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Abstract: The paper introduces an original approach for role-based business process
modelling, simulation and analysis. A developed process for modelling and simulation is
suitable for systematic construction of the simulation models and their efficient and effective
improvement.
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1 Introduction
Business process reengineering (BPR) is the analysis and design of workflows and processes
in order to achieve dramatic improvements in their performance [1]. Actually many BPR
projects are failing in reaching the goal to improve the processes. Therefore there arises the
need for more careful consideration of strategic vision and implementation plan before
implementing the BPR project. Computer simulation is well accepted in BPR. It is a powerful
tool for assessing of the process in “as-is” stadium (utilization of resources, finding bottle
necks, etc). Besides that it helps us to examine the implications of process change before
implementation. These tools can be used to not only analyze an “as-is” model of the existing
process but also assess the potential value and feasibility of “to-be” models [2].
Unfortunately, majority of them are focused only on analysis and redesign of the workflow.
The attention to the organization of people and their roles is overlooked.
This paper introduces an original approach for role-based business process modeling,
simulation and analysis. The fundamental idea of the below described methodology is the
concept of roles and customer-supplier chains. The proposed methodology describes the
business process as a combination of roles, defined as a set of people who are assigned to
these roles, their responsibilities, and the interactions among them. The final business process
is defined as a series of customer – supplier interactions that produce defined results in
specific points in time.

2 Dynamic vs. static simulation
There exist two basic concepts of process simulation – static and dynamic. The static models
are based on the analysis of historical time series of gathered data. Statistical methods assume
that gathered data ware generated by relatively stable structure (function) and extrapolated
data are suitable for this function as well. Main drawback of the static simulation is its
dependency on stability of the modelled process. In case there are some changes in the
process, the results from the static simulation aren’t relevant [3].
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By using the dynamic simulation one develops an accurate simulation model which describes
the behaviour of a real process. The model includes the entity and resource perspectives.
Performing the simulation experiments on the described model helps us to better understand
the effects of running that process. In general, dynamic simulation of a real business process
consists of three basic parts [4]:
 basic model building blocks (resources, activities, entities, connectors),
 activity modeling constructs (assemble, batch, branch, split and join).
 advanced modeling functions (attributes, expressions, schedules, interruptions,
distributions).
Dynamic simulation is used as an appropriate means for business process modelling due to its
ability to perform:
 quantitative modeling (e.g., cost-beneﬁt analysis and feasibility of alternative designs),
 stochastic modeling (e.g., external factors and sensitivity analysis).
We have chosen the dynamic simulation of the business process not only because it is an
invaluable tool for assessing the efficiency of the current process and evaluation of changes in
the process but it is involved in many management methods (e.g. Six Sigma[5]). We found
out following relationship between dynamic simulation and the management methods:
1. The dynamic simulation is a tool for analysis of the business processes which is
appropriate for majority of the management concepts and methods.
2. The dynamic simulation is one of the management methods itself. The dynamic
simulation and other management methods evolve independently and influence each
other. The dynamic simulation can be on the other hand used as an analytical tool in
other management methods.
The dynamic simulation (and other quantitative methods) is source of relevant information for
any of management methods. From this point of view the dynamic simulation is the core of
different management methods.

3 Simulation modeling based on roles
Methodology which is introduced in this paper is considering the business process as the
interaction among people, their roles and the organization. There is a lack of literature which
concerns people organization within the business processes. Usually it is ignored, taken as
meaningless or there is placed insufficient emphasis on people and their roles.
The suggested method for business process modeling and simulation is build from two main
components. They are Model for Role Simulation and Model for Role Interfaces (see figure
1).
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Fig. 1: Business process model based on roles.
Model for Role Simulation describes all roles which are available in the business process.
More than that, it describes each role in detail. Figure 2 represents general model of one role.
Each role has to be described by input and output messages, activities (with queues) which it
performs and states. Input messages or defined set of input messages invokes the activity
which is performed by a role. Different messages invoke different activities or different
sequence of follow-up activities. Each role instance can handle only defined amount of
messages at once. This is the reason why there is a queue. It can have different modes as
FIFO, LIFO, FIFO with priorities [6], etc. In case the queue is not defined, the incoming
message is lost. The activity is an individual task of the role. The activities can be processed
by the role in sequence or parallel. The model of activity is shown on figure 3. When
activities are finished the output message(s) is generated and transported to the following
roles. Each message can represent a job result, information, condition or state of the business
process.

Fig. 2: Model for Role
The whole process is described by the interconnection of roles which are defined in the Model
for Role Simulation. The roles to be able to interact have to have defined interfaces. They are
described by Model for Role Interfaces.
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Fig. 3: Model of activity within the Role model.
The Model for Role Interfaces defines the type of input and output messages of each role and
if one message or the set of messages are necessary to trigger the activity. Additionally it
describes the states of the role. There are three states: Idle, Do and Cooperate.

4 Analysis of the results of the simulation based on roles
The results of simulation which is based on the proposed model based on roles are
significantly different in comparison with standard process modeling by sequence of
activities. The results are aimed especially on utilization of the roles and the bottle necks
related with roles instead of bottle necks related to activities. The results should be analyzed
differently and for best results in comparison with results of activity based model.

Conclusion
This paper introduces an original approach for role-based business process modeling,
simulation and analysis. The proposed method is suitable for finding the shortcomings of “asis” and “to-be” models, for observation of people and their roles affected by reengineering the
business process. And it enables one to analyze and evaluate not only business process as a
whole but also individual roles and their activities within the process which are a vital part of
any business process.
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