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Object
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Overview of the conceptual models 
and abstraction mechanisms  
in business process modeling 

Ch.3.1--3.3 of Business Process Management: Concepts, Languages, Architectures



Model
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A model is a simplified representation of reality



Conceptual model of 
business processes
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association

is a

entities

attributes



Conceptual model of 
business processes
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UML-like syntax

Performed by  
knowledge 

workers using 
information systems 
(e.g. enter some data)

Executed by 
information systems: 
no humans involved 

(e.g. credit check)

Supported by 
workflow 

technology

not sub-class relation 
(a business process can be enacted by workflows)

Not supported by  
information systems 

(e.g. meet the customer)

a BP consists of activities 
realizing the business goal

different kinds of activites 
can be involved

support activities of any kindonly support  
system activities



Abstraction
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To derive general rules and concepts from specific 
examples of some phenomenon, by selecting only the 

aspects which are relevant for a particular purpose 

A mean to cope with complexity



Abstractions
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Horizontal: separation at different modeling levels 

Vertical: separation at different subdomains 

Aggregation: separation at different granularity levels



Horizontal abstraction 
(modeling levels)
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Concrete entities

Classes of  
similar instances

Concepts that discipline  
model definition

Graphical symbols 
(different notations for 
the same metamodel  

are possible)

Abstract entities to 
define concepts

(better be read bottom-up)
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An example: 
MOF metamodel (OMG)



Process models and 
process instances
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A process metamodel 
(level M2)

90 3 Business Process Modelling Foundation

Fig. 3.13. Model for process models: process metamodel, MOF level M2

Each node is associated with at least one edge. The different types of nodes
are represented by the generalization relation. Activity models reflect the work
units to be performed, event models represent the occurrence of states relevant
for the business process, and gateway models represent execution constraints
of activities, such as split and join nodes.

While the association between nodes and edges are defined at the node
level, the cardinality of the association between special types of nodes (activity
models, event models, and gateway models) differs. Each activity model has
exactly one incoming and one outgoing edge.

Each process starts with exactly one event, the initial event, and ends
with exactly one event, the final event. Therefore, certain events can have
no incoming edges (initial event) or no outgoing edges (final event). Gateway
models represent control flow. Therefore, they can act as either split nodes
or join nodes, but not both. Hence, each gateway model can have multiple
outgoing edges (split gateway node) or multiple incoming edges (join gateway
node).

Figure 3.14 shows a process model based on the process metamodel in-
troduced. The notation used to express this process model is taken from the
Business Process Model and Notation:

• Event model nodes are represented by circles; the final event model is
represented by a bold circle.

• Activity models are represented by rectangles with rounded edges.
• Gateway models are represented by diamonds.
• Edges are represented by directed edges between nodes.

units of work
relevant  
states 

(e.g., start, end)

split/join  
control flow

relationships 
and dependencies 

between nodes

composition 
(each part belongs to a unique whole)



Process models and 
process instances
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Process Model

Node Edge

Event Model

Activity Model

Gateway Model

Process Instance

Node Instance

1

*

1*

1*

2 1..*

1

1..*

1

2..*

Event

Activity Instance

Gateway Instance

1*

1*

1*

Fig 3.17. Model for process models and process instances
M

. W
es

ke
: B

us
in

es
s 

P
ro

ce
ss

 M
an

ag
em

en
t, 

©
 S

pr
in

ge
r-

V
er

la
g 

B
er

lin
 H

ei
de

lb
er

g 
20

07

M0 M1



Aggregation abstraction
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Multiple elements of a lower level of granularity can 
be grouped and represented by a single artifact at the 

higher level of granularity 

Different from horizontal abstraction: 
 all activities lie at the same level of abstraction



A sample aggregation

14



Vertical abstraction 
(domain separation)
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BPM includes multiple modelling domains, 
integrated by Process Modelling



Function models
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Units of work enacted by processes 
(at different levels of granularity) 

Informal description, textual documents 
(coarse-grain business level) 

Formal description, function specifications 
(fine-grain software layer)



Activity models and 
activity instances
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Information models
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Data representation is crucial: 
all decisions made during a business process 

depends on data values 

Data dependencies between activities  
are also important 

(ensure data-availability, reduce waiting time)



Data models
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M2: Metamodel
(data meta model,

e.g., Entity Relationship Model)

M1: Model
(data model)

M0: Instance
(data values)

describes

describes

Notation
(data model notation, 

e.g., ER Notation, 
UML Class Diagrams)

ex
pre

ss
es

Instance-of

Instance-of

Fig 3.23. MOF levels of modelling data
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Organizational models
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Organizational structure must be represented 

Activities must be associated  
to specific roles or departments



Organizational models
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M2: Metamodel
(organization meta model)

M1: Model
(organization model)

M0: Instance
(persons, e.g., 

knowledge workers, managers)

describes

describes

Notation
(organization model 

notation, e.g., 
Organization Chart)

ex
pre

ss
es

Instance-of

Instance-of

Fig 3.25. MOF levels of organization aspect
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An organizational 
metamodel
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Person Positionoccupies

Role

participates in

can delegate 
work to

Organizational Unit
is member 

of

Organizational Team

reports to

Fig 3.26. Organization metamodel M
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IT landscape
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Many activities in a business process are 
supported by information systems 

Information systems and programming interfaces 
needs to be represented because they provide 

functionalities



IDL
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M2: Metamodel
(Interface Definition Languages)

M1: Model
(Interface Definitions)

M0: Instance
(Executing Software providing

Defined Functionality)

describes

describes

Notation
(IDL specifications)

exp
res

se
s

Instance-of

Instance-of

Fig 3.29. MOF levels of operational perspective
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Service enabling
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Activity

Software Layer

*

*

AnalyzeOrder

Ord23x24

Hardware 
Node 1

Hardware 
Node 2

Technical Infrastructure Layer

*

*

_ERP0092

Node 3 Node 4

Order_324

Analyze Order Service

Service

*

*

Fig 3.30. Service-enabling closes gap between technical infrastructure and business processes
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An activity can be realized 
by multiple services 

(and vice versa)



Process models
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Define the glue between the subdomains 

Relate functions and execution constraints 

Relate data values with process instances 
(e.g. the process of a credit approval may depend 

on the requested amount)



A process model with 
role information
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Enter 
credit 

request

Analyze 
client

Finalize 
Decision

Propose 
Decision

Clerk Manager

Fig 3.34. Simple business process model with role information M
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A process instance with 
workers information
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Enter c.r. 
(r017, Miller , 

10000)
Analyze client 
(r017, Miller)

Finalize 
Decision 

(r017, Miller )

Propose 
Decision (r017, 

Miller )

Charles JanePeter Anne

Clerk Manager

Fig 3.35. Simple business process instance with knowledge workers 
associated with activities
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From business functions 
to business processes 

(and their implementation)
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Step 1: Functional 
decomposition

30



Business functions and 
activities
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Functions at finest granularity level 
are called activities 

(rounded boxes)



Step 2: Structuring 
business processes
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Textual process descriptions are ok 
for coarse-grained functions 

Operational business processes are ok 
for fine-grained functions 

Check OrderFix execution 
constraints



Start event / End event
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Step 3: Related 
business processes
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Value chain with related,  
high level functions

Link event

Link event

One end event of one process 
can trigger 

the start event of another process



Step 4: Activity 
implementation
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Activities are functions of the finest granularity 

They are the building blocks of operational business processes 
(but sometimes activity implementation can be provided by knowledge worker)



From value system 
… 

… 
to implementation
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