
Business Processes Modelling 
MPB (6 cfu, 295AA) 

Roberto Bruni 
http://www.di.unipi.it/~bruni 

05 - BP Lifecycle

￼1

http://www.di.unipi.it/~bruni


2

Object

Overview of the business process lifecycle 

Ch. 1, 2 of Business Process Management: Concepts, Languages, Architectures
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Focus on overall
operations of the company

Focus on individual
business processes

Levels of business processes

Operational  
Business Processes
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long-term company strategies  
to develop sustainable success in the market

Levels of business 
processes



Some business strategies
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Cost Leadership:  
compete for the largest number of customers through price 

Minimize costs to the customer  
Minimize costs to the company  
without decreasing profits 

Standardization:  
generic goods or services sold at the lowest prices

Focus Strategy:  
serve a limited group of customers better than competitors 
Specialization: 
concentrate on particular classes of customers, products, geographical area

Differentiation Strategy:  
set products apart from the competition 

Invest on innovation 
Invest on marketingLeading scientific research: 

highly skilled and creative product development team 

Invest on aggressive marketing
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define operational goals that  
contribute to the realization of the business strategy

Operational

long-term company strategies  
to develop sustainable success in the market

Levels of business 
processes
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Profitability (cost dimension): 
e.g., limit expenses to increase revenues

Efficiency (time dimension):   
e.g., improve delivery time

Customer Service (quality dimension):  
e.g., improve response time to customer complaints

Operational goals
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Informal & semiformal 
techniques: 

plain text + diagrams 
+ forms-based

high-level processes in textual form:  
input, output, expected results, dependencies

Operational

long-term company strategies  
to develop sustainable success in the market

define operational goals that  
contribute to the realization of the business strategy

Levels of business 
processes



Organizational process
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Top-level: Form-based description of organizational business process 
(black-box view, internal structure not shown)



10

realize

Business Strategy

Goals

Organizational
Business Processes

realize

Operational
Business Processes

realize

realize

determines

determine

determine

determineM
. W

es
ke

: B
us

in
es

s
 P

ro
ce

ss
 M

an
ag

em
en

t,
 

©
 S

pr
in

ge
r-

Ve
rla

g
 B

er
lin

 H
ei

de
lb

er
g

 2
00

7

Informal & semiformal 
techniques: 

plain text + diagrams 
+ forms-based

BPM level
activities and relationships are specified,  
but implementation aspects are disregarded

Operational

long-term company strategies  
to develop sustainable success in the market

define operational goals that  
contribute to the realization of the business strategy

high-level processes in textual form:  
input, output, expected results, dependencies

Levels of business 
processes



Intra-organization process 
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No interaction with business processes performed 
by other parties (single organization processes) 

e.g. Human Resource Management 

Primary focus:  
streamlining of internal processes,  

eliminating activities that do not provide values, 
allocating activities to persons who are competent 

and skilled enough 

Single view: orchestration!



Inter-organization process 
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Business-to-business process 
(multiple organizations) 

e.g. Supply Chain Management  

Primary focus:  
communication aspects, legal matters,  

interoperability of heterogeneous SW infrastructures 

Multiple views: collaborations and choreographies!
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Informal & semiformal 
techniques: 

plain text + diagrams 
+ forms-based

BPM level
activities and relationships are specified,  
but implementation aspects are disregarded

executable/technical/organizational environments 
(from written policies and procedures to enactment platforms)

Architecture 
& Sw level

Operational

long-term company strategies  
to develop sustainable success in the market

define operational goals that  
contribute to the realization of the business strategy

high-level processes in textual form:  
input, output, expected results, dependencies

Levels of business 
processes



Operational BP lifecycle
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Lifecycle

15

A lifecycle model is a conceptual description of the 
steps that are involved in building a product 

The steps in which the model is broken are called 
phases (logically consistent, easier to understand) 

The number of phases can vary from model to model 
(typically ranging from four to eigth)



BP lifecycle

16

Five phases, with  
logical dependencies,  

organized along  
a cyclic structure

Configuration

Configuration
System Selection
Implementation

Test and Deployment

Enactment

Enactment
Operation
Logging

Maintenance

Evaluation

Evaluation

Business Activity 
Monitoring

Process Mining

Design 
Analysis

Analysis
Validation
Simulation
Verification

&

Design
Business Process 

Identification 
and Modelling 

Administration
and

Stakeholders
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The logical 
dependencies between 

different phases 
 do not imply a strict 

temporal ordering  
of their execution

Evolutionary approaches  
involving concurrent 

activities in multiple phases  
are frequently used



BP lifecycle vs waterfall
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A sequential SW 
design process 
seen as flowing 

downwards through 
various phases.

BP lifecycle is more 
flexible and allows 

for evolutionary 
approaches 

http://en.wikipedia.org/wiki/Sequence
http://en.wikipedia.org/wiki/Design


BP lifecycle vs XP
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Extreme programming 
methodology: intended to 
improve productivity and 

responsiveness to changing 
requirements,  

advocates frequent releases, 
adding features when needed 

BP lifecycle is better organized 



BP lifecycle vs PDCA
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Very close to the PDCA scheme  
(you may have heard of): 

a management method for the control and 
continuous improvement of products

Fix objectives and how 
to achieve them

Execute plan

Measure results and 
compare them to 
expected goals

Detect issues and 
adjust goals



Business process 
lifecycle
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Design 

Analysis

Design :
Business Process 
Identification and 

Modeling

Analysis :
Validation
Simulation
Verification
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Design: Identification

21

Require surveys on: 
the business processes 

their organizational environment 
their technical environment 

Based on these surveys, business processes are: 
identified 
reviewed 
validated 

represented (by business process models)

Configuration

Enactment

Evaluation

Design & 
Analysis

Administration
and

Stakeholders



Design: Modeling
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Core technical sub-phase: 
from informal descriptions  

to a particular business process modelling notation 

Explicit business process models expressed in a 
graphical notation facilitate communication about 

these processes so that different stakeholders can: 
communicate efficiently 

refine them 
improve them

Configuration

Enactment

Evaluation

Design & 
Analysis

Administration
and

Stakeholders



Modelling:  
Who is the customer?

23

Each business process starts and ends with a customer  
who requests a product and who receives the product  

as a result of the business process 

a customer can be internal to the company,  
e.g. a department

Configuration

Enactment

Evaluation

Design & 
Analysis

Administration
and

Stakeholders



Modelling: 
Who is the owner?

24

Each business process is assigned a process owner,  
who is responsible for the process 

the owner is in charge of making sure  
that process instances are conducted correctly, 

that business goals are met, and 
that process performances are measured and improved

Configuration

Enactment

Evaluation

Design & 
Analysis

Administration
and

Stakeholders



Modelling: 
Which tasks?

25

Each business process comprises  
a set of  activities needed to realize the business goals 

tasks can be expressed at different levels of granularity 
(each unit of work is seen as an atomic action, possibly 

with a duration and a cost)

Configuration

Enactment

Evaluation

Design & 
Analysis

Administration
and

Stakeholders



Modelling: 
Which dependencies?

26

Execution constraints are used to order activities in a way 
that enterprise resources are used efficiently and at the 

same time the business goals are met 

process orchestration languages are used to express 
execution constraints about distribution over time

Configuration

Enactment

Evaluation

Design & 
Analysis

Administration
and

Stakeholders



Modelling: 
Which roles?
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Each task may need some specific abilities (roles) 
to be carried out 

process orchestration languages are used to express 
execution constraints about distribution over space

Configuration

Enactment

Evaluation

Design & 
Analysis

Administration
and

Stakeholders



Modelling guidelines

28

Gather information (in textual format): 
about the business process environment, including: 
project goals, project team and legislative regulations 

Classify data: 
prepare a domain ontology to fix a common understanding 
of terms and concepts in the application domain 

Validate findings: 
Represent the (textual) gathered information as  
business process model(s), as a communication basis  
with stakeholders to collect feedback and to improve the 
organizational and technical environments (new skills and 
platforms required) 

Refine artefacts: 
repeat the above as many times as needed

Configuration

Enactment

Evaluation

Design & 
Analysis

Administration
and

Stakeholders



Analysis: Validation

29

The initial design must be validated by checking 
that all valid process instances are reflected by 

the business process model 

Useful instrument: a workshop where the persons 
involved can discuss the business process model

Configuration

Enactment

Evaluation

Design & 
Analysis

Administration
and

Stakeholders

desired instances

undesired instances

proposed process



Analysis: Validation

30

The initial design must be validated by checking 
that all valid process instances are reflected by 

the business process model 

Useful instrument: a workshop where the persons 
involved can discuss the business process model

Configuration

Enactment

Evaluation

Design & 
Analysis

Administration
and

Stakeholders

desired instances

undesired instances

proposed process

desired process



Question time
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Desired instances:  
[get coffee] 
[get milk]

Configuration

Enactment

Evaluation

Design & 
Analysis

Administration
and

Stakeholders

Undesired instances: 
[get milk, get coffee]



Question time
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Desired instances:  
[get coffee] 
[get milk]

Undesired instances: 
[get milk, get coffee]



Question time

33

Configuration

Enactment

Evaluation

Design & 
Analysis

Administration
and

Stakeholders

Desired instances:  
[get coffee] 
[get milk]

Undesired instances: 
[get milk, get coffee]



Question time
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Question time
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Question time
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Desired instances:  
[get coffee] 
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Undesired instances: 
[get milk, get coffee]



Question time
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Desired instances:  
[get coffee] 

[get milk, get coffee]  
[get coffee, get milk]
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Undesired instances: 
[get milk]
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Analysis: Simulation

47

Simulation techniques can support validation: 
Stakeholders can walk through the process  

in a step-by-step manner 

Check whether processes expose all desired behaviour 

Estimate performance measures (e.g., time, cost,…) 

Discover undesired execution sequences to show 
deficits in the process model

Configuration

Enactment

Evaluation

Design & 
Analysis

Administration
and

Stakeholders

Error-prone activities, to be 
repeated several times, for which 

automatic tools are necessary
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48

Models must be analyzed and improved to make sure: 

(validity) it actually includes all desired instances 
it does not allow any undesired instance 

all tasks can be used in some instance 

it can always come to an end (e.g., deadlock free) 

no pending activities left after completion

Error-prone activities, to be 
repeated several times, for which 

automatic tools are necessary
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Desired instances:  
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Desired instances:  
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Desired instances:  
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Desired instances:  
get coffee 
get milk
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Undesired instances: 
get milk, get coffee

Deadlock!
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Undesired instances: 
get milk

Desired instances:  
get milk, get coffee  
get coffee, get milk
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Undesired instances: 
get milk

Desired instances:  
get milk, get coffee  
get coffee, get milk

can terminate 
before 

completion of 
all activities!



Business process 
lifecycle
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Configuration

Configuration :
System Selection
Implementation

Test and Deployment
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Platform selection

56

Select the platform on which the business process 
will be enacted and possibly 
enhance the process model with additional 
information to make it executable 

It can be a technological platform (e.g., SOA) 
but also a non-technical one 
(e.g., written business policies, manual procedures)

Configuration

Enactment

Evaluation

Design & 
Analysis

Administration
and

Stakeholders



Software Architecture

57

Definition: A software architecture defines a 
structure that organizes the software elements and 
the resources of a software system.

 Guiding principles: 
Modularity and information hiding 

(encapsulation, interfaces, reuse, maintainability, 
response to change)

Configuration

Enactment
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Design & 
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Administration
and
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Early (architectures)
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Programming 
interfaces

Physical data 
independence

Advanced  
user interfaces

Monolithic applications 
developed from 

scratch 

Porting required 
redevelopment 

Data dependency and  
consistency issues

Application code 
and (textual) 

user interfaces 
still entangled  

Data 
management 
 as a primary 

concern

Human interaction  
made easier

Configuration

Enactment

Evaluation

Design & 
Analysis

Administration
and

Stakeholders



Enterprise application
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Lack of Integration! 

Data redundancy! 

Data dependencies! 

Domino effect! 
(e.g. change customer format)

OS + DBMS + GUI + Networking capabilities = 
more and more elaborate information systems engineered

Typically hosting 
enterprise applications 
(customers, personnel, 
products, resources) 

From individual to 
multiple information 

systems 
(needs integration)
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Design & 
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and

Stakeholders



Enterprise Resource 
Planning (ERP) Systems 

60

Basic idea 
to deal with the increasing complexity of changes, 
integrated database that spans most applications, 
separated modules provide desired functionalities, 

accessed by client applications

Integrated and consistent 
(centralized) database 

Two-tier client-service 

remote data access

human 
resources

financials manufacturing
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Design & 
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Administration
and

Stakeholders



Siloed applications

61

Customer Relationship 
Management System

Supply Chain 
Management System

Lack of Integration! 

Data redundancy! 

Data dependencies! 

(on a larger scale and complexity than before)

Connected on local network, but not  logically integrated

Data Integration would provide valuable support

New types of sw entered the market around 2000: 
Customer Relationship Management (CRM) systems 

Supply Chain Management (SCM) systems 
 to support the planning, operation, and control of supply chains, including inventory 
management, warehouse management, management of suppliers and distributors 

Problem: different vendors, separately developed
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Enactment

Evaluation

Design & 
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Administration
and

Stakeholders



Enterprise Application 
Integration

62

Definition: Enterprise Application Integration (EAI) 
is defined as the use of software and computer 
systems architectural principles to integrate a set of 
enterprise computer applications.

Configuration

Enactment

Evaluation

Design & 
Analysis

Administration
and

Stakeholders

http://en.wikipedia.org/wiki/Software


Point-to-point 
integration

63

Middleware technology 
(dedicated system integrators)

N�1X

i=1

i =
N(N � 1)

2

N x N hard-wiring problem! 

Too many interfaces to develop! 

Does not respond well to changes! 
(Reprogramming an interface requires  

considerable resources, typically) 

Configuration

Enactment

Evaluation

Design & 
Analysis

Administration
and

Stakeholders



EAI implementation 
pitfalls

64

70% of all EAI projects fail!  
Most of these failures are not due to technical 

difficulties, but due to management issues:

Constant change 

Shortage of EAI experts 

Competing standards 

Loss of detail: Information 
unimportant at an earlier stage 
may become crucial later  

Data protectionism

Configuration

Enactment

Evaluation

Design & 
Analysis

Administration
and

Stakeholders

http://en.wikipedia.org/wiki/Middleware_analyst


Hub-and-Spoke

65

The Hub-and-Spoke paradigm is based on a central hub  
and a number of spokes attached to it 

The Application Integration middleware represents the hub,  
and the applications to be integrated represents the spokes 

Interactions between any two applications pass through the hub

Configuration

Enactment

Evaluation

Design & 
Analysis

Administration
and

Stakeholders



Hub-and-spoke 
integration

66

From N x N to N integrators 

Message brokers 

Publish/subscribe mechanism

Configuration
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and
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Enterprise service 
computing

67

Main ideas: 

Business functionalities exposed as services 
(loosely-coupled computing tasks) 

Services are equipped with usage information 
(service descriptions published in public registries) 

Customers can find services and use them 
(dynamic discovery and invocation over the network)

Configuration

Enactment

Evaluation

Design & 
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Administration
and

Stakeholders



Service-Oriented 
Architectures (SOA)

68

SOA provides an 
environment for 
describing and 
finding software 
services, and for 

binding to services.

Configuration
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Evaluation

Design & 
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Administration
and

Stakeholders



Advantages of SOA

69

Reuse of functionality at coarse level of granularity 

New applications can be built with less effort 

Existing applications can respond to changing requirements 

Reduced maintenance and development costs 

Corporations are perceived by the services they expose: 
enterprise services (provided by the internal back-end), 

third party services (integrated for better end-user 
experiences)

Configuration

Enactment

Evaluation

Design & 
Analysis

Administration
and

Stakeholders



Gartner’s hype cycle

70

A hype cycle is a (branded) graphic representation of the 
maturity, adoption and social application of specific technologies

Breakthrough 
Product launch 
Press interest

Over-enthusiasm 
Unrealistic expectations

Fail to meet expectations 
Quickly become unfashionable

Technology benefits emerge

Technology benefits are widely accepted

Configuration

Enactment

Evaluation

Design & 
Analysis

Administration
and

Stakeholders



Configuration phase

71

From (verified) business process models to 
implementation as 

a set of policies, guidelines and procedures 
(to be followed by employees) 

a dedicated software system 
(over a chosen implementation platform:  

a business process management system)

Configuration

Enactment

Evaluation

Design & 
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Administration
and

Stakeholders



Business process 
management system

72

Definition: business process management 
system is a generic software system that is driven 
by explicit process representations to coordinate 
the enactment of business processes. 

- Weske

Business process models are the main artefact for 
implementing business processes 

This implementation can be done by organizational 
rules and policies, but it can also be done by 

business process management (software) system

Configuration

Enactment

Evaluation

Design & 
Analysis

Administration
and

Stakeholders



Enhanced models

73

Software systems usually require additional 
technical information 

The model must be decorated with such data, to be 
exploited for configuring the system 

Examples: interactions of the employees with the 
system, integration of existing systems, wrapping 

of legacy software

Configuration

Enactment

Evaluation

Design & 
Analysis

Administration
and

Stakeholders



Workflow management 
coalition (WfMC)

74

Founded in the ‘90s by vendors, users, academia: 
fix standard for Wf representation and execution  

http://www.wfmc.org  

Configuration
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Design & 
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Administration
and

Stakeholders

http://www.wfmc.org


Workflow

75

Definition: a workflow is the automation of a 
business process, in whole or in part,  

during which documents, information, or tasks are 
passed from one participant to another for action,  

according to a set of procedural rules
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Workflow management 
system

76

Definition: a workflow management system  
is a software system  
that defines, creates, and manages Wfs execution,  

running on one or more workflow engines,  
able to interpret the workflow definition,  
able to interact with workflow participants, and 
able to invoke the use of IT tools and applications

Configuration
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Evaluation

Design & 
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Administration
and

Stakeholders



Workflow component

77

Definition: a single-application workflow 
consists of activities and their causal and temporal 
ordering that are realized by one common 
application system.
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Multiple-application 
workflow system
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Definition: a multiple-application workflow 
contains activities that are realized by multiple 
application systems, providing an integration of 
these systems.
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System workflow
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Definition: a system workflow consists of 
activities that are implemented by software 
systems without any user involvement.
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Human interaction 
workflow
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Definition: Workflows in which humans are actively 
involved and interact with information systems are 
called human interaction workflows.
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Human collaboration
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When tasks performed by humans are present, it is not 
sufficient to equip workers with adequate software: 

their collaboration must be supported: 
shared data repositories and work handover can speed-up 

office procedure considerably 

Goal: support automation by driving the human activities 
according to the process model 

Benefits: reduce idle periods 
avoid redundant work 

improve human/machine work integration
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Some limitations
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Problems with knowledge workers:

User acceptance 
issues

Machine burdening  
of workers

Little room for creativity 
and flexibility

(Modern Times, 1936)

(Metropolis, 1927)

(Metropolis, 1927)
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Workflows fit well with 
hub-and-spokes EAI
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Testing
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When the system is configured,  
it must be tested before deployment  

Usual testing techniques from SW engineering 
Integration tests 

Performance tests 

Other possible activities:  
training of personnel,  

migration of application data 
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Enactment
Enactment :

Operation
Logging

Maintenance
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Enactment phase
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When the system is deployed,  
business process instances can be enacted 

Typically, each process instance is initiated after 
an event occurs 

(e.g., the receipt of an order) 

The system must control and monitor the 
execution of all instances according to the model 

to guarantee a correct process orchestration 
(e.g., respecting dependencies)
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Enactment
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Activities can be performed by employees 
manually or by the help of information systems

Other activities can be enacted  
automatically by information systems

Some activities can trigger 
or inhibit other activities
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Logging

90

At each moment in time, the current status of any 
instance must be known (and logged) by the 

system as accurately as possible 

Both for process instances and activity instances 

Helpful visualization techniques can be provided 
by business process management systems  

(e.g., coloured activities) 

Such information is highly valuable for customers 
(e.g., tracking of orders)
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Event Log Example
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1.4 Analyzing an Example Log 13

Table 1.1 A fragment of some event log: each line corresponds to an event

Case id Event id Properties

Timestamp Activity Resource Cost . . .

1 35654423 30-12-2010:11.02 Register request Pete 50 . . .

35654424 31-12-2010:10.06 Examine thoroughly Sue 400 . . .

35654425 05-01-2011:15.12 Check ticket Mike 100 . . .

35654426 06-01-2011:11.18 Decide Sara 200 . . .

35654427 07-01-2011:14.24 Reject request Pete 200 . . .

2 35654483 30-12-2010:11.32 Register request Mike 50 . . .

35654485 30-12-2010:12.12 Check ticket Mike 100 . . .

35654487 30-12-2010:14.16 Examine casually Pete 400 . . .

35654488 05-01-2011:11.22 Decide Sara 200 . . .

35654489 08-01-2011:12.05 Pay compensation Ellen 200 . . .

3 35654521 30-12-2010:14.32 Register request Pete 50 . . .

35654522 30-12-2010:15.06 Examine casually Mike 400 . . .

35654524 30-12-2010:16.34 Check ticket Ellen 100 . . .

35654525 06-01-2011:09.18 Decide Sara 200 . . .

35654526 06-01-2011:12.18 Reinitiate request Sara 200 . . .

35654527 06-01-2011:13.06 Examine thoroughly Sean 400 . . .

35654530 08-01-2011:11.43 Check ticket Pete 100 . . .

35654531 09-01-2011:09.55 Decide Sara 200 . . .

35654533 15-01-2011:10.45 Pay compensation Ellen 200 . . .

4 35654641 06-01-2011:15.02 Register request Pete 50 . . .

35654643 07-01-2011:12.06 Check ticket Mike 100 . . .

35654644 08-01-2011:14.43 Examine thoroughly Sean 400 . . .

35654645 09-01-2011:12.02 Decide Sara 200 . . .

35654647 12-01-2011:15.44 Reject request Ellen 200 . . .

5 35654711 06-01-2011:09.02 Register request Ellen 50 . . .

35654712 07-01-2011:10.16 Examine casually Mike 400 . . .

35654714 08-01-2011:11.22 Check ticket Pete 100 . . .

35654715 10-01-2011:13.28 Decide Sara 200 . . .

35654716 11-01-2011:16.18 Reinitiate request Sara 200 . . .

35654718 14-01-2011:14.33 Check ticket Ellen 100 . . .

35654719 16-01-2011:15.50 Examine casually Mike 400 . . .

35654720 19-01-2011:11.18 Decide Sara 200 . . .

35654721 20-01-2011:12.48 Reinitiate request Sara 200 . . .

35654722 21-01-2011:09.06 Examine casually Sue 400 . . .

35654724 21-01-2011:11.34 Check ticket Pete 100 . . .

35654725 23-01-2011:13.12 Decide Sara 200 . . .

35654726 24-01-2011:14.56 Reject request Mike 200 . . .
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Evaluation

Evaluation :
Process Mining

Business Activity Monitoring
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Evaluation phase
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Execution logs are of fundamental importance 

The information collected during instances 
enactment can be used to evaluate and improve 

business process models 

Business activity monitoring and  
process mining techniques aim at identifying the 

quality of the model and the adequacy of the 
environment
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Monitoring
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Log files typically include information such as the 
start / end timestamps of activity instances 

 Activity monitoring serve to identify that certain 
activities take too long or need more resources 

The same information can be also exploited in the 
simulation sub-phase of the design and analysis phase
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Mining
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Process mining is an active field of research 

Thanks to mining techniques, execution logs can be 
used for the automatic generation of business process 
models in the design and analysis phase (discovery) 

They can also be used to assess and compare different 
models to see which fits best the enacted instances 

(conformance, enhancement)
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Process Mining 
activities1.3 Process Mining 9

Fig. 1.4 Positioning of the three main types of process mining: discovery, conformance, and en-
hancement

However, most information systems store such information in unstructured form,
e.g., event data is scattered over many tables or needs to be tapped off from sub-
systems exchanging messages. In such cases, event data exist but some efforts are
needed to extract them. Data extraction is an integral part of any process mining
effort.

Let us assume that it is possible to sequentially record events such that each
event refers to an activity (i.e., a well-defined step in the process) and is related to
a particular case (i.e., a process instance). Consider, for example, the handling of
requests for compensation modeled in Fig. 1.1. The cases are individual requests
and per case a trace of events can be recorded. An example of a possible trace
is ⟨register request, examine casually, check ticket, decide, reinitiate request, check
ticket, examine thoroughly, decide, pay compensation⟩. Here activity names are used
to identify events. However, there are two decide events that occurred at different
times (the fourth and eighth event of the trace), produced different results, and may
have been conducted by different people. Obviously, it is important to distinguish
these two decisions. Therefore, most event logs store additional information about
events. In fact, whenever possible, process mining techniques use extra information
such as the resource (i.e., person or device) executing or initiating the activity, the
timestamp of the event, or data elements recorded with the event (e.g., the size of an
order).

Event logs can be used to conduct three types of process mining as shown in
Fig. 1.4.

1.5 Play-in, Play-out, and Replay 19

Fig. 1.8 Three ways of relating event logs (or other sources of information containing example
behavior) and process models: Play-in, Play-out, and Replay

than 56 cigarettes tend to die young”) and association rules (“people that buy di-
apers also buy beer”). Unfortunately, it is not possible to use conventional data
mining techniques to Play-in process models. Only recently, process mining tech-
niques have become readily available to discover process models based on event
logs.

Replay uses an event log and a process model as input. The event log is “re-
played” on top of the process model. As shown earlier it is possible to replay trace
⟨a, b, d, e,h⟩ on the Petri net in Fig. 1.5; simply “play the token game” by forc-
ing the transitions to fire (if possible) in the order indicated. An event log may be
replayed for different purposes:

• Conformance checking. Discrepancies between the log and the model can be
detected and quantified by replaying the log. For instance, replaying trace
⟨a, b, e,h⟩ on the Petri net in Fig. 1.5 will show that d should have happened
but did not.

1.5 Play-in, Play-out, and Replay 19

Fig. 1.8 Three ways of relating event logs (or other sources of information containing example
behavior) and process models: Play-in, Play-out, and Replay

than 56 cigarettes tend to die young”) and association rules (“people that buy di-
apers also buy beer”). Unfortunately, it is not possible to use conventional data
mining techniques to Play-in process models. Only recently, process mining tech-
niques have become readily available to discover process models based on event
logs.

Replay uses an event log and a process model as input. The event log is “re-
played” on top of the process model. As shown earlier it is possible to replay trace
⟨a, b, d, e,h⟩ on the Petri net in Fig. 1.5; simply “play the token game” by forc-
ing the transitions to fire (if possible) in the order indicated. An event log may be
replayed for different purposes:

• Conformance checking. Discrepancies between the log and the model can be
detected and quantified by replaying the log. For instance, replaying trace
⟨a, b, e,h⟩ on the Petri net in Fig. 1.5 will show that d should have happened
but did not.
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Administration phase
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Business process management involves 
numerous artefacts 

at different levels of abstraction 

Such artefacts need to be organized and managed 
(storage, retrieval, disposal) 

A well-structured repository is needed, with 
powerful query mechanisms
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Context
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Matrix organizational structure
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Stakeholders
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Several types of stakeholders co-exist in the 
process domain 

They have different kind of educational 
background, knowledge, expertise, experience 

Roughly, they can be classified into a few roles
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Chief process officer
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Top level management 
(CPO reports directly to CEO / board of directors) 

Responsible for defining rules, policies and 
guidelines and for standardizing and harmonizing 

business processes in the enterprise 
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Business engineer
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Business domain expert 
responsible for defining strategic goals of the 

company and organizational business processes 

Often equipped with non-technical educational 
background (mostly economics) 

simple-to-use process modeling notation 
are the perfect communication mean
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Process designer
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Responsible for modeling business processes 
by communicating with business domain experts 

and other stakeholders 

Must be equipped with good analytical capabilities 
and excellent communication skills
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Process participants
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Conduct the actual operational work  
during the enactment of processes 

They are knowledgeable about the activities 
conducted, fundamental information for the 

modeling phase 

Their information must be assembled by the 
designer to compose an overall picture in the 

process model 
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Knowledge worker
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Process participants who use 
software systems to perform 

activities in a business process,  
often autonomously

Configuration

Enactment

Evaluation

Design & 
Analysis

Administration
and

Stakeholders



Process responsible
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An individual who is held responsible for the 
correct and efficient execution of all instances 

of a business process model 

Responsible for detecting inefficiencies and 
improving the process model 

Close collaboration with process participants 
and the process designer is needed
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System architect
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Responsible for developing and configuring 
business process management systems on the 

information system infrastructure at hand
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Developers
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Information technology professionals 

Responsible for creating the software artifacts 
required to implement business processes 

Implementation of interfaces is a relevant part of 
the work done by developers
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Stakeholders Chief Process Officer: policies and guidelines

Business Engineer: organizational business processes

Process Designer: business processes modeling

Process Participants / Knowledge Workers: 
operational work 

Process Responsible: monitoring and improvement

System Architect / Developers:  
 IT infrastructure and SW artefacts configuration
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Requirements gone bad


