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Abstract—Process mining is a technique in the fields of both 

data mining and process management that provides the 

extraction of knowledge from event logs available in information 

systems.  Every day information systems collect different kind of 

process instances of a business flow. As time goes on, size of 

collected data builds up speedily and constitutes a huge volume of 

data. It is a very challenging task to obtain valuable information 

and features of processes from such a large volume of data. In 

this paper, we propose a process mining tool, named ProLab, 

which constructs a process model from event logs and 

incorporate the execution records of ongoing processes into 

discovered process model instantly. Our goal is to develop a 

process mining tool which is able to work on large volume of 

event logs and handle the execution records of ongoing processes 

in a short time with low resource usage. This paper explains 

competitive advantages of ProLab over existing tools.  
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I. INTRODUCTION

Processes exist in many areas of the life such as health care, 
education, business operations, transportation, manufacturing, 
and others. In our daily lives and business lives, we are 
involved in various processes. These processes are recorded by 
information systems with information regarding the executed 
activities. These recorded execution traces are called as event 
logs. Event logs contain different types of important 
information about the processes. Event logs are analyzed under 
several aspects with the help of process mining algorithms. 
Process mining is a technical way to acquire information in 
order to analyze, discover, improve and manage the processes 
from event logs that contain elaborative materials about the 
history of business operations.  

Every day an information system captures business 
operations; therefore the volume of data that event logs contain 
increases rapidly. This large data increase scales up the 
discovery time and causes performance problems.  In general, 
current process mining tools analyze historical data. 
Incorporation of ongoing or newly completed process records 
has a major importance in terms of keeping the process model 
constantly up-to-date. Updating the process model instantly 
will provide the ability to see the problems in the progressive 
process records immediately. 

Our goal is to develop a process mining tool which is able 
to work on large volume of event logs and incorporate the 
execution records of ongoing processes into discovered process 

model in a short time with low memory usage, and also support 
an interactive environment for process mining to give deep 
insights for event logs.  

The main contributions of this paper can be summarized as 
three-fold: firstly, a novel tool, named ProLab, is proposed to 
analyze the large volume of event logs; secondly, it also 
proposes an interactive environment for process mining to give 
deep insights for event logs; lastly, it demonstrates the 
proposed tool on both real-life and experimental datasets to 
evaluate in terms of running time and memory usage. 

The rest of the article is structured as follows: Section II 
summarizes the related literature and previous works on the 
subject. Section III explains the proposed process mining tool 
(ProLab) in detail. It describes the capabilities of the proposed 
tool and explains competitive advantages of ProLab over 
existing tools. It also gives a case study to demonstrate that 
ProLab has the option of advanced settings to perform detailed 
analysis from different point of views. In Section IV, 
experimental study is presented and the obtained experimental 
results are discussed.  Finally, Section V presents some 
concluding remarks and future directions. 

II. RELATED WORKS

At the end of the 90’s, process mining concept began to 
become popular. A new approach was presented by Agrawal et 
al. [1] which copes with parallel structure and noise to expand 
the utility of actual workflow systems. With the help of this 
approach, the user is able to use existing event logs to model a 
given business process as a graph. Cook and Wolf [2] stated 
different techniques for process discovery and generated 
formal models based on the actual process executions. 

The α-algorithm which is one of the most known process 
mining algorithms was introduced by Van der Aalst et al. [3] to 
discover a large and relevant class of workflow processes. This 
algorithm analyzes the event log, and then constructs various 
dependency relations between tasks. The goal of the α-
algorithm is to analyze different kinds of workflow logs in the 
presence of noise and without any knowledge of the underlying 
process. Cook and Wolf [4] used probabilistic methods during 
the study about finding concurrent models of system behavior 
from event logs. Herbst and Karagiannis [5] was interested in 
duplicate tasks and they presented an algorithm based on an 
inductive manner in two steps: (i) induction and (ii) Stochastic 
Task Graph (SAG) generation. The SAG is converted to a 
blocked structured model using a definition language. Schimm 
[6] offered an approach to get an accurate model from event
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