel on the right provides more detailed case execution statistics. 
 
  



Please answer the following question in the context of the visualization shown below: 
 

 
 
5. Please indicate whether the following statements about this visualization are true or false: 
 True False I don’t 

know 
All cases in Log 2 have a reduced throughput time compared to Log 1. O O O 
Most cases in Log 2 have an increased idle time between activities compared 
to Log 1. O O O 

 
Please answer the following question in the context of the visualization shown below: 
  

 
 
6. Please indicate whether the following statements about the above visualization are true or false: 
 True False I don’t 

know 
In Log 2, task ASD was executed earlier compared to Log 1. O O O 
In Log 2, task RAR was executed later compared to Log 1. O O O 
In Log 2, task RPV was executed earlier compared to Log 1. O O O 
 
7. It is easy and intuitive to find the answers for the questions above using this type of visualization. 
Strongly Disagree Disagree Neutral Agree Strongly Agree 

O O O O O 
 



8. I believe that this type of visualization is useful. 
Strongly Disagree Disagree Neutral Agree Strongly Agree 

O O O O O 
 
9. Please provide any comments you may have on this type of visualization, or any suggestions for its 
improvement. (optional) 
 
 
 
 
  



Part C - Visualization Evaluation 
 
C1: Birds-eye view on Cases and Resources 
 
Overall Resource View Chart 
  
Please read the introduction about this type of visualization before answering the following questions. 
  

 
 
• This is an Overall Resource View Chart, which enables users to view the resources’ busy periods, and 

compares their differences between the two event log variants. 
• Each twin-row compares the resource allocation differences between the two event log variants 

over the duration of the logs, with Log 1 representing the original event log, and Log 2 representing 
the perturbed event log. 

• Each bar represents an activity that was executed by the resource of the twin-row in which it occurs. 
• The length of each bar represents the duration of the corresponding resource performing the 

activity involved. 
• The color of each bar represents whether the original resource that executed the activity involved 

(in Log 1) was reallocated (in Log 2) or not. (Resource Stability) 
• An orange-colored bar suggests that the resource was reallocated, whereas a blue-colored bar 

suggests that the resource was not reallocated. 
• The configuration panel on the left allows users to sort and filter the resources, and change the 

color representations of the bars (to represent either the resource stability or to represent the 
tasks). 

• The statistics panel on the right provides more detailed resource-related statistics. 
 
  



Please answer the following question in the context of the visualization shown below: 
 

 
 
10. Which resource retained the most number of activities in Log 2 compared to Log 1? 
o A1 
o A10 
o F1 
o F10 
o IS1 
o I don't know 
 
  



Please answer the following question in the context of the statistics (for each of the corresponding 
resources in the visualization above) shown below: 
 

 
 
11. Which resource appears to be the most utilized resource in Log 1? 
o A1 
o A10 
o F1 
o F10 
o IS1 
o I don't know 
 
12. It is easy and intuitive to find the answers for the questions above using this type of visualization. 
Strongly Disagree Disagree Neutral Agree Strongly Agree 

O O O O O 
 
13. I believe that this type of visualization is useful. 
Strongly Disagree Disagree Neutral Agree Strongly Agree 

O O O O O 
 
14. Please provide any comments you may have on this type of visualization, or any suggestions for its 
improvement. (optional) 
 
 
 
 
  



Part C - Visualization Evaluation 
 
C2: Analyzing Resource Swaps 
 
Resource Swap Weighted Digraph 
 
Please read the introduction about this type of visualization before answering the following questions. 
 

 
 
• This is a Resource Swap Weighted Digraph, which visualizes the changes in resource allocation 

between the two event log variants. 
• Each node represents a resource. 
• The size of each node represents the number of activities where their resources remain the same. 
• The label of each node displays the name of the resource and the number of stable activities. 
• Each edge implies that a change in resource allocation has occurred from one resource in Log 1 to 

another in Log 2. 
• The thickness of each edge represents the number of activities that had their resources reallocated 

between two resources. 
• The label of each edge shows the number of activities where their resource reallocated. 
• For each node, the pie chart illustrates the tasks of the corresponding activities where their 

resources remain the same. 
• Each task is represented by a distinct color. 
• The configuration panel on the left allows users to customize the graph. 
 
  



Please answer the following questions in the context of the visualization shown below: 
  

 
 
The visualization above is a zoom-in excerpt from the Resource Swap Weighted Digraph. 
 
15. How many activities did IS2 retain? 
o 88 
o 109 
o 114 
o 215 
o 247 
o I don't know 
 
16. How many activities have their resources changed from SC1 to SC2? 
o 1 
o 10 
o 21 
o 53 
o 100 
o I don't know 
 
17. Please select the tasks that are retained by two Insurance Supervisors (IS1 and IS2). 
o APT and CAR 
o ARP and RAR 
o AVC and ERC 
o RAR and ERC 
o APT and AVC 
o I don't know 
 
 
 



18. It is easy and intuitive to find the answers for the questions above using this type of visualization. 
Strongly Disagree Disagree Neutral Agree Strongly Agree 

O O O O O 
 
19. I believe that this type of visualization is useful. 
Strongly Disagree Disagree Neutral Agree Strongly Agree 

O O O O O 
 
20. Please provide any comments you may have on this type of visualization, or any suggestions for its 
improvement. (optional) 
 
 
 
 
  



Part C - Visualization Evaluation 
 
C2: Analyzing Resource Swaps 
 
Resource Utilization Change Chart 
  
Please read the introduction about this type of visualization before answering the following questions. 
 

 
 
• This is a Resource Utilization Change Chart, which visualizes the change in resource utilizations 

between the two event log variants. 
• Each row represents a resource, where a bar illustrates the utilization difference for that resource. 
• A green bar that extends towards the left indicates the employee is less busy in the second log 

compared to the first event log. 
• Likewise, a red bar that extends to the right indicates the employee is more occupied in the second 

log compared to the first event log. 
• The configuration panel on the left allows users to sort and filter the resources. 
• The statistics panel on the right provides more detailed resource utilization statistics. 
 
  



Please answer the following questions in the context of the visualization shown below: 
 

 
 
21. Which resource has the highest increase in its utilization? 
o A1 
o A10 
o BS1 
o F1 
o F12 
o I don't know 
 
22. Which resource has the highest decrease in its utilization? 
o A5 
o A7 
o BS1 
o BS2 
o F1 
o I don't know 
 
23. It is easy and intuitive to find the answers for the questions above using this type of visualization. 
Strongly Disagree Disagree Neutral Agree Strongly Agree 

O O O O O 
 
24. I believe that this type of visualization is useful. 
Strongly Disagree Disagree Neutral Agree Strongly Agree 

O O O O O 
 



25. Please provide any comments you may have on this type of visualization, or any suggestions for its 
improvement. (optional) 
 
 
 
  



Part C - Visualization Evaluation 
 
C2: Analyzing Time Shifts 
 
Case Time Shift Chart 
 
Please read the introduction about this type of visualization before answering the following questions. 
 

 
 
• This is a Case Time Shift Chart, which visualizes the difference in case throughput times and activity 

start times between two event log variants. 
• Each row represents a case, where a bar illustrates the throughput time differences for that case. 
• A reduction in case throughput time in the second event log compared to the first event log is 

expressed by a green-colored bar extending to the left. 
• An increase in case throughput time in the second event log compared to the first event log is 

expressed by a red-colored bar extending to the right. 
• Each activity is represented by a point (dot) along the row of its corresponding case. 
• The position of a point reflects the time shift of the start time of that activity. 
• The further left a point is, the earlier the corresponding activity was started in the second event log 

compared to the first event log. 
• Similarly, the further right a point is, the later the corresponding activity was started in the second 

event log compared to the first event log. 
• The configuration panel on the left allows users to sort the cases, filter the number of cases, and 

filter the tasks. 
• The statistics panel on the right provides more detailed time-related statistics from the perspective 

of a case. 
 
  



Please answer the following questions in the context of the visualization shown below: 
 

 
This visualization has been filtered to show only the tasks of interest. 
 
26. Which case had its throughput time increased the most? 
o Case 43 
o Case 95 
o Case 111 
o Case 222 
o Case 379 
o I don't know 
 
27. Which activity did not have its start time changed for most of the cases? 
o ATT_1 
o AWO_1 
o ERC_1 
o ERC_2 
o RPV_1 
o I don't know 
 
28. It is easy and intuitive to find the answers for the questions above using this type of visualization. 
Strongly Disagree Disagree Neutral Agree Strongly Agree 

O O O O O 
 
29. I believe that this type of visualization is useful. 
Strongly Disagree Disagree Neutral Agree Strongly Agree 

O O O O O 



30. Please provide any comments you may have on this type of visualization, or any suggestions for its 
improvement. (optional) 
 
 
 
  



Part C - Visualization Evaluation 
 
C2: Analyzing Time Shifts 
 
Task Time Shift Chart 
  
Please read the introduction about this type of visualization before answering the following questions. 
 

 
• This is a Task Time Shift Chart, which visualizes the time-related differences between the two event 

log variants from the perspective of a task. 
• Each row represents a task, where a bar illustrates the average start time differences across all 

activities that are instances of that task. 
• A green bar that extends to the left indicates that the instances of its corresponding task tend to 

start earlier. (Forward Time Shift) 
• Likewise, a red bar that extends to the right shows that the instances of its corresponding task tend 

to start later. (Backward Time Shift) 
• If a task instance is present in a case, the case is represented by a point (dot) along the row of that 

task. 
• The further left on a task bar a point corresponding to a certain case is, the earlier an instance of 

that task in that case was started in the second event log compared to the first event log. (Forward 
Time Shift) 

• Similarly, the further right on a task bar a point corresponding to a certain case is, the later an 
instance of that task in that case was started in the second event log compared to the first event log. 
(Backward Time Shift) 

• The configuration panel on the left allows users to sort and filter the tasks, sort the cases according 
to their time shift nature (case name, biggest time shift, outliers, etc.), and filter the number of 
cases. 

• The statistics panel on the right provides more detailed time-related statistics from the perspective 
of a task. 



Please answer the following questions in the context of the visualization shown below: 
 

  
This visualization has been filtered to show only the cases of interest. 
 
31. On average, which task has the biggest forward time shift (started earlier)? 
o APT 
o ARP 
o CAR 
o CWR 
o RAR 
o I don't know 
 
32. Which case has the biggest forward time shift (started earlier) for task ASD? 
o Case 130 
o Case 296 
o Case 310 
o Case 436 
o Case 472 
o I don't know 
 
33. Which case has the biggest backward time shift (started later) for task CAR? 
o Case 92 
o Case 234 
o Case 260 
o Case 409 
o Case 472 
o I don't know 



34. It is easy and intuitive to find the answers for the questions above using this type of visualization. 
Strongly Disagree Disagree Neutral Agree Strongly Agree 

O O O O O 
 
35. I believe that this type of visualization is useful. 
Strongly Disagree Disagree Neutral Agree Strongly Agree 

O O O O O 
 
36. Please provide any comments you may have on this type of visualization, or any suggestions for its 
improvement. (optional) 
 
 
 
  



C4: Overall Visualization Feedback 
 
37. Overall, I believe that this change visualization framework is useful. 
Strongly Disagree Disagree Neutral Agree Strongly Agree 

O O O O O 
 
38. Please provide any comments you may have for this visualization framework, or any additional 
suggestions for the improvement of this framework. (optional) 
 
 
 
 
 
Please click the "Submit Response" button once you completed this survey. Your results will not count if 

you do not click the "Submit Response" button. Thank you for your participation! 


