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ABSTRACT

In spite of many advances in business process simulation
technologies, their adoption by the business analyst com-
munity has been primarily limited to specialists. We pro-
pose a Business Process Transformation Wizard as a capa-
bility to bridge this gap. This enables analysts to explore
different business process transformation options using
Business Process Transformation patterns and analyze their
performance using quantitative technologies. In this paper,
we explain the approach encapsulated in the BPT Wizard
and illustrate it with an example.

1 INTRODUCTION

Business process modeling is a technology aimed at mod-
eling business processes and analyzing them with the ob-
jective of using the analyses to drive process transforma-
tions. Business process modeling tools have underlying
capabilities such as simulation that helps business analysts
to understand and quantify the impact of different process
transformations on process Key Performance Indicators
(KPIs). Even though business process modeling is widely
used, analytic capabilities such as simulation are used to a
much lesser degree because developing and running simu-
lation models and interpreting their results is seen as a
complicated activity by a majority of business analysts. As
a result, many business analysts consider such tools as only
suitable for experts in the field and are hampered in
unlocking the full potential of business process modeling
for identifying and assessing business process transforma-
tion options. Hence, there is a need for researching ap-
proaches that enable business analysts to use quantitative
analysis methods easily towards the overall objective of
business process transformation.

Our approach fills the gap in business analyst re-
quirements by encapsulating the methodology that an ex-
pert would use in developing and interpreting analysis
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models such as simulation models. The Business Process
Transformation Wizard (BPTW) guides business analysts
in specifying data that is required for the analysis and also
interprets the results to deliver business insights. Further-
more, the BPTW can also encapsulate knowledge by iden-
tifying the process patterns where specific transformation
patterns are most suitable, so that this knowledge can be
leveraged in other situations to identify appropriate busi-
ness process transformation options.

The reader can get an overview of different aspects of
business process modeling and design in Laguna and
Marklund (2004). The concept of patterns has been used
earlier in workflow design (Thom and Iochpe 2004; Rus-
sell et al. 2005; Gaaloul, Baina, and Godart 2005). Thom
and Tochpe (2004) integrate a pattern catalogue in a busi-
ness process model that enables creation of business sub-
processes from the reuse of structural business process
patterns. Russell et al. (2005) study resource usage patterns
in workflows describing the distribution of work. Gaaloul,
Baina, and Godart (2005) develop a workflow mining tech-
nique to discover workflow patterns from a workflow log.
In another instance, e-business patterns have been used to
capture knowledge of e-business architectures (Adams et
al. 2001). To our knowledge, ours is the first paper propos-
ing the concept of business process transformation patterns
as a way to encapsulate transformation options.

In Section 2 of this paper, we describe the overall
logic flow in the Business Process Transformation Wizard.
In Section 3, we introduce the concept of Business Process
Transformation Patterns and identify different patterns. In
Section 4, we illustrate the BPT Wizard with an example
based on an Engineering Change Management process. We
conclude in Section 5, with some suggestions for future re-
search.
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2 SETTING THE CONTEXT - BUSINESS
PROCESS TRANSFORMATION

Business users are interested in business process modeling
with the broad objective of business process transforma-
tion, but most business users find simulation and optimiza-
tion to be complex. The Business Process Transformation
Wizard (BPTW) is meant to be a bridge that enables busi-
ness users to leverage quantitative analysis techniques for
business process transformation. The BPTW enables the
transformation of business process models by identifying
business process transformation opportunities and analyz-
ing their performance under different scenarios. The net
result is the construction of an improved business process
model, as specified by selected Key Performance Indica-
tors (KPIs). In order to analyze the business process per-
formance under different scenarios, the BPTW may invoke
different analysis techniques such as simulation, optimiza-
tion, queuing analytics, systems dynamics etc. The Wizard
also interprets the scenario analysis results both to commu-
nicate them in a suitable form to business analysts and also
to suggest potential focus areas for transformation. Thus, it
also alleviates the need to be an expert in the analysis tech-
niques, which is a barrier in their current use.

The BPTW is described as a sequence of steps that the

Model business
process to be 1"
optimized.
l 13 14
Specify business P mode! Add required
objectives of Ly <completed?”-NO, parameters to
12 Plocaes Business Process
Transformation Model
YES

115

Optimize Process
Parameters

161

Optimize topology
of Business
Process

#Optimizing resource capacities
#Optimizing resource scheduling policies
#Combining roles
# Change branching probability
# Introducing integration solutions,

IT systems

#Parallelize activities
#Permute order of tasks
#Remove activity

Figure 1: BPT Wizard Flow Diagram

Wizard takes the business analyst through. Figure 1 illus-
trates by way of a flow diagram the overall process of the
Business Process Transformation Wizard (BPTW). As will
become clear from the following description, the process is
simplified for the business analyst by the Wizard. The
process begins in function block 11 where the business
process to be optimized is selected. Next, in function block
12 the business objectives of the process transformation are
specified. At decision block 13, a determination is made as
to whether the business process model is completed. If not,
the business process model is further developed and the re-
quired parameters are added to the business process model
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in function block 14. When the business process model is
completed, the process splits into two branches. The first
of these in function block 15 is to optimize process pa-
rameters. The second branch in function block 16 opti-
mizes the topology of the business process.

3 BUSINESS PROCESS TRANSFORMATION
PATTERNS

We use the concept of Business Process Transformation
patterns to encapsulate the different transformation possi-
bilities that can be potentially explored by a business ana-
lyst. A number of business process transformation patterns
can be leveraged to assess potential process transformation
options, in order to optimize process parameters. These
transformation patterns include:

e Optimize resource capacities
This pattern results in potential reduction of oper-
ating costs, by reducing resource capacities in dif-
ferent roles.

e Optimize resource scheduling policies
This pattern results in potential improvement in
service and reduction in cost, by refining the
scheduling policies governing the allocation of re-
sources to different activities.

o Combine roles
This pattern results in potential reduction in op-
erational costs, by creating new roles in the proc-
ess, by aggregating multiple existing roles.

e Change branching probability
This pattern results in potential operational im-
provements, by modifying the probability that a
specific branch is chosen by a token. The change
in probability may in turn be realized by different
means, such as employing improved technologies
for managing flows, etc.

e [Introduce business integration solutions, IT (In-
formation Technology) systems
This pattern results in potential improvement in
operating costs, by automating the process using
business integration and other information tech-
nology solutions.

The topology optimization step also leverages a num-
ber of Business Process Transformation patterns to assess
potential process transformation options. These patterns
include:

e Parallelize activities
This pattern results in potential operational im-
provements, realized by performing process ac-
tivities in parallel.
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e Permute the order of tasks
This pattern results in potential operational im-
provements, realized by modifying the order in
which different tasks are performed.

e Remove activities
This pattern results in potential reduction in op-
erational costs, realized by removal of specific
activities in the process. This pattern often ac-
companies other patterns in a business transfor-
mation — for example, introduction of IT solutions
may make some activities redundant.

Note that steps involving specific transformation pat-
terns are optional, i.e. the analyst can choose an appropri-
ate subset of transformation patterns in a business process.
The Wizard may request the business analyst for additional
inputs such as resource utilization criteria and throughput
criteria for analyzing specific process transformation pat-
terns. For instance, the pattern “Optimizing Resource Ca-
pabilities” may involve optimization of resource capacities,
subject to resource utilization targets, business throughput
targets and lead time targets.

4 ILLUSTRATIVE EXAMPLE

We will illustrate the Business Process Transformation
Wizard using an example business process based on Engi-
neering Change Management, a schematic of which is
shown in Figure 2. In this process, potential engineering
change opportunities are identified in activity “Identify
Engineering Change Opportunity”. Identified opportunities
are then analyzed by different people in the organization in
activity “Analyze Engineering Change Opportunity” and
feedback obtained. Then, feedback is analyzed to make a
decision on whether to accept the opportunity for imple-
mentation in the decision node “Accept Opportunity”. If
the opportunity is accepted, then a solution is developed to
address the opportunity in activity “Develop Solution”; or
else, the identified opportunity is archived. We will use
this process as an example to illustrate how the Business
Process Transformation Wizard as exemplified in this em-
bodiment, can serve to identify and assess business process
transformation opportunities. Note that this is only a high
level depiction of the Engineering Change process and
there are several detailed sub-processes that are not shown
in this figure.
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Figure 2: Illustrative Example for BPT Wizard — Engineer-
ing Change Management

The business analyst is asked to specify Key Perform-
ance Indicators (KPIs) that measure business process per-
formance. This can be chosen from a list of KPIs , such as
cost, revenue, resource utilization, etc. Next, the business
analyst is prompted to specify business process transforma-
tion objectives. For example, a potential objective is the
reduction of operational costs by 10%. Now the Wizard
prompts the business analyst to specify parameters for the
business process. This is to ensure that sufficient data is
specified that enables the analysis of business process per-
formance. This could consist of activity resource require-
ments, resource capacities, etc. The Wizard effectively
guides the user to select appropriate random distributions
for different process aspects — such as arrival rate to the
process, duration of a task etc. In some cases, the Wizard
can suggest default distributions and can allow users to
specify alternate distributions.

The Wizard then proceeds to validate and confirm fea-
sibility of selected parameters. Here the business analyst is
prompted for model validation criteria. Once the model
validation criteria have been entered by the business ana-
lyst, the Business Process Transformation Wizard executes
the process analysis. This may involve execution of proc-
ess analysis algorithms, such as simulation, queuing ana-
lytics, systems dynamics, etc. In the course of executing
the process analysis, the Business Process Transformation
Wizard checks whether the results validate the model ac-
cording to the specified criteria. If satisfactory, the Busi-
ness Process Transformation Wizard confirms that the
model validation criteria have been satisfied and displays
the results. If unsatisfactory, the Business Process Trans-
formation Wizard will request the analyst to either change
the process and/or process parameters and perform multi-
ple iterations, until the model validation criteria have been
met.

The Wizard now prompts the business analyst to spec-
ify business process transformation patterns for optimizing
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process parameters, and optimizing topology of the busi-
ness process. This may optionally involve specification of
additional parameters specific to particular transformation
patterns. Let us consider the pattern “Optimize Resource
Capacities”. The Wizard prompts the business analyst to
enter target utilization figures as criteria for optimizing re-
source capacities. Once the utilization figures have been
entered, the Business Process Transformation Wizard exe-
cutes the process analysis. When the process analysis is
completed by the Business Process Transformation Wiz-
ard, the results of the resource capacity optimization are
displayed in the screen shown in Figure 3. Note that the
capacities in different roles have changed, leading to a cost
reduction from $1.2 million to $950K.

% Business Process Transformation wizard

Resource Capacity Optimization Result
If you are satisfied with this result, press “Finish”,

he

otherwise, press “Reconfiguration”

[»

Resource Capacity Optimization

Role éz}i)sacity To-be Capacity
Data Administrator 1 1
EC Coordinator 3 2 [
EC Owner 2 2
Engineer 4 3
Manufacturing 2 2
Procurement 1 1
Services 2 1

Simulation Result
Average Cycle Time
As-is Process : 16.3 hours
To-be Process : 16.3 hours

Cost
As-is Process :$ 1,200,000
To-be Process :$ 950,000

El

Reoonﬂgurationl Corltinue |

kY

Finish |

Figure 3: Results of Resource Optimization Pattern

With the ”Combining Roles” pattern, the business ana-
lyst is requested to specify roles that can be potentially
combined. This can be alternatively suggested by the Wiz-
ard, which executes the process analysis (multiple times as
appropriate) and identifies the combination of roles that
optimize the business process performance. The screen
shown in Figure 4 is displayed and prompts the business
analyst to specify various roles that can be potentially
combined. After entering those roles that can be combined,
the Business Process Transformation Wizard then executes
the process analysis. When the process analysis is com-
pleted by the Business Process Transformation Wizard, the
results of the optimized process are displayed in the screen
shown in Figure 5. Note from the simulation results that
the process cost has been reduced to $875K, as a result of
combining roles.
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%4 Business Process Transformation wizard

X

Step 9 Specify roles that can be potentially combined.

Roles to be combined

Role Conbined Role1 | Conbined Role2 =

1Add]
TAdd]
Ak
Add]|
Add |
Ak
Add]
Create

Data Administrator [None [ None S

EC Coordinator EC Owner None -

EC Owner None -

Engineer None None -

Manufacturing None None -

Procurement | None | None

Services | None | None

1|1‘1|<‘1 1‘{ 4

| None | None -

v

e O
| Mext > Einish Cancel |

Figure 4: Combining Roles Pattern — Specifying Roles that
Can Be Potentially Combined
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Engineer 4 3
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Procurement 1 1
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Simulation Result

Cost

As-is Process : $1,200,000
To-Be Process : $875,000

Average Cycle Time
As-is Process : 14.8 hours
To-be Process : 14.6 hours

Tlﬂ

Cancel |
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Figure 5: Results of Combining Roles Pattern

With the “Introducing IT Systems” pattern, the Wiz-
ard requests the business analyst to specify impact level on
each task by introduction of IT systems for process auto-
mation/integration. Impact levels can be “fully automated”,
“partially automated”, “outsourced”, ‘“no impact”, etc.
Elapsed duration for execution of each task is reduced
based on predefined rules and the specified impact levels.
For example, “fully automated” may reduce the elapsed
duration by 50%, “partially automated” by 20%, “no im-
pact” by 0% etc. Optional user interaction is allowed to
customize reduction of elapsed duration of each task.
When the process analysis is completed by the Business
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Process Transformation Wizard, the results of process
transformation using IT solution can be assessed, as de-
picted in Figure 6.

“= Business Process Transformation wizard

x|

T

Step 11 Result of process transformation using IT solution

otherwise, press “Reconfiguration”

Level of Automation

Cost evel One-Timz Operational ) &
Identify EC req/Opp Manual XX$ | XX $/hour| XX$ Fuly XX$ XX $/hour | XX$
Rework EC Case Manual XX$ | XX Sthour| XX§$ Partially Automated xx §  |xx $/hour | XX §
Distribute EC for Feedbackl Manual XX§ | XX $/hour| XX §$ Partially Automated xx §  |xX $/hour | XX $
Get Engg Feedback Manual xx§ | XX Sihour| XX $ Manual XX$  XXShour | XX$
Get XXS$ | XX$hour| XX$ Manual XX$  XXShour | XX$
Get Procurement Feedback Manual| xX§ | XX $/hour| XX §$ Manual XX$  XX$hour |XX$
Get Service Feedback Manual xxs | XX Shour| XXS Manual XXS  XXShour | XX$

Simulation Result
Average Cycle Time
As-is Process : 14.1 hours
To-be Process : 13.1 hours

T

Cancel |

=

Reconfiguration | Continue | Finish |

Figure 6: Introducing IT Systems Pattern

With the “Parallelize BP subdiagram” pattern, the
Business Process Transformation Wizard requests the
business analyst to specify process activities that can be
potentially executed in parallel. This can be alternatively
suggested by the Wizard which executes the process analy-
sis (multiple times as appropriate) and identifies the com-
bination of activities that can be executed in parallel, which
result in overall business process performance improve-
ment. After entering those tasks, the BPT Wizard executes
the process analysis, and the impact of parallelising some
tasks on overall process KPIs are displayed.

After the overall analysis of different business trans-
formation patterns, the BPT Wizard then recommends a
subset of transformation for further consideration and im-
plementation, as shown in Fig. 7. In this illustrative exam-
ple, the BPT Wizard recommends the patterns “Optimizing
Resource Capacities”, “Combining Roles” and “Introduc-
ing IT System” for implementation.

5 CONCLUDING REMARKS

In this paper, we have proposed the notion of Business
Process Transformation Wizard as a means to make quanti-
tative capabilities such as simulation more usable for busi-
ness analysts. We further introduced the concept of Busi-
ness Process Transformation Patterns as a way to realize
potential transformation options. Further work is needed in
automatically identifying appropriate transformation pat-
terns based on process characteristics Moreover, process
transformation cases need to be analyzed to examine the
possible existence of other transformation patterns.
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%4 Business Process Transformation wizard
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Summary of Business Process Transformation

Techniques:

- Optimizing Resource Capabilities
- Combining Roles

- Introducing IT System

Average Cycle Time
As-is Process : 16.3 hours
To-be Process : 11.4 hours

OK

Figure 7: Recommended Business Transformation
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