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Abstract 

 

The main goal of this work was to produce a User Guide for PADSTEP (Plataforma para Análise de 

Desempenho na Saúde baseada em Técnicas de Extração de Processos), which aims to analyse 

information contained in the event log of work processes (addressing in particular administrative 

needs) in the health sector. The aim is to extract information from existing workflows according to 

different perspectives, considering heterogeneous contexts within the scope of hospitals 

administration. 

The concept of Process Mining was introduced both to infer what kind of benefits was possible to 

extract from the data stored in the existing log events and to verify the state of the art in terms of 

analysis perspectives. To accomplish these goals it was used ProM, a Process Mining academic tool 

with a non-intuitive interface and complex use for business users. Therefore, it became necessary to 

develop a graphical user interface on this engine, the PADSTEP. Besides, some possible applications 

of the platform perspectives (flow control, performance, organizational and cost) were studied and a 

review of the functioning of the applied algorithms was presented. 

1 Introduction 

 

Nowadays, there are many companies that need some kind of information system (IS) in order to 

perform their duties. However, sometimes it is difficult to understand and monitor how these systems 

fit into the execution of the daily processes of organizations [1]. 

In this sense, the concept of Process Mining offers a solution based on the extraction, analysis, 

diagnosis and visualization of data collected by an IS when implementing the processes in the 

company. Throughout the use of a Process Mining tool, companies can check the way they work and 

increase the efficiency and quality of processes performed in the future [2]. 

Although the discipline of Process Mining has many successful case studies [3]–[5], sometimes the 

analysis of event data is challenging. In organizations that provide health care, it is particularly difficult 

to analyse the performance of their processes, once they are characterized by being dynamic, 

complex, ad-hoc and multidisciplinary [6]. Often the processes obtained are not understandable and 

the use of specific techniques is required. Nevertheless, Process Mining is a tool that can overcome 

these problems. 

Thus, the challenges that companies are facing are related to their need to obtain the highest level of 

maturity and quality of their processes. Process mining can help them in continuous improvement of 

their processes but the several Process Mining tools do not operate simultaneously in the 

perspectives of Control flow, Organizational, Performance and Cost. In fact, even being one of the 
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company’s biggest challenges – cost reduction – the Cost perspective is still starting to appear in the 

Process Mining context.   

Briefly, the work done has as its starting point the study and historical evolution of the concept of 

Process Mining, and analyzed its operation from the extraction of data to the analysis of the results. It 

will also be condensed a vast collection of tools and Process Mining algorithms that may integrate 

PADSTEP platform. This work is part of a contribution in terms of analysis and study of improvements 

to incorporate into business processes in order to allow a more effective modeling and analysis of 

business processes. The development of PADSTEP platform appears to address the need to provide 

business users one able to provide structured information on the implementation of business 

processes without the user's profile tool has the need to hold technical expertise. This work also 

consists in the creation of a PADSTEP user guide through a learning-by-doing approach, including a 

step-by-step description of the platform functionalities, complemented with a rich set of images of 

interfaces and application menus described from the viewpoint of the end user. 

This paper consists of 4 chapters, the first of which relates to this introduction. In the following, we can 

find the bibliographic review (Chapter 2), the case study – part of the User Manual to the PADSTEP 

platform - (Chapter 3) as well as the conclusions and future work (Chapter 4). 

2 Bibliographic Review 

2.1 Complex Event Processing and Business Activity Monitoring 

There are two concepts that in a near future may be intimate related with Process Mining: Complex 

Event Processing and Business Activity Monitoring. 

According to Deori, Lokhi Prasad at [7], a complex event processing (CEP) system enables 

organizations to process distributed business events and identify opportunities or threats. Business 

events may be tracked individually, such as a stream of stock trades, or correlated with other events, 

producing derived or ‘’complex” events often called “situations”. Complex Event Processing software 

allows to process and analyse multiple streams of high-volume, high-speed business and system 

events, and to uncover opportunities and threats that can occur. 

Business Activity Monitoring (BAM) refers to the aggregation, analysis, and presentation of relevant 

and timely information about business activities across the extended enterprise. BAM provides more 

accurate information about the operation status and results, processes, and transactions in order to 

approach better decisions, quickly address problem areas, and reposition the organization to take full 

advantage of emerging opportunities. BAM consists of three main steps: collecting data, processing 

data, and displaying the results. However, it has been limited to real-time dashboard applications. 

Basically, it displays visual real-time graphs and charts based on Key Performance Indicators (KPIs). 

It lacks Complex Event Processing (CEP) capabilities that businesses demand. For example, 

dashboards only show snapshots of information; it does not indicate what transitions have taken 

place. In addition, managers do not monitor them at all times and hence vital events can be missed. It 

is possible that BAM combined with CEP is a better framework. 
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In fact, Process Mining can also be seen as a combination of these two areas. Despite the fact of 

being a beginning discipline (the first papers started to appear in 1995), there are a lot of research on 

this area that prompted the appearance of some Process Mining tools. The main contributions on this 

theme are from authors like Cook [8], Van der Aalst [9], Weijters [10] and Van Dongen [11], among 

many others. 

2.2 Process Mining – Concept 

To position Process Mining, it is important to describe the BPM life-cycle, presented in Figure 1. The 

life-cycle describes the four different phases of managing a particular business process in a typical 

company. In the design phase, a process is designed. Then, this model is transformed into a running 

system in the configuration phase. After the system supports the designed processes the execution 

phase starts. In this phase, the processes are running while being monitored by management to check 

if any changes are needed. The diagnosis phase evaluates the process and monitors emerging 

requirements due to changes in the process environment (e.g. changing policies). Poor performance 

(e.g., inability to meet service levels) or new demands forced by the environment may trigger a new 

iteration of the BPM life-cycle starting with the (re)design phase. 

 

 

 

 

 

 

 

 

 

 

 

Process mining is applicable to a wide range of systems. The only requirement for process mining to 

be applicable is that the system produces event logs, thus recording (parts of) actual behaviour. 

The idea of process mining is to discover, monitor and improve real processes (i.e., not assumed 

processes) by extracting knowledge from event logs, i.e., process mining describes a family of a-

posteriori analysis techniques exploiting the information recorded in event logs [12]. Typically, these 

approaches assume that it is possible to sequentially record events such that each event refers to an 

activity (i.e., a well-defined step in the process) and is related to a particular case (i.e., a process 

instance). Likewise, process mining techniques can use additional information such as the performer 

or originator of the event (i.e., the person/resource executing or initiating the activity), the time stamp 

of the event, or data elements recorded along with the event (e.g., the size of an order). As shown in 

Figure 1 – Left side: The BPM life-cycle showing the different uses of process models [1]; Right side: 
three types of Process Mining [10] 
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the right side of Figure 1, three types of process mining can be distinguished: Discovery - A discovery 

technique takes an event log and produces a model without using any a-priori information; 

Conformance - An existing process model is compared with an event log of the same process; and 

Extension - Extend or improve an existing process model using information about the actual process 

recorded in some event log. 

2.3 Process Mining Perspectives 

Depending in the data in the event logs (eg. Activity name, originator, timestamp, etc) there are many 

types of analyses that can be done using Process Mining. Depending on the author, there are a few 

perspectives that assay concrete facts on the process [12]. The most ordinary are listed below: 

 Process/ Control Flow: The process perspective focuses on the ordering of activities. The 

goal of mining this perspective is to find a good model describing the process into 

consideration; 

 Organizational: The organizational perspective focuses on the originator field i.e., which 

performers are involved and how are they related. The goal is to either structure the 

organization by classifying people in terms of roles and organizational units or to show relation 

between individual performs; 

 Performance: This perspective main focus is the analysis of performance and frequency of 

events, as the events are annotated with temporal references allowing thus the user to 

discover bottlenecks, measure the various service levels, monitor the use of resources and 

predict how much time does the processing need for the completion of existing cases; 

2.4 Process Mining Algorithms 

To address each perspective analyses, there were developed many algorithms that focus on each 

area that companies/ users want to deepen.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1 - Matrix with several algorithms referenced by authors of the Process Mining area (Legend of the 
algorithms from left to right: α-algorithm, Heuristics miner, Fuzzy miner, Genetic Miner, Damped Working Set 
(DWS), α++-algorithm, Petrify Miner, Duplicate Genetic algorithm, Region Mining algorithm, Control Flow miner, 
Multiphase miner, Social Network miner, Organizational Model miner, Performance Analysis with Petri Net, Dotted 
Chart, Decision Miner 

[6] 

[14] 

[15] 

[16] 

[17] 

[18] 

[19] 
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In Table 1 some of the most common algorithms highlighted by the literature are summarized. In order 

to enhance the perspectives of each algorithm, these are represented by the four coloured frames: in 

grey (control flow), in green (organizational), in yellow (performance) and in maroon (data 

perspective). 

2.5 Process Mining Challenges 

The problems and challenges arising in analysing event logs in Process Mining can be broadly 

classified in two categories: 

 Process characteristics: This class deals with challenges coming from characteristics such 

as fine-granular activities, process heterogeneity/variability, process evolution, and high 

volume of processes; 

 Quality of event log: This class deals with problems that arise from issues related to the 

quality of logging manifested in event logs (eg. missing data, incorrect data, imprecise Data, 

irrelevant Data) 

2.6 Process Mining Tools 

A  Process Mining tool is a software capable of extracting process models from an event log that have 

never been modified [13]. Currently, there are several available tools and they can be classified in one 

of the categories listed below: 

 Academic tools: Genet/Petrify, Rbminer/Dbminer, ServiceMosaic, etc.; 

 Commercial tools: ARIS Process Performance Manager; Enterprise Visualization Suite; 

Celonis Discovery; Celonis Orchestra; Celonis Pathfinder; Disco; Interstage BPME; Process 

Discovery Focus; ProcessAnalyzer; Reflect | One; Reflect; Process Gold; SNP Business 

Process Analysis; minit; etc.; 

 Open-source tools: OKT Process Mining Suite; ProM; etc. 

3 Case Study 

 

The PADSTEP project born when the company SINFIC invested in the creation of an health products 

line, H.EGAS, trying to innovate and develop new products for the health sector. The main goal was to 

put at the service of its staff and users a collaborative platform and decision support based on which 

various complementary modules. Thus, the PADSTEP project arose - Platform for Performance 

Analysis in Health-based Process Extraction Techniques – and it aims to address some of the 

pressing needs facing the health sector and those involved in it.  

Given the macroeconomic framework of Portugal and the highly competitive context that most 

domestic companies are framed in, the company felt the need to distinguish themselves from other 

market competitors. One way that they can reinvent and/ or excel themselves so they can increase 
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their quality standards. For this, many companies have opted for certificate their quality management 

systems. 

However, for obtaining these quality standards it is necessary for the company to go through a number 

of improvements in various subjects, depending on the standard concerned. In this case, the problem 

that originated the PADSTEP solution, tied up with the fact that they need to reach level 5 of maturity 

in the quality of processes (continuous improvement) according to the CMMI framework. 

In fact, Process Mining was a real satisfactory solution for their problem. Thus, it was decided to 

develop a Process Mining platform so that they could upgrade their internal processes. 

3.1 PADSTEP Platform 

The platform's main goal is to enable the analysis of work processes in health by one of the following 

four perspectives: Flow Control, Organizational, Performance and Cost. At an early stage of the 

project, it was intended that the PADSTEP platform would support a wide range of algorithms from 

ProM tool that would feed each analysis perspective. By that time, the work team had been raised at 

more than 10 algorithms. However, after the reduction of the scope of this initial phase of the project, 

they selected only the algorithms that generate BPMN diagrams and allowed to run in command-line 

mode. The 3 selected algorithms (Casual Net Miner, Heuristics Miner and Inductive Miner) concern 

the perspective of Flow Control, but may be applied to the perspective of cost, by using a cost file, as 

we will see in the Exercise presented in the next section. 

3.2 PADSTEP User Guide 

The PADSTEP platform presents a clean look and all its sections are intuitive. In Figure 2, it is shown 

the initial window of the platform. On this screen, three major sections can be identified: the Tools 

Menu (1), the Objects Collection (2) and also the Workspace (3). 

 

 

 

In section (2), Objects Collection, it is possible to access to every Process Mining analysis done in the 

past as well as to create a new one, just by clicking on the “+” icon (Business Process Mining (BPM) 

Area). Then, there is a list of the available algorithms (Algorithms). The platform user can also visit or 

add new inputs, as event logs or cost files for a cost perspective analysis. In the bottom of the menu 

there are placed the data sources available in the platform. 

1 

2 

3 

Figure 2 – PADSTEP platform desktop 
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When selecting a BPM (analysis of the processes) with a double click the Dashboard with all 

instances of the process concerned is activated in the workspace (section 3). Here, it is the first 

opportunity that user has to analyse the data of the process. However, a deep analysis can be done 

after the creation of a BPMN diagram. In the next sub-chapter an exercise using PADSTEP platform 

will be presented. 

3.3 PADSTEP Exercise  

The goal of this exercise in to analyse a process by cost perspective. In this situation the user must fill 

5 mandatory fields: name, perspective, input, cost input and algorithm. For this exercise one will 

consider the following data: 

 Name: “Explicação – Exercício 2” 

 Perspective: Cost 

 Input: flog 

 Cost input: fcost  

 Algorithm: Heuristics Miner 

Once the process is created it can be seen in the workplace that the log contains 10 instances (10 

facturas), held between 9th and 12th December 2008. As shown in Figure 3 there are a total of 12 

activities throughout the process and 3 resources intervening in it. With regard to cost, it appears that 

the process can be completed by 35 € and at a maximum of 72 €, with an average cost of 47.4€ for 

the 10 instances. 

 

 

In the workplace menu the user can examine the instances in detail, by clicking in the arrow of each 

instance in the left side (see Figure 3). It is also possible to create a dynamic filter by dragging the 

columns name that we want to group our event log (the user must drag the desired columns to the 

“Drop columns here” zone). 

Then, clicking the command "Diagram" the user gets the BPMN diagram related to the event log in 

analysis. In the diagram of Figure 4, one can see that the process relates to a payment. In this case, 

the payment may take place in four different ways, giving rise to 4 major paths in the process: by cash 

Figure 3 – List of the instances considered in the event log “flog” 
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(dinheiro), by ATM (MB), by check (cheque) or by bank transfer (transferência). By analysing the 

diagram it is also possible to verify that the process is played 10 times, 3 of which it is paid in cash and 

ATM and 2 times by check and bank transfer. 

 

 

 

In this moment, the user can perform personalized analysis by creating some scenarios using the 

command placed at the top of Figure 4 - . 

By clicking in this button it will appear a window with six analysis variables (Date, Hour, Activities, 

Paths, Cost, and Role/ Users), and the user can restrict the minimum and maximum values thereof. 

To illustrate this option, a simulation is shown in Figure 5: it is intended to get a sense of the process 

instances that do not use more than two resources.  

 

 

 

 

 

On the right side of Figure 6 it is shown the filter window which has restricted the number of 

participants in the process to a maximum of 2. On the left side of Figure 7 it can be seen the process 

diagram already complying with the new conditions. In this case, the process could not be carried out 

Figure 4 - BPMN diagram of the "Explanation - Exercise 2" analysis 

Figure 5 - BPMN diagram (left side) and filter window (right side) 
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via payment by check – Cheque - (activities represented in white). It is also noted that the number of 

the total process instances went from 10 to 8. 

4 Conclusions and future work 
 

Although PATSTEP platform is already presented as a user-friendly tool for business users, contrary 

to ProM tool, it has also some challenges that may be triggered in the future. Among them it could be 

highlighted the need to review the configuration interface of a "New Business Process Mining" that 

would improve the robustness of the system interface to support more algorithms and consequently 

setting of the respective configuration parameters for each of these algorithms, as well as proceed 

with the generation of diagrams with other graphical representations beyond BPMN. Once the tool 

stands out as a pioneer in the application from the perspective of cost, it would be interesting to 

examine the process costs not only by the cost of each activity but also with the occupation of the cost 

of each resource, and for this it would be necessary the introduction of the time cost of each resource 

since the activities are temporally longer buoyed by the usual timestamps. 

Finally, it is urgent also to improve the quality and compliance of the results depending on the data 

contained in event logs. It is also necessary to ensure that the logs have the data correct and 

necessary for analysis according to the algorithms used. This issue is so critical because when this 

happens the result is unreliable because the analyses do not guarantee robustness of the actual 

events of the processes. 

As future work also comes the need to conduct a study of the design process of the configuration 

interface and execution of each exercise (Business Process Mining) held for PADSTEP in order to 

understand the ProM transformation process - PADSTEP. 

Following the maturation and development of PADSTEP platform that could happen in future, the User 

Guide can also be developed to target improvements, especially in the explanation of the application 

of algorithms and new perspectives analysis. 
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