
Abstract 
The workflow and process mining concepts were used in many 
real time applications.  In day to day all business applications runs 
with workflow technology or process mining generated process 
models.  These generated process models helps the experts to 
understand their business process with ease.  A distinct feature of 
these technologies is user friendly.  These technologies have many 
algorithms to generate process models.  The generated process 
model has different processes in the form of shapes.  Each shape 
has standard meaning, which is accepted by many of the workflow 
and process mining tools. To implement these process mining 
algorithms many tools are available in the industry, one of the 
popular tool is ProM (Process Mining Framework).  This tool has 
more than one hundred and eighty algorithms with it.  Therefore, 
this paper analyses that how dyeing processing system uses the 
workflow and process mining technologies.
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I. Introduction
A management system is the framework of execution of that 
processes that ensure an organization can fulfill all tasks required to 
achieve its objectives.  In modern day organizations, management 
systems employ the use of information systems and information 
technologies.  With the advent of information technologies, 
management systems are also undergoing continuous changes.  
The management system has different business processes in the 
context of an organization. The information system, which is a 
generic software system, driven by explicit process designs to 
enact and manage operational business processes is referred to as 
Business Process Management Systems (BPMS).  Therefore, each 
organization has a business process that supplies or consumes a 
sequence of activities typically associated with business process 
management (BPM). The BPM includes such as purchase, sales, 
inventory, manufacturing etc.  These BPM faces risky investment 
decisions that can have major effects on its competitive position.  
Many examples of emerging BPM innovations have been sold 
with multi-billion dollar market projections but this BPM is still 
remaining to avoid uncertainty to their eventual effectiveness.   
These systems record the data on the executed activities in the 
form of event logs.  An event log contains information about 
events, which refer to activities or tasks executed in a particular 
process and for a specific activity.  The goal of Business Process 
Monitoring (BAM) is to collect data at runtime in the form of the 
event logs to support process design and analysis.  The automation 
of the business process in whole or part during which documents, 
information or tasks are passed from one participant to another 
for action according to set of procedural rules is called workflow, 
which can be further automatically analyzing the business process, 
simply by extracting data from event logs is known as discovery 
of process or process mining.  The discovery of better process 
model or workflow of any organizations requires process mining 
algorithms using the process mining concept.

II. Basic Terminologies
To understand the process mining the following basic terminologies 
are required, they are

A. Business
The business can be defined as an organization that provides goods 
and services to others, who want or need them [1].  Business 
processes can be formally defined as [2]: “Sets of partially 
ordered and coordinated activities, often cutting across functional 
boundaries, by which organizations accomplish their missions.”

B. Process 
A sequence of steps performed for a given purpose.

C. Business Process
A Business Process is execution of a sequence of related steps 
in response to an event that leads to a clearly defined outcome.  
These processes can involve a variety of participants and may 
include internal and external computer systems or employees.  
Hence, business process or business method is a collection of 
related, structured activities or tasks that produce a specific 
service or product for a particular customer or customers. It can 
be visualized with a flowchart as a sequence of activities. These 
processes are critical to any organization as they need to generate 
good revenue.  
A good managerial approach considers business processes to 
be strategic assets of an organization that must be understood, 
managed and improved to deliver value added products and 
services to clients or customers. This is very similar to “quality 
management” or “continues improvement process” approaches.  
These business processes are able to integrate a “change capability” 
to an organization with human and technological viewpoints. The 
organization goal is time dependent, so the business processes 
need to improve or require changes with respect to time. Therefore 
these processes need to identify and verify the new opportunities 
and changes are required to gain more revenue or avoid loss of 
every organization. These business processes are based on a 
flowcharting technique, tailored for creating graphical models 
of business process operations. Hence, business process refers 
to how an organization has decided upon its flow of activities 
so as to produce desired results by making optimum use of its 
resources in the form of raw material, personnel and their skills, 
and equipments. 
The purpose of any business process is production of products.  
These products may be tangible like a car, as well as intangible like 
a service. Services include handling of insurance claim, treatment 
or even assessment of a scientific paper.

D. Business Process Management
The concept of managing business processes is referred to as 
Business Process Management (BPM). Van der Aalst defines it as 
[3]: “Supporting business processes using methods, techniques, 
and software to design, enact, control and analyze operational 
business processes involving humans, organizations, applications, 
documents and other sources of information”.
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The software systems that manage business processes are known 
as BPMSs and defined as [4]: “An information system, which is 
a generic software system, driven by explicit process designs to 
enact and manage operational business processes is referred to 
as Business Process Management Systems.”

Fig.1:  BPMS-Information systems with business processes at 
the core

Processes in organizations can only be modeled and automated, if 
they are repeatedly performed in the same way that is they have 
a distinct structure.  The automation of business processes is thus 
based on explicit modeling of processes and organizations [5].  
This is exactly the concern of workflow technology.

E. Workflow
A workflow is the automation of a business process, in whole or 
part, during which documents, information or tasks are passed 
from one participant to another for action, according to a set of 
procedural rules [6].  At build time, business processes are defined 
in workflow schema.  Execution order of activities forms workflow 
path at run time.  These business operations are called workflow, 
a sequence of connected steps. The Workflow term is also used 
to describe the tasks, procedural steps, organizations or people 
involved, required input and output information, and tools needed 
for each step in a business process.  

F. Workflow Management System
A Workflow Management System (WFM) is providing support 
for the necessary services of workflow definition and process 
creation, workflow enactment, administration and monitoring 
of workflow processes.  It allows organizations to define and 
control the various activities associated with a business process.  
A workflow application developer generally relies on these 
tools for the specification of the workflow process and the data 
it manipulates. A workflow process is principally based on 
a formalized workflow model that is used to capture data and 
control flow between workflow tasks. Workflow management 
systems enable building up the corporate knowledge. The 
business experience and knowledge is extracted from workers 
heads into the process definitions.  Process information that may 
have formerly been scattered among various staff members gets 
combined, documented, and ready to be evaluated.  For many 
organizations, the introduction of workflow management tool 
should better be considered as an opportunity to improve both 
the underlying business process and the existing organizational 
structure.  Though WFMS record the data about the activities 
executed in form of event logs, they do not provide much support 
for their analysis.  Therefore, workflow analysis can be done using 
process mining.  
WFMS provide an environment to automate and assist in the 
management of tasks and the flow of work items from one task 
to another [7].  These systems require a process model and their 
main function is to ensure that all the activities are performed in 
the right order and by the right resource.  According to Wendler 

and Loef [5] WFMS provides:
• Model the processes in terms of activities and state-

transitions,
• Model the organization in terms of organizational units and 

workflow participants,
• Match workflow participants and activities and,
• Bring the processes into action and provide work lists for 

the application systems.
The focus of traditional workflow management systems is typically 
on the design and configuration phase of the BPM life cycle given 
in Fig. 2 below:

Fig.2: Phases: The Business Process Management Life cycle

In the process design phase operational processes are designed or 
redesigned.  In the system configuration phase, the design made in 
the previous phase is implemented by configuring an information 
system like Workflow Management System (WFMS).  In the 
process enactment phase the execution done, hence the process, 
which is conFig.d, is actually executed using the information 
system.  In the diagnosis phase is like a feedback phase where 
the process and the system configuring it is analyzed for problem 
identification and seeking improvements.

III. Process Mining
Process Mining or Automated Process Discovery (ADP) is a 
new and revolutionary technique that automatically analyzes 
the business processes, simply by extracting data from the event 
logs, which is a set of real executions of business process at any 
organizations.   The goal of process mining is to extract information 
about processes from event logs or transaction logs [8].  Hence, 
the event log has to record, such that (i) each event refer to an 
activity that is well defined step in the process. (ii) each events 
refers to a case that is a process instance. (iii) each events can have a 
performer also referred to as originator that is the person executing 
or initiating the activity and (iv) each events have a time stamp and 
are totally ordered. Though WFM systems record the data about 
the activities executed in form of event logs, they do not provide 
much support for their analysis.  Hence, process mining focusing 
more on analysis.  In the next section, it compared the process 
mining with workflow management systems. iii. WfMS vs Process 
Mining It is already indicated that Workflow Management Systems 
(WFMS) do not provide much support for analysis of event logs 
and systems ignored issues of monitoring, simulation, flexibility, 
diagnosis etc.  In this section process mining is discussed as a 
technology to contribute to these neglected issues. Due to little 
focus on diagnosis, many workflow projects failed and hence 
today workflow vendors are positioning their systems like BPM 
systems [8]. Business Activity Monitoring (BAM) is one of the 
emerging and widely popular areas in Business Process Analysis 
(BPA).  BAM is an automated form of process monitoring.  BAM 
tools use data logged by the information systems to monitor and 
analyze processes in an organization. This approach is known as 

 352 InternatIonal Journal of Computer SCIenCe and teChnology

IJCSt Vol. 2, ISSue 3, September 2011 I S S N  :  2 2 2 9 - 4 3 3 3 ( P r i n t )  |  I S S N  :  0 9 7 6 - 8 4 9 1 ( O n l i n e )

w w w . i j c s t . c o m



process mining. Process mining as the name suggests is a technique 
for mining a process. It can be defined as [8]: “Process mining 
is the method for distilling a structured process description from 
a set of real executions.” In the above definition, ‘a set of real 
executions’ means a process log with data about the order in which 
the activities were executed. It is like a history of what happened in 
the process. This set of executions is also referred to as an ‘event 
log’, ‘history’ or ‘audit trail’. An event log contains information 
about events which refer to ‘activities’ or ‘tasks’ executed in a 
particular process and for a specific ‘case’. The case is the object 
being handled. Typically event logs also record the time when 
these tasks were executed or when they were in a particular state. 
This is known as the timestamp of an event.  Event logs also store 
information about the originator of a task, that is who initiated an 
event. Table 1 shows an example event log.

Table 1: An example event log

Event log in Table 1 depicts history of a library information 
system.  The object being handled is a book return fine claim 
and it goes through a stage that is tasks of “filefine”, “sendbill”, 
“processpayment” and “closecase”. Column four shows the person 
who performed the corresponding task indicated by the column 
two.  It also noticed that to see the time when these tasks were 
performed in the system.
An event log consists of one or more Audit Trail Entries.  An Audit 
Trail Entry (ATE) indicates the case id, activity id, originator, 
timestamp and some other data attributes (if any).  It is clear that 
a single ATE refers to a single case.  A case is also known as a 
process instance.  One ATE cannot indicate two cases; however 
there can be several audit trail entries for a case. Following Fig. 
shows a single ATE:

3 S e n d 
Bill

Completed System 23-08-10 
14:00:00

Fig. 3: An example ATE representing that ‘System’ performed the 
task ‘Send Bill’ for ‘Case 3’ on ’23-08-10 14:00:00’

Once, it is used to access to such set of executions that is event 
logs they can be used for gaining insight into a process execution.  
This means, it can take a look at what happened in between the 
‘start’ and the ‘end’ of a process.  This will help us extract valuable 
information about how actually the process was carried out.  This 
can be considered as a tracing back to check what happened.  
This is important because, although the process is carried out as 
per the specification of the process model, in case of problems 
emerging during execution workers tend to bypass the system and 
work “behind its back”.  This makes it hard to spot the problems 
located in the process model itself, as they are effectively evaded 
by experienced workers, and also other problems arising from 
these actions can no longer be traced back to the process model 
and leads to mysterious and unforeseen behavior.   
Following this discussion, it can be followed that process mining 
has three phases of process: pre-processing, processing and post-
processing [9].  In the pre-processing phase, the event log is read 

into the ProM and the order between tasks is inferred.  In the 
processing phase, a mining algorithm is applied to this event log 
and the ordering relationships between tasks serves as the input.  
For the post-processing phase, both the event log and the generated 
process model serves as input.  They can be used to find additional 
information about the process, hence that it is necessary to fine 
tune the process model as well as show it graphically during the 
post processing phase.

A. Process mining framework
ProM is an extensible framework that supports a wide variety of 
process mining techniques in the form of plug-ins.  The plug-in has 
the implementation of various process mining algorithms.  ProM 
is platform independent as it is implemented in Java and is open 
source. The ProM framework accepts event logs from various 
information systems as its input.  It could come from a workflow 
system like Staffware, Oracle BPEL etc. or from simulation tools 
such as ARIS, EPC tools etc., so it was required to standardize 
this input to be supplied to the framework. This common format 
for the input is known as Mining Extensible Markup Language 
(MXML) format.  As the name indicates, the format is XML based 
and is defined by an XML schema. The format is described by the 
document type definition (DTD) that can be found at [10].  Several 
adaptors to map logs from different information systems into 
MXML format were then built in the context of the ProMImport 
framework.  Hence, for more information the readers are referred 
to the Appendix A for detailed reading about the MXML format.  
MXML is a tool independent format to log events and can be 
generated from audit trails, transaction logs and other data sets 
describing business events. When the ProM framework was 
being developed, it focused and provided algorithms only for the 
discovery of process models.  But now it offers functionality for 
delta analysis, performance analysis and organizational or social 
network mining too.  For example, it can be used for the analysis 
of event logs, for conversion of a model into another, exporting a 
model to a file, to find social network between different originators 
of a process, to understand how properties of a case affect the 
control flow etc. fig. 4 shows a screen shot of the ProM.   In the 
menu bar mining, analysis, conversion, and export functionalities 
are offered.  The Fig. also shows, for example the mining plug-
ins currently available in the framework.  In the next subsection, 
it is discussed with a look at the functionalities offered by the 
ProM framework.  This will help us to form a knowledge base 
required to understand the evaluation and implementation work 
done in this thesis.

Fig. 4. Process Mining (ProM) framework

B. Plug-ins: ProM framework
The plug-in concept of ProM allows for the addition of new 
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functionality simply by adding a plug-in rather than modifying 
the source code. Version 4.0 of ProM supports 157 plug-ins.  Fig. 
5 shows an overview of the ProM framework.   As it is shown 
in the Fig. 5, the architecture of ProM allows for five different 
types of plug-ins [11]:
1. Mining plug-ins take an event log and produce a process model 
by implementing some mining algorithm.   Some of the examples 
are the Alpha algorithm, Heuristic Mining, Genetic algorithm plug-
in, Region Miner, DWS plug-in etc. The language in which these 
plug-in represent the discovered process model is different.  Alpha 
algorithm expresses the mined process model in terms of Petri net 
whereas the HM uses heuristics net for the representation.
2. Analysis plug-ins analyses a process model. They perform 
some kind of analysis like Petri net analysis, checking a Linear 
Temporal Logic (LTL) property, decision point analysis, fitness 
analysis etc.  Petri net analysis includes calculation of invariants, 
construction of reachability graphs etc.  It is possible to check for 
temporal properties or properties like four-eye principal using the 
LTL checker plug-in. Many other kinds of analysis plug-ins are 
available.  The inputs for this analysis plug-ins can be event logs or 
the process models.  This means they can directly be applied to the 
event logs or they can be used on the process models generated by 
some mining plug-in or imported from some information systems 
using import plug-ins.
3. Export plug-ins offer “save as” functionality for some objects 
like graphs.  It helps in exporting a model to a file in form of event-
driven process chains (EPCs), Petri nets, spreadsheets, grouped 
XML log files, heuristics net, yet another workflow language 
(YAWL) files and colored Petri nets (CPN) etc. These files then 
can further be used for different kinds of analysis. 
4. Import plug-ins import a process model from a file and possibly 
use a log to identify the relevant objects in the model. Import 
plug-ins makes it possible for the ProM framework to work 
with a variety of existing systems like EPC Tools, ARIS, Protos, 
NetMiner etc.
5. Conversion plug-ins, as the name indicates, convert one type 
of model into another. For example it is possible to convert a 
heuristics net to Petri net and EPC, YAWL models to EPC etc.
The previous section covered the general introduction about the 
process mining tool: the ProM framework.  It is also noticed that 
the different kind of functionalities it offers to a user in form of 
various plug-ins. The ProM framework and literature about its 
plug-ins can be downloaded from the process mining website: 
www.processmining.org.

Fig. 5:  Overview of the ProM Framework

IV. Significance of Process Mining in Dyeing Unit
The Indian textile industry roots thousands of years back. After the 
European industry revolution, Indian textile sector also witnessed 
a considerable development in industrial aspects. Textile industry 
plays an important role in the terms of revenue generation in Indian 
economy. The significance of the textile industry is also due to its 
contribution in the industrial production, employment. Currently, 
it is the second largest employment provider after agriculture and 
provides employment to more than 30 million people. 
The dyeing processing system uses using to produce the accurate 
shade to precede the better shade activities or color mix process 
using different treatments by the dyers.  So the every activity by 
the dyer needs quality and best treatment to the shades.  Therefore, 
the timely and quality service need for the better treatment to 
the coloring process.  Hence, this research helps the dyeing unit 
experts and trainees in the dyeing industry to learn a color mix 
process quickly and implement best methods of treatment.
The colouring process is very difficult when the shades have a 
little difference, so the colouring process requires perfect colour 
mixers to get correct shade.  So, this study was conducted for one, 
two, three and thirteen shades of Emerald dyeing and twenty four, 
twenty eight, forty eight and hundred shades of the Jayabala dyeing 
units. These various sizes of shades produce significant results to 
learn better color mixing for experts of dyeing units.

V. Characteristics of Dyeing Unit 
Dyeing unit has various types of processing the cotton yarn to the 
customers with various costs and quality. The goal of dyeing unit 
organizations is to provide services to their customers in terms 
of quality, timing and functionality. But this is not as simple as it 
sounds. In this section, let us take a look at the characteristics of 
the dyeing unit domain.

A. Dynamic, complex and cross-functional processes 
Dyeing unit processes involve various treatment and administrative 
processes, large volumes of data and a large number of people, 
customers and personnel.  There are also financial tasks linked 
with these processes.  It is apparent that dyeing unit processes 
are just not only related to the coloring the cotton yarn, but they 
also involve procedures from other disciplines like management, 
finance, IT etc.  Moreover a treatment process may be dynamic 
and can become complex.  For instance, a coloring process applied 
for a particular shade X but during coloring or treatment it may 
develop some other color like Y, therefore the process of treatment 
cannot be viewed as a simple sequential process.  It may consist 
of treatment of various conditions concurrently and may also 
involve personnel from various disciplines.

B. Issues concerning automation, collaboration and 
coordination
Most of the activities in each process can only be partially automated 
as many trade-offs, decisions and actions must be performed by 
people and cannot be automated or even partially delegated to 
automated means. Besides automation issues, the quality and 
degree of collaboration and coordination among humans, and 
between humans and automated means also play a crucial role in 
delivering high quality services to the customers [2].

C. Improper data management
The management of the dyeing unit and dyeing experts called 
dyers both suffer from data overload. The data is often redundant, 
inaccurate, uninformative or confusing. Thus, it is difficult to keep 
up with the increasing demand for reliable, broadly available 
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dyeing process information.

D. Simultaneous functioning of various applications
There exist many departmental applications that support specific 
functions, and the data these applications capture often reside 
within them and is not easily made available to other processes that 
may require similar data.  This also increases data redundancy and 
also makes the situation confusing because different applications 
may store same data about the same entity, e.g. a color dye mix 
details can be stored in the various places such as pre treatment, 
treatment and post treatment etc. units.

E. Ad hoc actions and process change
In a dyeing unit, actions are influenced by organizational and 
environmental like pollution events like introduction of new 
administrative procedures, dyeing method approaches and 
technological developments. These events force users like 
dyers, supervisors, and other staff members to change, extend 
or discontinue the usual procedures. Such unstructured and ad 
hoc actions are difficult to model and automate. In such cases, 
it becomes critical and of utmost importance that the changes in 
the dyeing unit processes be taken care of [2].  It is apparent that 
the business processes in the dyeing domain are dynamic, ad-hoc, 
unstructured and multi-disciplinary in nature. Also in modern 
times, dyeing organizations place strong emphasis on reducing 
cost, pollution for organizational efficiency and effectiveness to 
control their dyeing expenditures. 
They aim at providing world class services at low cost. In such a 
situation, it becomes of utmost importance to evaluate the existing 
infrastructure of the services being offered by these organizations. 
This is where process mining techniques can be employed to 
extract process models from the event logs [12] of information 
systems deployed in dyeing organizations. These process models 
as mentioned earlier can be analyzed to gain an insight into the 
reality. Process mining techniques help us to understand what is 
actually going on in reality and if it is what is actually desired.

VI. Process Mining in Dyeing process & Related Issues
To automate the business process, in dyeing unit, during which 
different tasks are passed from one participant to other.  So the 
workflow analysis in cabinet dyeing unit using process mining 
implemented with association rule mining and clustering 
techniques to gain better understanding of processes within a 
dyeing organization.  The research study was conducted for 
dyeing units which has a method of cabinet dyeing process.  
For this research study the data was collected from two dyeing 
organizations.  
The dyeing process in the dyeing unit are processed with the pre 
planned batch of process particularly the cabinet dyeing process 
are using the well equipped electronic and mechanical instruments 
such as cabinet dyeing machines, colour testing machines and 
computers for recording different events.  Even with these latest 
equipments and technology support they could not able to satisfy 
their needs, that is the process method which is used by the dyeing 
master were not up to the standard, so this research will contribute 
more effort on these area.  Hence the workflows in dyeing unit 
are analyzed using the concepts such as workflow technology 
and process mining.  The dyeing processing system is using to 
produce the accurate shade to precede the better shade activities 
or color mix process using different treatments by the dyers.  So 
the every activity by the dyer needs quality and best treatment 
to the shades.  Therefore the timely and quality service need for 
the better treatment to the coloring process.  Hence, this research 

helps the dyeing unit experts and trainees in the dyeing industry 
to learn color mix process quickly and implement best methods 
of treatment. The colouring process is very difficult when the 
shades have little difference, so the colouring process requires 
perfect colour mixers to get correct shade.  So, this study was 
conducted for one, two, three and thirteen shades of Emerald 
dyeing and twenty four, twenty eight, forty eight and hundred 
shades of Jayabala dyeing unit.  These various sizes of shades 
produce significant results to learn better color mixing for experts 
of dyeing units.

VII. Conclusion
The workflow was used to control the business process.  The 
management of workflows deals with the automated coordination 
control and communication and work as required satisfying 
workflow processes. There are two scenarios are identified to 
support organizational activities.  One is called structured activities 
and other is called unstructured activities. The structured activities 
are traditionally followed by workflow management systems, so 
one of the disadvantages of using these systems has been their 
lack of flexibility to adjust to concrete user demand.  Therefore 
the unstructured activities are very useful to mange any type of 
activities on demand.  The workflow need to be conFig.d based 
on process models, specifying the order in which process steps 
are to be executed.  The workflow cannot generate the analyzed 
model with good fitness, so the process mining used to discover 
the workflow generated process model effectively with good 
confidence level and fitness, etc. 
Therefore the process mining is used as effective technology in 
the business process applications.  The process mining describes 
the process discovery using algorithmic approach.  Note that 
process mining aims at extracting process knowledge from process 
execution logs.  The process mining algorithms such as Alpha 
mining, Heuristic mining and Disjunctive Workflow Schema 
algorithms are used to construct or design better process models 
from the observed event logs. The ProM framework has different 
types of plug-ins or algorithms to construct different types of 
process models, based on the real process executions. 
In process mining research, so far mainly focused on issues 
related to control flow mining, which is behavioral and operational 
perspective, different algorithms and advanced mining techniques 
have been developed and implemented in this context. The dyeing 
unit has colour processing task to colour the yarn.  This process is 
not simple and static; hence there is a need to control the process 
completely by any technology and method.  So, the process mining 
is an area which has process model constructs to simplify the 
process of the dyeing in a better way. 
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