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Research aim and objectives

• Research aim:
The aim of this thesis is the systematic investigation of the business process 
optimization problem parameters as they were introduced at the business process 
optimization framework (bpoF) (Vergidis,2008). 

• Research objectives:
1.Studying and understanding Business Process Optimization
2.Reviewing the results of BPOF reported by Vergidis (2008)
3.Studying and understanding Design of Experiments (DoE)
4.Determination of the problem parameter limits that generate reliable results
5.Characterization of the problem parameters significance & their influence on the 
results



Main Terms

• Business Process: 
Business process is a collective set of tasks that when properly connected and 
sequenced perform a business operation. 

The aim of a business process is to perform a business operation ( i.e. any 
service-related operation that produces value to the organization )

• Business Process Modeling:
Business process modeling is the activity of representing processes of an 
enterprise, so that the current process may be analyzed, improved and 
automated. 



Main Terms

Techniques of 

business process modeling

Diagrammatic models                                                          Mathematical models
(diagrams, defined notation e.g. shapes ,lines, arrows)                                              (mathematical parameters, objective functions)

Flowchart, IDEF, UML, BPMN                                                                                 Approaches by: Hofacker and Vetschera, Vergidis



Main Terms

• Business process optimization:
Business process optimization is the problem of constructing feasible business 
process designs with optimum attributes

Hofacker and Vetschera approach                             Vergidis approach



Business Process Optimization Framework (bpoF)

• The business process optimization framework (bpoF) is an approach 
for the Evolutionary Multi-objective business process optimization

• The (bpoF) utilizes the proposed business process representation and 
EMOAs in order to generate alternative optimized business process 
designs



Business Process Optimization Framework (bpoF)

Visual representation Mathematical parameters

Business Process Representation



Business Process Optimization Framework (bpoF)

Business Process Representation

Task Attributes Matrix (TAM) Task Resources Matrix (TRM)



Business Process Optimization Framework (bpoF)

Business Process Representation 
& Design Composition

• Process Composition Algorithm (PCA):
The PCA constructs the business process diagram and checks whether the result 
corresponds to a feasible business process or not.

A design is considered infeasible when:
1. One or more process input resources cannot be utilized from the tasks in the TRM
2. One or more process output resources cannot be produced from the tasks in the 

TRM
3. There is no task in TRM than can be attached to the process diagram based on its 

input and output resources



Business Process Optimization Framework (bpoF)

• PCA Inputs

• PCA Outputs

• Main steps of the PCA

Process Composition Algorithm (PCA)



Business Process Optimization Framework (bpoF)

bpoF inputs

1. The process requirements for the 
design {process inputs (R in ) / process 
outputs (R out )}.

2. The process size (n d ).

3. The library of tasks (N).

4. The process attribute functions

bpoF outputs

1. The tasks in the design, stored in 
the N d set. 

2. The process graph

3. The Degree of Infeasibility (DoI)

4. The process attribute values



Business Process Optimization Framework (bpoF)

Main steps of bpoF



Investigation of business process optimization

Investigation of business process 

optimization problem parameters

Scalable business process tests                                Design of Experiments (DoE)



Scalable business process test problems

Problem parameters Scenario A                  Scenario B

nmin = nd , p = 2 : A=[100,115] B=[200,230]



Scalable business process test problems

Process design of Scenario A Process design of Scenario B



First part of Scenario A



Second Part of Scenario A



First part of Scenario B



Second part of Scenario B



Reliable results of the tests



Design of Experiments (DoE)

• DoE is a statistical method which can be used for the investigation 
and the determination of the relationship between the factors 
affecting a process and the output of that process. 

• DoE provides:
❑Strategies to design an experiment and collect data (single factor design, factorial design)

❑Tools to analyze and interpret the results (Hypothesis testing, P-Value, Analysis of Variance)



Application of DoE in BPO problem

The application of DoE in business process optimization was based on 
the following guideline: 

1. Recognition of the problem for which DoE is used

2. Selection of the response variable

3. Choice of factors and levels

4. Choice of experimental design

5. Performing the experiment

6. Statistical analysis of the data

7. Conclusions and recommendations



Application of DoE in BPO problem

1. Recognition of the problem for which DoE is used

Parameter Characterization

2.   Selection of the response variable

No of solutions that are generated by bpoF



Application of DoE in BPO problem

3. Choice of factors and levels



Application of DoE in BPO problem

4. Choice of experimental design

23 Factorial Design



Application of DoE in BPO problem

5. Performing the experiment



Application of DoE in BPO problem

6. Statistical analysis of the data

P- Value



Application of DoE in BPO problem

Factor Effects Pareto chart of the effects



Application of DoE in BPO problem

Mean No of solutions and effects



Application of DoE in BPO problem

The R- squared quantity:

The regression model:



Research Contribution

To sum up, through this research the following are determined: 
• The parameter values for which the bpoF generates reliable results and as a 

result the parameters limits.

• The parameters that have a significant influence on the results that the bpoF

generates. 

• The parameter that has the biggest influence.

• The magnitudes of these influences.

• The proportion of variability on the results that the bpoF generates, which is 
described by the n , r , nd parameter group.



Research limitations & Future work

• Research limitations:
• Parameters group rin/rout & tin/tout 

• Parameter spaces during DoE procedure

• Future work:
• Investigation of all the possible combinations of the n, r, nd parameters in the 

spaces of the n, r parameter examined in this research.

• Application of the Response Surface Design in the BPO problem.



Thank you!

END OF PRESENTATION


