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Abstract. Business Process Management (BPM) systems provide a broad
range of facilities to enact and manage operational business processes.
Ideally, these systems should provide support for the complete BPM
life-cycle: (re)design, configuration, execution, control, and diagnosis of
processes. In the research presented, we evaluate the support provided
by the FileNet P8 BPM Suite, which is consistently ranked as one of the
leading commercial BPM systems. Taking realistic business scenarios as
starting point, we completed a full pass through the BPM cycle with
several tools from the FileNet P8 BPM Suite. We checked whether the
expected support was provided by these tools and we also tested their
interoperability. The outcome of our evaluation is that although strong
support exists for the configuration, execution and control phase, process
diagnosis and process redesign receive limited support. Interoperability
exists between all phases, except between the diagnosis and the design
phase.

Keywords: Business Process Management, Workflow Technology, Business Process

Simulation, Business Process Intelligence, FileNet.

1 Introduction

Business Process Management (BPM) systems can be seen as successors of Work-
flow Management (WFM) systems, which became popular in the mid-nineties.
However, already in the seventies people were working on office automation sys-
tems which are comparable with today’s WFM systems. Consider, for example,
the OfficeTalk system developed by Ellis et al. at Xerox that was already able
to support administrative processes based on Petri-net-based specifications of
procedures [6]. Today, many WFM systems are available [2,11,13,14]. The core
functionality of these systems can be described as the ability to support an oper-
ational business process based on an explicit process model, i.e., automating the
“flow of work” without necessarily automating individual activities.

Recently, WFM vendors started to position their systems as BPM systems.
We define BPM as follows: Supporting business processes using methods, tech-
niques, and software to design, enact, control, and analyze operational processes
involving humans, organizations, applications, documents and other sources of
information. [4]. This definition restricts BPM to operational processes, i.e.,
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processes at the strategic level and processes that cannot be made explicit are
excluded. It also follows that systems supporting BPM need to be “process
aware”. After all, without information about the operational processes at hand
little support is possible. When comparing classical definitions of WFM [13] with
the above definition of BPM, it can be observed that we assume BPM to offer
a broader set of functionalities and support of the whole process life-cycle. This
is also the “sales pitch” that many vendors use to market their products.

Design

Configuration

Execution

ControlDiagnosis

Fig. 1. The BPM life-cycle

The goal of this paper is to analyze whether today’s BPM systems actually
support the BPM life-cycle. To do this we use the BPM life-cycle as depicted in
Figure 1. This life-cycle identifies five phases (design, configuration, execution,
control, and diagnosis), which will be described later. The depicted life-cycle is
a combination of the life-cycles presented in [4] and [20]. We will discuss the
desired functionality in each of the phases. To make things more concrete, we
have evaluated one particular system in detail: FileNet P8 BPM Suite (Version
3.5). We have selected this system because it is considered as one of the leading
commercial BPM systems [7,8,9]. Moreover, the system is explicitly positioned
by the vendor as a tool to support the whole BPM life-cycle.

We analyze the support of the FileNet P8 BPM Suite in each of the five
phases shown in Figure 1. For our evaluation we performed a full pass through
these phases using five realistic workflow scenarios, each including a concrete
workflow process and life cycle context. We have used five workflows to be able
to obtain additional insights when necessary. As starting point for our evaluation,
we will assume that each workflow has already made one pass through the BPM
cycle. The name and the related literature for each of the workflows is provided
in Table 1. These particular workflows have been selected because the papers
describing them provide a diagnosis of the improvement points and one or more
alternative designs. Also, the original workflows and the alternatives have already
been tested and the underlying data were available to us.
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Table 1. The workflows used in our analysis

Workflow Name Reference

Intake Admin Reijers, 2003 [18]
Credit application Reijers, 2003 [18]
Intake Meetings Jansen-Vullers, Reijers, 2005 [12] ; Reijers,

2003 [18]
Bank account Netjes, van der Aalst, Reijers, 2005 [15]
Mortgage request van der Aalst, 2001 [1] ; Netjes, Vander-

feesten, Reijers, 2006 [17]

The remainder of this paper is organized as follows. First, we describe the
BPM life-cycle in more detail and discuss the requirements that follow from it.
Then, in Section 3, we evaluate the FileNet P8 BPM Suite for each of the phases
and in Section 4 we present our conclusions.

2 Evaluation approach based on the BPM life-cycle

In this section we discuss a system-independent approach to evaluate BPM sys-
tems. Pivotal to our evaluation approach is the BPM life-cycle depicted in Figure
1. Clearly, we want to evaluate the degree to which each phase is facilitated by
a BPM system. Moreover, we want to asses the interoperability among phases,
i.e., can information obtained or created in one phase be used in another phase?
For example, a BPM system may incorporate a simulation tool, but it may be
the case that the simulation model and the model used for execution are incom-
patible, forcing the user to re-create models or to set parameters twice.

First, we focus on the design phase. In case of an already existing process
the goal of this phase is to create an alternative for the current process. This
alternative should remedy the diagnosed weaknesses of the process according to
the identified improvement possibilities. As indicated in Figure 1, this phase is
in-between the diagnosis phase and the configuration phase, i.e., input from the
diagnosis phase is used to identify improvement opportunities (e.g., bottlenecks
or other weaknesses) and the output is transferred towards the configuration
part of the BPM system. The resulting process definition consists of the following
elements [3]:

– the process structure,
– the resource structure,
– the allocation logic, and
– the interfaces.

We would like to emphasize that a graphical editor by itself does not offer full
support for the design phase. In the design phase the designer wants to exper-
iment with designs, evaluate designs, and use input from the diagnosis phase.
Some systems offer a simulation tool to support the design phase. Unfortunately,
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such a tool is often disconnected from the diagnosis phase, i.e., it is impossible to
directly use historic data (e.g., to estimate service time distributions or routing
probabilities). Moreover, simulation tools typically offer only what-if analysis,
i.e., the designer has to come up with ideas for alternative designs and needs to
analyze each alternative separately without sufficient tool support [17].

The configuration phase focuses on the detailed specification of the selected
design. Note that in the design phase the emphasis is on the performance of the
process, while in the configuration phase the emphasis shifts to the realization
of the corresponding system. In principle, the design and configuration phase
could use a common graphical editor, i.e., the configuration phase details the
process definition created in the design phase. However, it is important (a) that
the user is not forced to bypass the editor to code parts of the process and (b)
that technical details do not need to be addressed in the design phase. If both
phases use different tools or concepts, interoperability issues may frustrate a
smooth transition from design to configuration.

In the execution phase the configured workflow becomes operational by trans-
ferring the process definition to the workflow engine. For the workflow execution
not only the process definition data is required, but also context data about
the environment with which the BPM system interacts. Relevant environmental
aspects are:

– information on arriving cases,
– availability and behavior of internal/external resources and services.

The execution part of the BPM system captures the context data and relates it
to specific instances of the workflow.

The execution of the operational business process is monitored in the control
phase. The control part of the BPM system monitors on the one hand individ-
ual cases to be able to give feedback about their status and on the other hand,
aggregates execution data to be able to obtain the current performance of the
workflow. The monitoring of specific cases is done with the data from individual
process executions without any form of aggregation, while obtaining the perfor-
mance indicators requires aggregation of these data. Information about running
cases can be used as input for the diagnosis phase. However, it can also be used
to make changes in the process. For example, temporary bottlenecks do not re-
quire a redesign of the process, but require the addition of resources or other
direct measures (e.g., not accepting new cases). Hence, the control phase also
provides input for the execution phase.

In the diagnosis phase information collected in the control phase is used
to reveal weaknesses in the process. In this phase the focus is usually on ag-
gregated performance data and not on individual cases. This is the domain of
process mining [5], business process intelligence [10], data warehousing, and clas-
sical data mining techniques. This diagnosis information is providing ideas for
redesign (e.g., bottleneck identification) and input for the analysis of redesigns
(e.g., historic data) in the design phase.

As indicated, it is not sufficient to support each of the five phases in isola-
tion: interoperability among phases is vital for the usability of a BPM system.
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Consider for example the role of simulation. In a worst case scenario, a BPM
system could offer a simulation tool that, one the one hand, cannot directly read
the current workflow design used for execution (or relevant information is lost
in some translation) and, on the other hand, cannot use any historic data to ex-
tract information about service times, routing probabilities, workloads, resource
availability. Such a simulation tool probably offers little support for the BPM
life-cycle [19].

3 Applying the Evaluation Approach to FileNet

We will evaluate the available BPM support by conducting a full pass through
the BPM cycle with the aid of several tools from the FileNet P8 BPM Suite.
We have evaluated the FileNet P8 BPM Suite, Version 3.5. The system has
been used with Microsoft Windows 2000 as operating system, a Microsoft SQL
Server as database, BEA Weblogic as J2EE application server and Microsoft
Internet Explorer as browser. The P8 BPM Suite consists of six parts: Work-
flow Management, process design, process simulation, process tracking, process
analysis and document review & approval 1. The evaluation of FileNet’s BPM
abilities focuses on the tools supporting the first five parts. Document review &
approval is not relevant for the evaluation; it only facilitate process management.
In the remainder of this section, we consider FileNet’s capabilities for each of
the five BPM phases (design, configuration, execution, control, and diagnosis).
A detailed illustration of the BPM support offered by FileNet can be found in
Appendix A where we present the full pass through the BPM life-cycle for one
of the five workflow scenarios.

3.1 Design

We start our evaluation with the design phase. For each of the five workflows
scenarios mentioned in Table 1 we would like to create an alternative workflow
with help from the FileNet P8 BPM Suite. We assume these workflows have al-
ready made one pass through the BPM cycle, meaning that the original workflow
model and data from execution are present in the FileNet system. A workflow
model for which an alternative should be made can be loaded in the FileNet
process designer, which, however, does not support the creation of one or more
alternatives. The redesign of the original model to obtain a better performing
alternative should be done manually. For each of the workflows we take the al-
ternatives described in the related paper and use the process designer to change
the original model to the alternative model. One of the alternative designs made
with the process designer is shown in Figure 2. The depicted design presents a
medical process in which a mental patient is registered and assigned to medical
employees (intakers) and for which intake meetings are planned. A detailed de-
scription of the process is available in [18]. More information on the modelling
of workflows with the FileNet process designer can be found in Appendix A.
1 www.FileNet.com
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Fig. 2. Workflow model in the process designer

The performance of each of the created alternatives should be evaluated to
find the best alternative. For this we use the FileNet process simulator. For
each alternative we create a simulation scenario for which we import the process
steps, their order and the allocation logic defined with the process designer. The
imported data can not be changed in the process simulator, but a replacement
can be imported from the process designer without the loss of settings. Other
process definition data should be added to the simulation scenario manually.
Jobs are connected to the process steps and assigned to resources which are
allocated according to shifts. The notion of shifts allows for the scheduling of
resources over the available working hours. Relating these jobs, resources and
shifts to each other is rather complicated, because only one definition window
can be open at the time and relations should also be indicated when defining a
job, resource or shift.

In addition to the definition data there is context data required to perform
a simulation. Historic data is present in the system, but it can only be used in
a limited way. Historic information on arriving cases can be transferred to the
process simulator, but all other data, like processing times and routing proba-
bilities, should be derived from the execution data and included manually. It is
only possible to provide constant values for the simulation parameters, so the
simulation results will only provide a rough indication for the performance of
a scenario. Simulation results are generated fast and with no additional efforts.
The use of the FileNet process simulator is in detail explained in Appendix A.
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A simulation scenario with simulation results is depicted in Figure 3. For each
of the five workflows we choose the best alternative which we specify in detail in
the configuration phase.

3.2 Configuration

The FileNet process designer is also used for the configuration of the chosen
alternative workflows and offers interoperability between the design and the
configuration phase. In the design phase we already specified the process struc-
ture and the mapping of resources to tasks for each workflow with the process
designer. The more complicated parts of the process structure are detailed out
in the configuration phase. Each workflow model contains one or more complex
constructs, but besides one construct, we have been able to configure them all
with the process designer. The resource structure, the allocation rules and the
interfaces are defined outside the process designer. This definition outside the
process designer allows for sharing with other processes, making the resource
structure and the allocation rules reusable for other process definitions. All five
workflows use the same allocation rules and some workflows have the same re-
source structure. The complete configuration of the five workflows, both inside
and outside the process designer has been done in two working days. The con-
figuration phase is strongly supported by the FileNet P8 BPM Suite.

As closure of the configuration phase, the workflow model is checked for
completeness by the system and a workflow instance could be launched to pretest
the execution of the workflow. Another possible check would have been a check
on the correctness of the model, conform the verification of workflow processes
provided by the Woflan tool [21], but such a verification is not supported by
the FileNet system. The configuration of the workflows is necessary for their
execution.

3.3 Execution

The execution phase is started with the transfer of the workflow configurations
to the FileNet process engine. All process definition data is transferred to the
process engine providing interoperability between the configuration and the ex-
ecution phase. Resources work on the processes in operation via an inbox. The
FileNet P8 BPM Suite offers integration with external applications, document
management, integration with content management, and interaction between
inter-related processes. The FileNet system supports the execution phase in an
excellent way. We expected mature support for execution, because this support
has traditionally been the heart of a WFM system and many systems provide
extended support for the execution phase. In the execution phase context data is
related to each specific instance of a workflow and this combination of definition
and context data is used for the control of the workflows.



8

3.4 Control

In the control phase, the operational business process is monitored to follow
individual cases and to obtain the performance of a workflow. The first way of
monitoring is supported by the FileNet process administrator and the second by
the analysis engine, providing a strong support for the control phase.

The execution data for individual cases and other workflow events are logged
by the process engine. The history of a certain workflow, step or work item can be
tracked in the log through the FileNet process administrator. For the workflows
with conditional routing this gives the opportunity to determine which steps
were executed for a specific case. With the process administrator it can also be
determined how certain decisions were made during execution allowing us to see
at which point and why a certain case was rejected.

The performance of a workflow is read from aggregated execution data. The
execution data present in the process engine is aggregated and parsed to the
FileNet analysis engine. Interoperability exists between the execution and the
control phase, because all execution data necessary for control are available either
through the process engine or the analysis engine. The aggregated performance
data resides on a separate engine to not affect the performance of the process en-
gine. The reporting and analysis of the aggregated data is facilitated by twenty
out-of-the-box reports; each graphically presenting the data related to one per-
formance indicator. It is possible to specify custom reports, but this requires
advanced Excel skills. The representation of the data can be manipulated by
adjusting the detail level or by filtering the data.

An analysis of the work present in the queues gives insight in the existence of
temporary bottlenecks in the process. This information is used as feedback for the
execution phase. The feedback, however, is obtained from human interpretation
of the analysis results and does not contain suggestions for the removal of the
bottleneck. More permanent weaknesses in the process could also be revealed
based on the analysis of performance data and this is done in the diagnosis
phase.

3.5 Diagnosis

In the diagnosis phase, problems and improvement possibilities are identified
through analysis of the operational processes. The analysis engine facilitates
the control and the diagnosis phase, creating interoperability between the two
phases. Analysis reports present an aggregated view on the performance data
and weaknesses in the process are derived from this. The derivation, however,
is not supported by the FileNet P8 BPM Suite and is based on human insights.
A system not capable of identifying process weaknesses is certainly unable to
provide improvement suggestions for these weaknesses. The FileNet P8 BPM
Suite provides limited support for the diagnosis phase and the creation of ideas
for process improvement should be done manually.

The ideas for redesign generated in the diagnosis phase could result in another
pass through the BPM cycle starting with a new design phase. When we started
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Fig. 3. Simulation results from the process simulator

our pass in the design phase it became clear that historic performance data is
necessary to obtain the performance of the created redesigns with simulation.
We already mentioned that only historic arrival data could be used, making
the interoperability between the diagnosis and the design phase limited. We did
not mention yet that data generated with simulation can also be transferred
to the analysis engine and presented in the performance reports. This provides
a comprehensive view on the simulation results. Nevertheless, presenting the
correct data becomes problematic when multiple scenarios of the same simulation
model have been simulated over the same simulation time. It is not possible to
select the data of only one of the scenarios, while the aggregation of all simulation
data leads to unusable results. The only solution for this is clearing the analysis
engine before each new simulation run, which does not only lead to unworkable
situations, but will also remove the historic execution data from the analysis
engine.

4 Conclusions

The conclusions from this study are summarized in Table 2. In Table 2 we
summarize the support required for each phase in the BPM life-cycle and the
support provided by the FileNet P8 BPM Suite. From our evaluation we conclude
that FileNet provides strong support for the configuration, the execution and the
control phase. In particular,

– The configuration phase is well supported by the process designer.
– The execution of the workflow is strongly supported by the process engine.
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– The control phase is supported by the process administrator and the analysis
engine.

Less explicit support is available for the diagnosis and design phase. Some sup-
port in the diagnosis phase is provided by the process analyzer, which gives an
aggregate view on the data. However, the search for weaknesses in the process
is not supported and certainly no improvement suggestions are generated. Fur-
thermore, in the design phase the creation of the alternatives is not supported.
Limited support is available through the representation of the alternatives as
facilitated by the process designer and the selection of the best alternative by
the process simulator.

Table 2. Summary of the evaluation

Phase Required support FileNet support

Design Make redesign -
Model designs Process designer
Evaluate designs Process simulator
Compare designs -
Input from diagnosis phase available - (only arrival data)
Output for configuration phase available Through process designer

Configuration Model detailed designs Process designer
Input from design phase available Through process designer
Output for execution phase available Transfer of process definition

Execution Workflow engine Process engine
Capture context data Process engine
Input from configuration phase available Transfer to process engine
Output for control phase available Transfer from process engine

Control Monitor specific cases Process administrator
Aggregation of execution data Analysis engine
Monitor performance Process analyzer
Input from execution phase available Transfer to analysis engine
Output for diagnosis phase available Through analysis engine
Output for execution phase available -

Diagnosis Reveal weaknesses Process analyzer
Identify improvement points -
Input from control phase available Through analysis engine
Output for design phase available - (only arrival data)

- : not supported by FileNet, should be done manually.

The conclusion for our interoperability evaluation is that the interoperability
of the FileNet process tools is notably supported in the transitions between the
design, the configuration, the execution, the control and the diagnosis phase. At
the same time, the interoperability between the diagnosis and the design phase
is limited to the use of historic arrival data (present in the analysis engine) for
the simulation. All other performance data present in the analysis engine can
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not be passed to the process simulator and should be copied manually. Although
interoperability exists between the execution and control phase, the loop back
from control to execution is not supported. In the control phase temporary bot-
tlenecks can be identified, but human intervention is required to interpret the
findings and tune the operational process.

These insights are in line with the support that could be expected from a
WFM system, as these systems are well-known in their emphasis of the con-
figuration, execution and control phase. Nonetheless, it is also clear that op-
portunities exist to improve the support that so-called BPM systems offer to
execute the entire BPM life-cycle. We consider the FileNet P8 BPM suite as a
relevant benchmark for many of the other available systems, because of its broad
range of features and market dominance. The improvement opportunities also
set the stage for further research, which in our view should focus on transforming
available BPM theory into BPM system support. In particular, our future work
will focus on addressing the gap between redesign theory and practice with the
development of redesign tools [17].
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Appendix A 
 
 
The purpose of this appendix is to illustrate the research described in this paper in more 
detail.  
We will show the research performed tool by tool. We will start with the process 
designer which supports the design and the configuration phase. Secondly, we will show 
the process engine which supports execution. Then we will show the monitoring results 
from the process administrator and monitoring is part of the control phase. The other part 
of the control phase and the diagnosis phase is supported by the process analyzer. The 
last tool we will present is the process simulator. This tool is used in the design phase for 
the evaluation of the designs made with the process designer. 
 

A.1 Process Designer 
In the design phase of the BPM life-cycle one would like to create an alternative 
workflow with help from the FileNet P8 BPM Suite. The workflow model for which an 
alternative should be created can be loaded into the FileNet process designer. This is 
illustrated with the original Intake_Admin workflow in Figure A-1. 
 

 
Figure A-1: Original Intake_Admin workflow opened in the process designer. 
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The process designer is also used for the configuration phase of the BPM life-cycle to 
edit the workflow model. The building blocks provided by the process designer will be 
discussed and illustrated in Figure A-2 – A-7. It is assumed the workflow should be 
modelled from scratch to be able to show all the relevant aspects of the modelling. 
 
Before the actual modeling of the Intake_Admin workflow the necessary work queues 
have to be defined outside the process designer; they are added to the process 
configuration console. Figure A-2 shows the process configuration console and the work 
queues. The work queues E_Secretary, Ff_Nurse and G_Teamleader have been added for 
the Intake_Admin workflow. 
 

 
Figure A-2: Adding work queues with the process configuration console. 
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In the process designer first the main properties of the workflow are included. General 
properties like the workflow name are added and this is illustrated in Figure A-3. 
 

 
Figure A-3: Defining the general workflow properties. 
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Data fields related to the workflow are specified as shown in Figure A-4. 
 

 
Figure A-4: Defining the data field properties. 
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It is possible to attach documents to the workflow and this is shown in Figure A-5. 
 

 
Figure A-5: Defining the document properties.
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The first step in a FileNet workflow model is always the launch step, which determines 
how the workflow is started. A workflow could be launched manually by a user or 
automatically by an event. Two common used steps are the general step and the system 
step. In Figure A-6 the configuration of the general step is shown. A user (participant) or 
a number of users (work queue) should perform the general step and this is defined under 
step definition. 
 

 
Figure A-6: Configuration of a general step. 
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In Figure A-7 the configuration of a system step is shown. System steps are automatic 
steps and a number of functions is available. With these functions delays, timers and 
terminations are modeled. 
 

 
Figure A-7: Configuration of a system step. 
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The Intake_Admin workflow is completely sequential. Parallel processing of a case is 
illustrated in Figure A-8. The conditional routing for the arc coming from a parallel split 
is always true.  
 

 
Figure A-8: Parallel routing. 
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Conditional routing is illustrated in Figure A-9. In the illustration the route is only 
followed if the condition OK is fulfilled. 
 
 

 
Figure A-10: Conditional routing. 
 
When the process model is finished the model is validated and errors are indicated. The 
process definition needs to be transferred before the actual launch of the workflow. 
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A.2 Process Engine 
With the transferral of the process definition to the process engine a workflow becomes 
operational. The process engine supports the execution phase of the BPM life-cycle. 
Work items are launched automatically or manually. In Figure A-11 the launch of a work 
item for the Intake_Admin workflow is illustrated. Data elements necessary for the 
execution of the work item could be added before the launch.  
 

 
Figure A-11: Launching the workflow. 
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The process engine provides available work items to the users via an inbox. The user may 
have access to several public inboxes which are linked to the work queues. The public 
inboxes are shown in Figure A-12. 
 

 
Figure A-12: Public inboxes provide users access to the work queues. 
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After selection of a public inbox the work items present in the associated work queue are 
presented to the user. The inbox for the secretary is illustrated in Figure A-13. The inbox 
contains four work items waiting for the execution of the next step. The execution of a 
step for a certain work item is done by clicking the item in the inbox and filling in the 
required elements of the presented form. This is depicted in Figure A-14. 
 

 
Figure A-13: Work items are provided to the users via an inbox. 
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Figure A-14: Execution of a work item by filling in the required elements. 
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A.3 Process Administrator 
The process administrator is monitoring the history of workflows, steps and work items. 
This monitoring of individual cases is part of the control phase of the BPM life-cycle. 
The history of the workflow Intake_Admin is shown in Figure A-15. Although it shows 
the cases started for this workflow, it does not provide useful historic information.  
 

 
Figure A-15: History of Intake_Admin workflow in process administrator. 
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Regarding the work items one could track the workflow related to it with the process 
administrator. This will provide similar information as provided in Figure A-15. 
It is also possible to show the work items present in a certain queue. This is depicted in 
Figure A-16 showing the work items in the queue E_Secretary. 
 

 
Figure A-16: The work items present in the E_Secretary queue. 
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The process administrator can also provide statistics on the workflow history. In Figure 
A-17 the statistics for the queues in the Intake_Admin workflow are presented. 
 

 
Figure A-17: The statistics for the queues in the Intake_Admin workflow. 
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A.4 Process Analyzer 
The performance of a workflow is also evaluated in the control phase of the BPM life-
cycle and this is done with the process analyzer. The process analyzer obtains the 
required aggregated data from the analysis engine. The execution data is aggregated and 
transferred from the process engine to the analysis engine. The additional engine has 
been introduced to maintain the performance of the process engine. 
Transferring the data from the process engine to the analysis engine is done with the 
process task manager. This is shown in Figure A-18. 
 

 
Figure A-18: Transferring data to the analysis engine. 
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The process analyzer consists of twenty out-of-the-box reports which can be sliced and 
diced. The reports are automatically generated when data is transferred from the process 
engine to the analysis engine. The process analyzer contains Excel reports about queues, 
steps, users and workflows. The folder containing the reports related to queues is shown 
in Figure A-19. 
  

 
Figure A-19: The folder with the reports on queues. 
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Figure A-20 – A-23 present some of the standard reports showing the performance of the 
Intake_Admin workflow. 
 

 
Figure A-20: Number of work items in queue during time period. 
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Figure A-21: Number of work items at specified step during time period. 
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Figure A-22: Average time user spent to complete the work item. 
 

 A-21



 
Figure A-23: Average time spent to complete workflow during time period. 
 
The process analyzer can also be used to derive process weaknesses and bottlenecks from 
the reports. Finding process weaknesses is part of the diagnosis phase of the BPM life-
cycle and is facilitated by the aggregated view on the performance data. Unfortunately, it 
is unclear what most of the standard out-of-the-box reports present. The underlying data 
and its origin is also unclear making it uncertain whether the performance indicator 
presented in the report is based on the right data. It is doubted whether a user will be able 
to interpret the correct meaning of the presented performance indicator and if these 
reports provide the information of most interest to the user. 
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A.5 Process Simulator 
The process simulator contributes to the design phase of the BPM life-cycle. When a 
process alternative has been modelled with the process designer the performance of the 
model can be evaluated with the process simulator. The comparison of the simulation 
results for the original workflow and one or more alternatives should be done manually. 
 
The process model made with the process designer is imported in the process simulator 
and this is shown in Figure A-24. 
 

 
Figure A-24: Importing the process model 
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The model created with the process designer is now available in the process simulator. 
This is shown in Figure A-25. 
 

 
Figure A-25: The process model is imported to the process simulator 
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Additional information should be added to create a simulation model. This is explained 
step by step and is illustrated in Figure A-26 – A-34. 
 
First the scenario properties should be defined. There are four types of scenario properties. 
The general properties like the scenario name and a description are added to the first 
property tab. This is illustrated in Figure A-26. 
 

 
Figure A-26: Defining general scenario properties 
 

 A-25



Resources are scheduled according to shifts. This provides the possibility to model part 
time resources. This is illustrated in Figure A-27. 
 

 
Figure A-27: Defining resource shifts. 
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In the Intake_Admin workflow team leaders are only available in the morning. In Figure 
A-28 the team leader class is assigned to the morning shift. 
 

  
Figure A-28: Assigning the team leader to the morning shift. 
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Each participant or work queue in the process is mapped to a job and this is shown in 
Figure A-29. 
 

 
Figure A-29: Mapping work queues to jobs. 
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Resource classes are defined and attached to a job and a shift. For each resource class 
also the number of available resources, the costs per hour and the job efficiency are 
defined. See Figure A-30 for an illustration of this. 
 

 
Figure A-30: Defining resources. 
 
The scenario properties seem rather straight forward, but they are not so simple to define. 
Only one of the screens can be shown at once, while information about other properties is 
necessary to link the properties to each other. For a correct fill it is also required to move 
back and forth between the properties, because not all information about a property can 
be included at once. There are many dependencies between the properties making it 
unclear in which order things should be added to the property forms.
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Besides the scenario properties the arrival pattern of cases should be defined. Multiple 
arrival patterns can be defined. For the scenario of the Intake_Admin workflow it is 
decided to make an arrival pattern per week. The simulation length is four weeks. In 
Figure A-31 the arrival pattern for the first week is shown. During the week 100 cases 
will arrive. The distribution over 5 days means that at the start of each day 20 cases will 
arrive. 
 

 
Figure A-31: Defining arrival patterns. 
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Production or historic data can also be used for the arrival pattern. The illustration in 
Figure A-32 shows an arrival pattern taken from a certain week for which the workflow 
has been executed. With the adjust factor the production data can be varied to simulate an 
increase or decrease of cases.  
 

  
Figure A-32: Using historic data for the arrival of cases. 
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For each step it should be indicated how long the execution of the step will take. The step 
duration is a constant which should be added manually. 
 

  
Figure A-33: Adding step durations. 
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The workflow Intake_Admin is completely sequential and the configuration of the 
simulation model is finished. When conditional routing is present in the simulation model 
routing parameters should also be indicated. This is shown in Figure A-34. 
 

 
Figure A-34: Adding routing parameters. 
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The simulation model is validated and the simulation is started. The simulation properties 
which are shown after the start of the simulation from the process simulator are shown in 
Figure A-35. 
 

  
Figure A-35: Starting the simulation.
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The simulation results are approached from the simulation console. An animation with a 
replay of the simulation is chosen in Figure A-36.  
 

 
Figure A-36: The simulation console. 
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With the simulation animator the flow of the cases can be followed during the simulation. 
Also statistics on the simulated workflow are displayed during this replay. This is shown 
in Figure A-37. 
 

 
Figure A-37: The animation of the replay of the simulation. 
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A summary of the simulation results is provided at the end of the simulation. 
 

 
Figure A-38: The simulation results for the Intake_Admin scenario. 
 
 
Simulation data can also be shown and evaluated with the process analyzer.  
However, presenting the correct data becomes problematic when multiple scenarios of 
the same simulation model have been simulated over the same simulation time. It is not 
possible to select the data of one of the scenarios in the process analyzer and data for all 
scenarios do not provide any insight. 
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