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Object
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We overview BPMN and their analysis 
based on Petri nets
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38                 Business Process Modeling Notation, v2.0

Figure 7.8 - An example of a stand-alone Process (Orchestration) diagram
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Business Process 
Management Initiative
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The Business Process Management Initiative 

is an independent organization devoted to 

the development of open specifications 

for the management of e-Business processes 
that span multiple applications, corporate departments, and 
business partners, behind the firewall and over the Internet
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The membership of the BPMI Notation Working Group 
represents a large segment of the BP modelling community

Business Process Management Initiative
More information: http://www.bpmi.org/

Copyright © 2000-2001, BPMI.org

Business Process Management Initiative
More information: http://www.bpmi.org/

Copyright © 2000-2001, BPMI.org
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BMI-DTF
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June 2005

The Business Process Management Initiative (BPMI.org) 
and the Object Management Group™ (OMG™) 

decided to merge their 
Business Process Management (BPM) activities 

to provide thought leadership and industry standards for this 
vital and growing industry. 

The combined group has named itself the 
Business Modeling & Integration Domain Task Force 

(BMI -DTF)
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Standardisation
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The development of BMPN is an important step in

reducing the fragmentation that exists
with myriad of process modelling tools and notation

exploiting expertise and experience with many divergent 
proposals to consolidate the best ideas

supporting the wide-spread adoption of inter-operable 
business process management systems

reducing the confusion among business and IT end-users
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Disclaim
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Formal rigour and conciseness:
not primary concerns for BPMN specifications

(shorthands and alternative constructs are often available)

The large number of object types 
and their continuous evolution 

makes it hard to define mappings
and to prove their consistency under all contexts

Inconsistencies and ambiguities in 
BPMN standard are present but hard to detect
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Business process diagram
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BPMN defines a standard for
Business Process Diagrams (BPD)

based on flowcharting technique
tailored to graphical models of business process operations

Four basic categories of elements:
Artefacts

Swimlanes
Flow objects

Connecting objects
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BPMN:
(some) key features
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Key features of BPMN include:
sub-processes

exceptions
message flows 

and also:
transactions

compensations
choreographies

...
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Versioning
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BPMN 1.0 approved 2006
BPMN 1.1 approved 2007
BPMN 1.2 approved 2009

BPMN 2.0 Beta 1 proposed 2009
BPMN 2.0 Beta 2 proposed 2010
BPMN 2.0 Final delivered 2011
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BPMN 1.0 (2004/06)
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Main goal:

provide a notation that is readily understandable by all 
business users

from the business analysts who create initial drafts 
of the processes

to the technical developers responsible for implementing 
the technology that will perform those processes

to the business people who will manage those processes

giovedì 5 dicembre 13



BPMN 2.0 (2009/11)
FAQ
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What is BPMN?

BPMN is a graphical notation that depicts the steps (end to 
end flow) in a business process. 

The notation has been specifically designed to coordinate 
the sequence of processes and the messages that flow 
between different process participants in a related set of 
activities.
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BPMN 2.0 (2009/11)
FAQ
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Why is BPMN important?

The world of business processes has changed dramatically over the past 
few years. Processes can be coordinated from behind, within and over 
organizations natural boundaries. A business process now spans multiple 
participants and coordination can be complex. 
Until BPMN, there has not been a standard modelling 
technique developed that addresses these issues. 
BPMN has been developed to provide users with a royalty 
free notation. 
This will benefit users in a similar manner in which UML standardised the 
world of software engineering. There will be training courses, books and 
a body of knowledge that users can access in order to better implement a 
business process.
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BPMN 2.0 (2009/11)
FAQ
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Who is BPMN targeted at?

BPMN is targeted at a high level for business users and 
at a lower level for process implementers. 
The business users should be able to easily read and understand a 
BPMN business process diagram. 
The process implementer should be able to adorn a business process 
diagram with further detail in order to represent the process in a 
physical implementation.

BPMN is targeted at users, vendors and service providers 
that need to communicate business processes in a 
standard manner.
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BPMN 2.0 (2009/11)
FAQ
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What does this mean for UML users?

The unified modelling language (UML) takes an object-
oriented approach to the modeling of applications, while 
BPMN takes a process-oriented approach to modelling 
of systems.

The BPMN and the UML are compatible with each other. Where 
BPMN has a focus on business processes, the UML has a focus on 
software design and therefore the two are not competing notations but 
are different views on systems.
Further white papers will follow on the mapping between these 
techniques.
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BPMN 2.0 (2009/11)
FAQ
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Will there be a major rewrite?

Not for 2 or 3 years…
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BPMN 2.0 vs 1.0
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Updated (new markers):
Tasks/SubProcesses

 Events
Gateways
Artefacts

Added:
Choreographies
Full metamodel

XML Serialization
Diagram Interchange

BPMN Execution Semantics (verbal)
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Weaknesses of BPMN

19

ambiguity and confusion in sharing BPMN models

lack of support for routine work

lack of support for knowledge work

how to convert BPMN models to executable environments?
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Gateways Data

Attaching a data object with an Undirected 
Association to a sequence flow indicates hand‐over 

of information between the activities involved.

A Directed Association indicates information flow. 

A data object can be read at the start of an 

activity or written upon completion.

A Bidirected Association indicates that the data 

object is modified, i.e. read and written during the 

execution of an actvity.

A Data Object represents information flowing 

through the process, such as business documents, 

e‐mails or letters. 

Events Transactions

Swimlanes

activity

Start Event: Catching an event 

starts a new process instance.

Intermediate Event (catching): 
The process can only continue 

once an event has been caught.

Attached Intermediate Event: The 

activity is aborted once an event is 

caught.

Intermediate Event (throwing): 
An event is thrown and the process 

continues.

End Event: An event is thrown 

when the end of the process is 

reached.

Start EndIntermediate

Plain

Message

Timer

Error

Cancel

Compen‐

sation

Conditional

Link

Signal

Multiple

Terminate

Catching Throwing

Untyped events, typically 

showing where the process 

starts or ends.

Receiving and sending 

messages.

Cyclic timer events, points in 

time, time spans or timeouts.

Catching or throwing named 

errors.

Reacting to cancelled 

transactions or triggering 

cancellation.

Compensation handling or 

triggering compensation.

Reacting to changed business 

conditions or integrating 

business rules.

Signalling across different 

processes. One signal thrown 

can be caught multiple times.

Catching or throwing one out of 

a set of events.

Off‐page connectors. Two 

corresponding link events equal 

a sequence flow.

Triggering the immediate 

termination of a process.

Data‐based Exclusive Gateway
When splitting, it routes the sequence flow to exactly one of the outgoing 

branches based on conditions. When merging, it awaits one incoming branch 

to complete before triggering the outgoing flow.

Inclusive Gateway
When splitting, one or more branches are activated based on branching 

conditions. When merging, it awaits all active incoming branches to 

complete.

Complex Gateway
It triggers one or more branches based on complex conditions or verbal 

descriptions. Use it sparingly as the semantics might not be clear.

Parallel Gateway
When used to split the sequence flow, all outgoing branches are activated 

simultaneously. When merging parallel branches it waits for all incoming 

branches to complete before triggering the outgoing flow.

Activities

BPMN ‐ Business Process Modeling Notation

Transaction

Activity

Compensate 

Activity

Transaction

A Transaction is a set of activities that logically 

belong together; it might follow a specified 

transaction protocol.

Attached Intermediate Cancel Events indicate 

reactions to the cancellation of a transaction. 

Activities inside the transaction are compensated 

upon cancellation.

Completed activities can be compensated. An 

activity and the corresponding Compensate Activity 

are related using an attached Intermediate 
Compensation Event.

Web: bpt.hpi.uni‐potsdam.de

Oryx: oryx‐project.org

Blog: bpmn.info

BPMN Version 1.2

Business Process Technology

Prof. Dr. Mathias Weske

Authors

Gero Decker

Alexander Grosskopf

Sven Wagner‐Boysen

read

doc

write

doc

modify

doc

modify

doc
[state2]

doc
[state1]

Pool

Pool

Message Flow symbolizes 

information flow across 

organizational boundaries.

Message flow can be attached to 

pools, activities, or message events.

The order of message exchanges 

can be specified by combining 

message flow and sequence flow.

P
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l

P
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l

L
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e

Task

L
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e

Task

P
o
o
l

Pools and Lanes represent 

responsibilities for activities in a 

process. A pool or a lane can be an 

organization, a role, or a system.

Lanes sub‐divide pools or other 

lanes hierarchically.

Pool
Collapsed Pools hide all internals 

of the contained processes.

Task

Task

~

Collapsed 

Subprocess

Intermediate 

Message Event

Task

Task

Task

Task

Loop 

Activity

Multiple 

Instances

Collapsed Pool

L
a
n
e

L
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n
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x
p
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d
e
d
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L
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L
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Data 

Object 

[state1]

Data 

Object 

[state2]

Conditional

Start Event

Parallel 

Gateway

Parallel 

Gateway

Grouping

End Event

Terminate 

End Event

Data‐based 

Exclusive  

Gateway

Embedded 

Subprocess

Ad‐hoc Subprocess

Text Annotation

Data 

Object

Intermediate 

Timer Event

Sequence 

Flow

Intermediate 

Error Event

Exception 

Flow

Event‐based 

Exclusive  

Gateway Intermediate 

Message Event

Intermediate 

Timer Event

Catching Throwing

Event‐based Exclusive Gateway
Is always followed by catching events or receive tasks. Sequence flow is 

routed to the subsequent event/task which happens first.

Condition

Default 

Flow

Multiple 

Instances

Loop

Multiple Instances of the 

same activity are started in 

parallel or sequentially, e.g. 

for each line item in an 

order.

Loop Activity is iterated if a 

loop condition is true. The 

condition is either tested 

before or after the activity 

execution.

Ad‐hoc Subprocesses 
contain tasks only. Each task 

can be executed arbitrarily 

often until a completion 

condition is fulfilled.

Collapsed 

Subprocess

Task
A Task is a unit of 

work, the job to be 

performed.

A Subprocess is a 

decomposable activity. 

It can be collapsed to 

hide the details.

An Expanded Subprocess contains a 

valid BPMN diagram.

Expanded SubprocessAd‐hoc Subprocess

~

Sequence Flow defines the 

execution order of activities.

Conditional Flow has a 

condition assigned that 

defines whether or not the 

flow is used.

Default Flow is the default 

branch to be chosen if all 

other conditions evaluate to 

false.

End Error Event

Message Flow

Documentation

Group

Text Annotation

An arbitrary set of objects can be 

defined as a Group to show that 

they logically belong together.

Any object can be associated with a 

Text Annotation to provide 

additional documentation.

BPMN 1.0 poster
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Events Activities

Artefacts

Graphical connecting objects

Sequence flow mechanism Compensation Association

S
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Message

Timer

Error

Multiple

Link

Rule

Compensation

Cancel

Terminate

General

Event type

A message arrives from a participant and triggers the Event. This causes 

process to {start, continue, end} if it was waiting for a message, or changes 

the flow if exception happens. End type of message event indicates that a 

message is sent to a participant at the conclusion of the process.

Event flow 
Description

An event is something that »happens« during the process. These events affect the 

flow of the process and usually have a cause (trigger) or an impact (result). 

Examples: 'Email received', '3 o'clock', 'Warehouse empty', 'Critical error',...

An activity is a generic type of work that a company performs. An 

activity can be atomic (task) or compound (process, sub-process). 

Examples: 'Send a letter', 'Write a report', 'Calculate the interests',...

~

Description

Process

Collapsed 

sub-process

Expanded 

sub-process

Task

Transaction

A task is used to represent the 

activity on the lowest abstraction 

level.

More information about the 

transaction and compensation 

attribute can be found under 

»Compensation Association«.

Looping

Ad Hoc

Compensation

Task/Subprocess special attributes

The task or sub-process is repeated.

The tasks in the sub-process can not be connected with 

sequence flows at design time.

Multiple instances of task or sub-process will be created.

The symbol represents a compensation task or sub-process.

Multiple instances

Gateways
A gateway is used to split or merge multiple process 

flows. Thus it will determine branching, forking, 

merging and joining of paths. Examples: 'Condition true? 

– yes/no', 'Choose colour? – red/green/blue',...

Gateway control types

Data based exclusive decision or 

merging. Both symbols have equal 

meaning. See also Conditional flow.

Event based exclusive decision only.

Data based inclusive decision or 

merging.

Complex condition (a combination of 

basic conditions)

Parallel forking and joining 

(synchronization).

XOR
(DATA)

XOR
(EVENT)

OR

COM-

PLEX

AND

Swimlanes

P
o

o
l L
a

n
e

Pools and lanes are used to represent organizations, 

roles, systems and responsibilities. Examples: 

'University', 'Sales division', 'Warehouse', 'ERP system',...

A Lane is a sub-partition within a pool used to organize and 

categorize activities.

A Pool represents a participant in a process. It contains a business 

process and is used in B2B situations.

A Pool MUST contain 0 or 1 

business process.

A Pool can contain 0 or more 

lanes. 

Two pools can only be connected 

with message flows.

Artefacts are used to provide additional information about the process. If 

required, modellers and modelling tools are free to add new artefacts. 

Examples of data objects: 'A letter', 'Email message', 'XML document', 

'Confirmation',...

Set of standardized artefacts

Data object

Group

Annotation

Data objects provide information about what activities are required to be 

triggered and/or what they produce. They are considered as Artefacts 

because they do not have any direct effect on the Sequence Flow or 

Message Flow of the Process. The state of the data object should also be 

set.

Grouping can be used for documentation or analysis purposes. Groups 

can also be used to identify the activities of a distributed transaction that is 

shown across Pools. Grouping of activities does not affect the Sequence 

or Message Flow.

Text Annotations are a mechanism for a modeller to provide additional 

information for the reader of a BPMN Diagram.

Normal 

sequence flow

Conditional 

sequence flow

Default 

sequence flow

Message flow

Association

There are three ways of connecting Flow objects (Events, Activities, 
Gateways) with each other or with other information – using sequence 

flows, message flows or associations.

Graphical connecting objects

A Sequence Flow is used to show the order In which the activities in a 

process will be performed.

A Message Flow is used to show the flow of messages between two 

participants that are prepared to send and receive them. In BPMN, 

two separate Pools in a Diagram can represent the two participants.
An Association (directed, non-directed) is used to associate 

information with Flow Objects. Text and graphical non-Flow Objects 

can be associated with Flow objects.

A Sequence Flow can have condition expressions which are evaluated 

at runtime to determine whether or not the flow will be used.

For Data-Based Exclusive Decisions or Inclusive Decisions, one type 

of flow is the Default condition flow. This flow will be used only if all 

other outgoing conditional flows are NOT true at runtime.

Sequence Flow and Message Flow rules
Only objects that can have an incoming and/or outgoing Sequence Flow / Message 

Flow are shown in the Tables Below.

Start 

transaction

Successfull

transaction

Task A

Transaction boundary

Undo task A

Task B

Undo task B

Failed transaction

Transaction 

exception

Handle through 

other services

Wait a few minutes

Try again

Error - compensation 

events cannot be 

triggered

Task

Compensation activity

In case of transactions it is desired that all activities which constitute 

a transaction are finished successfully. Otherwise the transaction fails 

and rollback (compensation) activities occur which undo done 

activities.
Normal sequence flow

Use of the sequence flow 

mechanism

Use of message events and 

message flows

Use of flows within lanes Use of gatewaysWrong use of flows in/between 

pools
When modelling Pools, sequence flows and start/end events are 

often missing, because it is wrongly presumed that message 

flows substitute sequence flows. Additionally, sequence flows 

are incorrectly used to connect pools.

P
o

o
l 
A

Task A

P
o

o
l 
B

Task D

Message 

flow AD

Message 

flow EB

Task B

Task E

Missing sequence flows

Task C

Task F

Missing end event

Missing start event

Model the process in each Pool independently and afterwards 

define message flows between Pools.

(Wrong) Use of time events

Task A Task B ......

Task B ...

Delay

Exception time

(e.g. »after 2 hours«)

Here a time event Is used as 

a DELAY mechanism.

Here it represents the 

DURATION of a task.

...

An intermediate event 

has to be used.

There are two common mistakes when using time events. First, 

starting events are often used instead of intermediate events. 

Second, intermediate events are often used as a delay 

mechanism but modelled as an exception mechanism 

(representing the duration of a task) and vice-versa (see the 

right use below).

Use of tasks and events

Starting 

task A

Receiving 

document 

X

...
Task A 

finished

Document X

...

Task A
...

Normal flow

Document X

Event X

Analysts often wrongly model events and tasks. For 

example: events are wrongly modelled as tasks, task states 

are modelled as new tasks. 

This task is redundant. 

Task automatically 

starts at input 

sequence flow 

This task is redundant. 

Task A is automatically 

finished at output 

sequence flow. 

This task is redundant.The act of receiving 

a document is a task itself. 

Task A Task B ......

Message A

Message B
A

B

Task A Task B ......

Message A

B

Message B

Starting and intermediate events can not be sources of 

message flows.
Both examples are wrong - intermediate 

message events can not produce 

message flows. Events can be only 

triggered by a message flow.

Wrong positioning of 

message event

The Start Event indicates where a particular process will start. Intermediate 

Events occur between a Start Event and an End Event. It will affect the flow 

of the process, but will not start or (directly) terminate the process. The End 

Event indicates where a process will end.

A specific time or cycle can be set that will trigger the start of the Process 

or continue the process. Intermediate timer can be used to model the time-

based delays.

This type of event is triggered when the conditions for a rule

become true. Rules can be very useful to interrupt the loop process, for 

example: 'The number of repeats = N'. Intermediate rule is used only for 

exception handling.

A Link is a mechanism for connecting the end (Result) of one

Process to the start (Trigger) of another. Typically, these are

two Sub-Processes within the same parent Process. It can be used, for 

example, when the working area (page) is too small – go to another page.

This type of event indicates that there are multiple ways of triggering the

Process. Only one of them will be required to {start, continue, end}  the 

Process.

This type of End indicates that a named Error should be generated. This 

Error will be caught by an Intermediate Event within the Event Context.

This type of End indicates that all activities in the Process should be 

immediately terminated. This includes all instances of Multi-Instances. The 

Process is terminated without compensation or event handling.

Explanation of Poster Symbols

About the BPMN Poster

Sequence flows are not 

allowed between Pools

P
o

o
l 
B L
a

n
e

 A
L

a
n

e
 B

Task A

Task B Task C

P
o

o
l 
A L
a

n
e

 A
L

a
n

e
 B

Task A

Task B Task C

A message flow is not 

allowed within a process
A Pool can contain only one 

(1) process

Lanes are often wrongly used in similar ways as Pools. They 

wrongly contain more business processes or contain message 

flows between different lanes.

Gateways are connected only with sequence flows. Also Avoid 

potential deadlocks when using gateways.

Task A

Task B

Decision 

information 

from Pool X

Message flow cannot 

influence the gateway

No output flow from the task 

exists.

The decision must 

contain at least two 

output flows

When using expanded sub-processes, sequence flows should 

be connected to the boundaries of sub-processes. Processes 

and sub-processes should start and end properly!

Task A

Sub-process »P«

Task B Task C

A sequence flow cannot cross 

the boundary of a sub-process

The process should have an 

end event

The sub-process should 

have a start event

Task A

Sub-process »P«

Task B Task C

Task C

A conditional flow Is not 

allowed (necessary) here

Send message to 

Pool X A message flow cannot be 

a gateway alternative

Analysing 

decision 

information

Task A

Task B

Task C

Send message 

to Pool X

Message to Pool X

Message

from Pool X

Exception flow

Until Loop

~

Ad Hoc –

No flow

The Sequence Flow mechanisms is divided into types: Normal flow, Exception flow, 

Conditional flow, Link Events and Ad Hoc (no flow). Refer also to specific 

»Workflow Patterns«.

A

A

Intermediate 

link used as 

GOTO

Important note, explanation

Warning or error in the BPMN model

Recommendation

Wrong model

Right (corrected) model

This poster is licensed under the Creative Commons Attribution-

Noncommercial-No Derivative Works 2.5 Slovenia License 

Authors: 

Gregor Polan!i! & Tomislav Rozman 

Email: info@itposter.net

University of Maribor

Faculty of Electrical Engineering and Computer Science

Institute of Informatics

Poster version: 1.0.9 (4
th

June 2008)

Literature used: BPMN Specification 1.0 @ http://www.bpmi.org

http://bpmn.itposter.net

This is used for compensation handling--both setting and performing 

compensation. It calls for compensation if the Event is part of a Normal 

Flow. It reacts to a named compensation call when attached to the 

boundary of an activity. Very useful for modelling roll-back actions within 

the transaction.

This type of  Event is used within a Transaction Sub-Process. This type of 

Event MUST be attached to the boundary of a Sub-Process. It SHALL be 

triggered if a Cancel End Event is reached within the Transaction Sub-

Process.

Workflow patterns
Normal sequence flow

Parallel split, uncontrolled flow

Multiple merge, uncontrolled flow

Exclusive choice with 

decision gateway

Simple merge, 

uncontrolled flow

Synchronization

(pararel join)

Parallel split, 

forking gateway

Discriminator,

merging gateway

Multiple choice

Alter. 3

Alter. 1

Alter. 2

Event based decision Complex decision 

(gateway)

Multiple choice, inclusive 

decision gateway Synchronization merge, 

merging gateway

Simple merge, 

uncontrolled flow

Intermediate link 

used as GOTO

No Expanded sub-process

Looped subprocess

Interrupt 

loop rule

B

B ~ Collapsed adhoc sub-process

F
ro

m
:

To:

F
ro

m
:

To:

L
a

n
e[state]

Check for the latest version at: http://bpmn.itposter.net

Example of a

deadlock

Exception X

Exception X

Exception X

Performing 

task A

Conditional flow

Although it is recommended that a process has an explicit start and end 

event, this is not a rule. In fact start and end events can be hidden in a sub 

process, if needed, or attached to the boundary of the task so as not to 

interrupt the normal sequence flow between the sub-process and the rest of 

the process.

Document Y

Event Y

Exception flow

Cancel - compensation events are triggered. 

Cancel event can be used only with transaction.

...

...

......

... ...

...

From BPMN 1.2 poster
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Events Activities

Artefacts

Graphical connecting objects

Sequence flow mechanism Compensation Association

S
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Message

Timer

Error

Multiple

Link

Rule

Compensation

Cancel

Terminate

General

Event type

A message arrives from a participant and triggers the Event. This causes 

process to {start, continue, end} if it was waiting for a message, or changes 

the flow if exception happens. End type of message event indicates that a 

message is sent to a participant at the conclusion of the process.

Event flow 
Description

An event is something that »happens« during the process. These events affect the 

flow of the process and usually have a cause (trigger) or an impact (result). 

Examples: 'Email received', '3 o'clock', 'Warehouse empty', 'Critical error',...

An activity is a generic type of work that a company performs. An 

activity can be atomic (task) or compound (process, sub-process). 

Examples: 'Send a letter', 'Write a report', 'Calculate the interests',...

~

Description

Process

Collapsed 

sub-process

Expanded 

sub-process

Task

Transaction

A task is used to represent the 

activity on the lowest abstraction 

level.

More information about the 

transaction and compensation 

attribute can be found under 

»Compensation Association«.

Looping

Ad Hoc

Compensation

Task/Subprocess special attributes

The task or sub-process is repeated.

The tasks in the sub-process can not be connected with 

sequence flows at design time.

Multiple instances of task or sub-process will be created.

The symbol represents a compensation task or sub-process.

Multiple instances

Gateways
A gateway is used to split or merge multiple process 

flows. Thus it will determine branching, forking, 

merging and joining of paths. Examples: 'Condition true? 

– yes/no', 'Choose colour? – red/green/blue',...

Gateway control types

Data based exclusive decision or 

merging. Both symbols have equal 

meaning. See also Conditional flow.

Event based exclusive decision only.

Data based inclusive decision or 

merging.

Complex condition (a combination of 

basic conditions)

Parallel forking and joining 

(synchronization).

XOR
(DATA)

XOR
(EVENT)

OR

COM-

PLEX

AND

Swimlanes

P
o

o
l L
a

n
e

Pools and lanes are used to represent organizations, 

roles, systems and responsibilities. Examples: 

'University', 'Sales division', 'Warehouse', 'ERP system',...

A Lane is a sub-partition within a pool used to organize and 

categorize activities.

A Pool represents a participant in a process. It contains a business 

process and is used in B2B situations.

A Pool MUST contain 0 or 1 

business process.

A Pool can contain 0 or more 

lanes. 

Two pools can only be connected 

with message flows.

Artefacts are used to provide additional information about the process. If 

required, modellers and modelling tools are free to add new artefacts. 

Examples of data objects: 'A letter', 'Email message', 'XML document', 

'Confirmation',...

Set of standardized artefacts

Data object

Group

Annotation

Data objects provide information about what activities are required to be 

triggered and/or what they produce. They are considered as Artefacts 

because they do not have any direct effect on the Sequence Flow or 

Message Flow of the Process. The state of the data object should also be 

set.

Grouping can be used for documentation or analysis purposes. Groups 

can also be used to identify the activities of a distributed transaction that is 

shown across Pools. Grouping of activities does not affect the Sequence 

or Message Flow.

Text Annotations are a mechanism for a modeller to provide additional 

information for the reader of a BPMN Diagram.

Normal 

sequence flow

Conditional 

sequence flow

Default 

sequence flow

Message flow

Association

There are three ways of connecting Flow objects (Events, Activities, 
Gateways) with each other or with other information – using sequence 

flows, message flows or associations.

Graphical connecting objects

A Sequence Flow is used to show the order In which the activities in a 

process will be performed.

A Message Flow is used to show the flow of messages between two 

participants that are prepared to send and receive them. In BPMN, 

two separate Pools in a Diagram can represent the two participants.
An Association (directed, non-directed) is used to associate 

information with Flow Objects. Text and graphical non-Flow Objects 

can be associated with Flow objects.

A Sequence Flow can have condition expressions which are evaluated 

at runtime to determine whether or not the flow will be used.

For Data-Based Exclusive Decisions or Inclusive Decisions, one type 

of flow is the Default condition flow. This flow will be used only if all 

other outgoing conditional flows are NOT true at runtime.

Sequence Flow and Message Flow rules
Only objects that can have an incoming and/or outgoing Sequence Flow / Message 

Flow are shown in the Tables Below.

Start 

transaction

Successfull

transaction

Task A

Transaction boundary

Undo task A

Task B

Undo task B

Failed transaction

Transaction 

exception

Handle through 

other services

Wait a few minutes

Try again

Error - compensation 

events cannot be 

triggered

Task

Compensation activity

In case of transactions it is desired that all activities which constitute 

a transaction are finished successfully. Otherwise the transaction fails 

and rollback (compensation) activities occur which undo done 

activities.
Normal sequence flow

Use of the sequence flow 

mechanism

Use of message events and 

message flows

Use of flows within lanes Use of gatewaysWrong use of flows in/between 

pools
When modelling Pools, sequence flows and start/end events are 

often missing, because it is wrongly presumed that message 

flows substitute sequence flows. Additionally, sequence flows 

are incorrectly used to connect pools.

P
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l 
A

Task A

P
o

o
l 
B

Task D

Message 

flow AD

Message 

flow EB

Task B

Task E

Missing sequence flows

Task C

Task F

Missing end event

Missing start event

Model the process in each Pool independently and afterwards 

define message flows between Pools.

(Wrong) Use of time events

Task A Task B ......

Task B ...

Delay

Exception time

(e.g. »after 2 hours«)

Here a time event Is used as 

a DELAY mechanism.

Here it represents the 

DURATION of a task.

...

An intermediate event 

has to be used.

There are two common mistakes when using time events. First, 

starting events are often used instead of intermediate events. 

Second, intermediate events are often used as a delay 

mechanism but modelled as an exception mechanism 

(representing the duration of a task) and vice-versa (see the 

right use below).

Use of tasks and events

Starting 

task A

Receiving 

document 

X

...
Task A 

finished

Document X

...

Task A
...

Normal flow

Document X

Event X

Analysts often wrongly model events and tasks. For 

example: events are wrongly modelled as tasks, task states 

are modelled as new tasks. 

This task is redundant. 

Task automatically 

starts at input 

sequence flow 

This task is redundant. 

Task A is automatically 

finished at output 

sequence flow. 

This task is redundant.The act of receiving 

a document is a task itself. 

Task A Task B ......

Message A

Message B
A

B

Task A Task B ......

Message A

B

Message B

Starting and intermediate events can not be sources of 

message flows.
Both examples are wrong - intermediate 

message events can not produce 

message flows. Events can be only 

triggered by a message flow.

Wrong positioning of 

message event

The Start Event indicates where a particular process will start. Intermediate 

Events occur between a Start Event and an End Event. It will affect the flow 

of the process, but will not start or (directly) terminate the process. The End 

Event indicates where a process will end.

A specific time or cycle can be set that will trigger the start of the Process 

or continue the process. Intermediate timer can be used to model the time-

based delays.

This type of event is triggered when the conditions for a rule

become true. Rules can be very useful to interrupt the loop process, for 

example: 'The number of repeats = N'. Intermediate rule is used only for 

exception handling.

A Link is a mechanism for connecting the end (Result) of one

Process to the start (Trigger) of another. Typically, these are

two Sub-Processes within the same parent Process. It can be used, for 

example, when the working area (page) is too small – go to another page.

This type of event indicates that there are multiple ways of triggering the

Process. Only one of them will be required to {start, continue, end}  the 

Process.

This type of End indicates that a named Error should be generated. This 

Error will be caught by an Intermediate Event within the Event Context.

This type of End indicates that all activities in the Process should be 

immediately terminated. This includes all instances of Multi-Instances. The 

Process is terminated without compensation or event handling.

Explanation of Poster Symbols

About the BPMN Poster

Sequence flows are not 

allowed between Pools

P
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L
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e
 B

Task A

Task B Task C

P
o

o
l 
A L
a

n
e

 A
L

a
n

e
 B

Task A

Task B Task C

A message flow is not 

allowed within a process
A Pool can contain only one 

(1) process

Lanes are often wrongly used in similar ways as Pools. They 

wrongly contain more business processes or contain message 

flows between different lanes.

Gateways are connected only with sequence flows. Also Avoid 

potential deadlocks when using gateways.

Task A

Task B

Decision 

information 

from Pool X

Message flow cannot 

influence the gateway

No output flow from the task 

exists.

The decision must 

contain at least two 

output flows

When using expanded sub-processes, sequence flows should 

be connected to the boundaries of sub-processes. Processes 

and sub-processes should start and end properly!

Task A

Sub-process »P«

Task B Task C

A sequence flow cannot cross 

the boundary of a sub-process

The process should have an 

end event

The sub-process should 

have a start event

Task A

Sub-process »P«

Task B Task C

Task C

A conditional flow Is not 

allowed (necessary) here

Send message to 

Pool X A message flow cannot be 

a gateway alternative

Analysing 

decision 

information

Task A

Task B

Task C

Send message 

to Pool X

Message to Pool X

Message

from Pool X

Exception flow

Until Loop

~

Ad Hoc –

No flow

The Sequence Flow mechanisms is divided into types: Normal flow, Exception flow, 

Conditional flow, Link Events and Ad Hoc (no flow). Refer also to specific 

»Workflow Patterns«.

A

A

Intermediate 

link used as 

GOTO

Important note, explanation

Warning or error in the BPMN model

Recommendation

Wrong model

Right (corrected) model
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This is used for compensation handling--both setting and performing 

compensation. It calls for compensation if the Event is part of a Normal 

Flow. It reacts to a named compensation call when attached to the 

boundary of an activity. Very useful for modelling roll-back actions within 

the transaction.

This type of  Event is used within a Transaction Sub-Process. This type of 

Event MUST be attached to the boundary of a Sub-Process. It SHALL be 

triggered if a Cancel End Event is reached within the Transaction Sub-

Process.

Workflow patterns
Normal sequence flow

Parallel split, uncontrolled flow

Multiple merge, uncontrolled flow

Exclusive choice with 

decision gateway

Simple merge, 

uncontrolled flow

Synchronization

(pararel join)

Parallel split, 

forking gateway

Discriminator,

merging gateway

Multiple choice

Alter. 3

Alter. 1

Alter. 2

Event based decision Complex decision 

(gateway)

Multiple choice, inclusive 

decision gateway Synchronization merge, 

merging gateway

Simple merge, 

uncontrolled flow

Intermediate link 

used as GOTO

No Expanded sub-process

Looped subprocess

Interrupt 

loop rule

B

B ~ Collapsed adhoc sub-process

F
ro

m
:

To:

F
ro

m
:

To:

L
a

n
e[state]

Check for the latest version at: http://bpmn.itposter.net

Example of a

deadlock

Exception X

Exception X

Exception X

Performing 

task A

Conditional flow

Although it is recommended that a process has an explicit start and end 

event, this is not a rule. In fact start and end events can be hidden in a sub 

process, if needed, or attached to the boundary of the task so as not to 

interrupt the normal sequence flow between the sub-process and the rest of 

the process.

Document Y

Event Y

Exception flow

Cancel - compensation events are triggered. 

Cancel event can be used only with transaction.

...

...

......

... ...

...

From BPMN 1.2 poster
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Activities
Conversations

Events

Gateways

Conversation Diagram

None: Untyped events, 

indicate start point, state 

changes or final states.

Message: Receiving and 

sending messages.

Timer: Cyclic timer events, 

points in time, time spans or 

timeouts.

Error: Catching or throwing 

named errors.

Cancel: Reacting to cancelled 

transactions or triggering 

cancellation.

Compensation: Handling or 

triggering compensation.

Conditional: Reacting to 

changed business conditions 

or integrating business rules.

Signal: Signalling across differ‐

ent processes. A signal thrown 

can be caught multiple times.

Multiple: Catching one out of 

a set of events. Throwing all 

events defined

Link: Off‐page connectors. 

Two corresponding link events 

equal a sequence flow.

Terminate: Triggering the 

immediate termination of a 

process.

Escalation: Escalating to 

an higher level of 

responsibility. 

Parallel Multiple: Catching 

all out of a set of parallel 

events.

Start EndIntermediate
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Sequence Flow

defines the execution 

order of activities.

Conditional Flow

has a condition 

assigned that defines 

whether or not the 

flow is used.

Default Flow

is the default branch

to be chosen if all 

other conditions 

evaluate to false.

 

Task

A Task is a unit of work, the job to be 

performed. When marked with a symbol 

it indicates a Sub‐Process, an activity that can 

be refined.

Transaction

A Transaction is a set of activities that logically 

belong together; it might follow a specified 

transaction protocol.

Event 

Sub‐Process

An Event Sub‐Process is placed into a Process or 

Sub‐Process. It is activated when its start event 

gets triggered and can interrupt the higher level 

process context or run in parallel (non‐

interrupting) depending on the start event.

Call Activity
A Call Activity is a wrapper for a globally defined 

Sub‐Process or Task that is reused in the current 

process.

Task Types
Types specify the nature of 

the action to be performed:

Send Task

Receive Task

User Task

Manual Task

Business Rule Task

Service Task

Script Task

Markers indicate execution 

behavior of activities:

Activity Markers

Sub‐Process Marker

Loop Marker

Parallel MI Marker

Sequential MI Marker

~ Ad Hoc Marker

Compensation Marker

A Communication defines a set of 

logically related message exchanges.

When marked with a       symbol it 

indicates a Sub‐Conversation, a 

compound conversation element.

A Forked Conversation Link connects 

Communications and multiple 

Participants.

A Conversation Link connects 

Communications and Participants.

Inclusive Gateway
When splitting, one or more 

branches are activated. All 

active incoming branches must 

complete before merging.

Complex Gateway
Complex merging and 

branching behavior that is not 

captured by other gateways.

Exclusive Event‐based Gateway 
(instantiate)
Each occurrence of a subsequent 

event starts a new process 

instance.

Parallel Event‐based Gateway 
(instantiate)
The occurrence of all subsequent 

events starts a new process 

instance.

Pool 

(collapsed)

Multi Instance Pool 

(collapsed)

Communication

Sub‐Conversation

Pool 

(collapsed)
Participant B

The order of message 
exchanges can be 

specified by combining 

message flow and 

sequence flow.

P
o
o
l

P
o
o
l

Pools (Participants) and Lanes 
represent responsibilities for 

activities in a process. A pool 

or a lane can be an 

organization, a role, or a 

system. Lanes subdivide pools 

or other lanes hierarchically.

L
a
n
e

Task

L
a
n
e

Task

P
o
o
l

Message Flow 

symbolizes information

flow across organizational 

boundaries. Message flow 

can be attached to pools, 

activities, or message 

events.

Data

TaskInput Out-

put

Data Store

A Data Object represents information flowing 

through the process, such as business 

documents, e‐mails, or letters. 

A Data Store is a place where the process can 

read or write data, e.g., a database or a filing 

cabinet. It persists beyond the lifetime of the 

process instance.

A Data Input is an external input for the 

entire process. It can be read by an activity.

A Data Output is a variable available as result 

of the entire process.

A Message is used to depict the contents of a 

communication between two Participants.

A Collection Data Object represents a 

collection of information, e.g., a list of order 

items.

Pool (Collapsed)

Collaboration Diagram
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Choreographies

Choreography Diagram

A Choreography Task 
represents an Interaction 

(Message Exchange) 

between two Participants.

Choreography

Task

Participant A

Participant B

A Choreography Sub‐
Process contains a refined 

choreography with several 

Interactions.

Multiple Participants Marker 
denotes a set of 

Participants of the 

same kind.

Swimlanes

BPMN 2.0 ‐ Business Process Model and Notation

Collection

Ad‐hoc Sub‐Process

Task

Task

~

Message

Start Event

Message Flow

Data Object

Collapsed

Sub‐Process

Event‐based

Gateway

Escalation 

End Event

Timer

Intermediate

Event

Receive Task

Attached 

Intermediate 

Timer Event

Link 

Intermediate 

Event

Manual Task

End

Event

Data 

Store

Link 

Intermediate 

Event

Parallel 

Multiple 

Intermediate 

Event

Text Annotation

Group

Multi Instance 

Task (Parallel)

Message

End Event

Send Task

Parallel

Gateway

Exclusive

Gateway

Attached 

Intermediate 

Error Event

Signal

End 

Event

Call Activity

 

Sub‐Process

Event Sub‐Process

Conditional

Start Event

Error End 

Event

Start

Event

End

Event

Looped 

Sub‐Process 

condition

http://bpmb.de/poster

Participant A

Participant C
Participant B

Choreography 

Task

Participant A

Participant B

Choreography 

Task

Participant A

Participant C

Initiating

Message

Response

Message

Choreography 

Task

Participant B

Participant A

When splitting, it routes the sequence flow to exactly 

one of the outgoing branches. When merging, it awaits 

one incoming branch to complete before triggering the 

outgoing flow.

Exclusive Gateway

Is always followed by catching events or receive tasks. 

Sequence flow is routed to the subsequent event/task 

which happens first.

Event‐based Gateway

When used to split the sequence flow, all outgoing 

branches are activated simultaneously. When merging 

parallel branches it waits for all incoming branches to 

complete before triggering the outgoing flow.

Parallel Gateway

Choreography

Sub‐Process

Participant A

Participant C

Participant B

BPMN 2.0 poster
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Attività
Conversazioni

Eventi

Gateways

Diagramma di conversazione

Non definiti: punti di inizio, 
cambi di stato, o stati finali.

Messaggio: invio e ricezione 
di messaggi

Timer: eventi a tempo.

Errore: attiva o si occupa di 
un errore.

Cancel: reagisce a delle 
transazioni cancellate o causa 
una cancellazione.

Compensazione: gestisce o 
innesca la compensazione.

Condizionale: reagisce a 
condizioni di business cambiate 
o integra regole di business.

Signal: comunica con più 
processi. Lo stesso segnale può 
essere intercettato più volte.

Multiplo: intercetta uno tra 
vari eventi. Gestisce tutti gli 
eventi definiti.

Link: 
Due corrispondenti link events 
sono uguali ad un flusso 
sequenziale.

Terminate: causa la fine 
immediata di un processo.

Escalation: passa ad un livello 
più alto di responsabilità. 

Parallelo Multiplo: intercetta 
tutti gli eventi.

Inizio FineIntermedio
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Flusso sequenziale

definisce l’ordine di 
esecuzione delle 
attività.

Flusso condizionale

ha una condizione 
assegnata che definisce 
se usare o meno il 
flusso.

Flusso predefinito

è il ramo predefinito 
da scegliere se tutte 
le altre condizioni 
vengono valutate 
come false.

 

Task

Transazione

Sottoprocesso 
basato su 

eventi 

Call Activity

Task di invio

Task di ricezione

Utente

Task manuale

Regole di business

Service

Script

Sottoprocesso

Loop

Esecuzione in parallelo

Esecuzione 
sequenziale

~ Ad hoc

Compensazione

Una comunicazione definisce un 
insieme di scambi di messaggi collegati 
logicamente. Se annotati con un 
simbolo      indicano una 
comunicazione interna ad un’altra 
conversazione.

Un forked conversation link connette 
le comunicazioni e molteplici 
partecipanti.

Un conversation link  connette le 
comunicazioni ed i partecipanti.

Inclusivo

In caso di splitting, uno o più 
rami sono attivati. Il flusso va 
avanti solamente quando 
l’esecuzione di tutti i rami è 
terminata.

Complesso

Gestioni di merging e 
branching che non sono 
gestite da altri gateways.

Esclusivo basato su eventi

All’attivazione di ogni evento 
successivo, viene avviata una 
nuova istanza di processo.

Parallelo basato su eventi

All’attivazione di tutti gli eventi 
successivi, viene avviata una 
nuova istanza di processo.

 

Pool 
(compresso)

Multi Instance Pool 
(compresso)

Comunicazione

Sub‐Conversation

Pool 
(compresso)

Participant B

L’ ordine degli scambi 

di messaggi  può 
essere specificato 
associando il flusso di 
messaggi e il flusso 
sequenziale.

P
o
o
l

P
o
o
l

Pools (Partecipanti) e 
Lanes(corsie)

rappresentano le responsabilità 
per le attività in un processo.
Esse possono essere 
un’organizzazione, un ruolo o un 
sistema. Le corsie suddividono 
le pools o altre corsie 

gerarchicamente.

C
o
rs

ia

Task

C
o
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ia

Task

P
o
o
l

Flusso di messaggi

rappresenta il flusso di 
informazioni. Un flusso di 
messagi può essere unito 
a pools, attività, o eventi 
di messaggi.

Data
TaskInput Out-

put

Data Store

Un Data Object rappresenta le informazioni che 
attraversano l’intero processo, come ad 
esempio documenti di business, e‐mails, o 
lettere.

Un Data Store è un luogo dove il processo può 
leggere oppure scrivere dati, ad esempio un 
database. Esso si mantiene oltre la durata 
dell’istanza del processo.

Un Data Input è un input esterno usato 
all’interno del processo. Può essere letto da 
un’attività.

Un Data Output è una variabile disponibile 
come risultato di un intero processo.

Un messaggio è usato per rappresentare i 
contenuti di una comunicazione tra due 
partecipanti.

Un Collection Data Object rappresenta una 
collezione di informazioni, come ad esempio 
una lista di elementi ordinati.

Pool (compresso)

Collaboration Diagram
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   Coreografie

Diagramma di coreografia

Un Task di coreografia 

rappresenta 
un’interazione(scambio di 
messaggi) tra due 
partecipanti.

Task di 
coreografia

Partecipante A

Partecipante B

Un Processo di 

coreografia  contiene una 
coreografia rifinita con 
molte interazioni.

Il simbolo Multiple 
Participants denota un 
insieme di partecipanti della 
stessa tipologia.

Swimlanes

BPMN 2.0 ‐ Business Process Model and Notation

Collection

Sottoprocesso ad hoc

Task

Task

~

Evento iniziale 
di messaggio

Messaggio di flusso

Data Object

Sottoprocesso 
compresso

Gateway

Escalation 
Evento finale

Evento a 
tempo 

intermedio

Task di 
ricezione

Allegato
Evento a tempo 

intermedio 

Link
Evento 

Intermedio

Task manuale

Evento 
finale

Data 

Store

Evento 
intermedio

Link

Evento 
intermedio
Parallelo 
Multiplo

Annotazioni di testo

Gruppo

Multi Instance 
Task (Parallel)

Evento finale 
di messaggio

Task di invio

Gateway 
parallelo

Gateway 
esclusivo

Evento 
intermedio di 

errore 
allegato

Evento
Finale 
di 
segnala
zione

Call Activity

 

Sottoprocesso

Sottoprocesso basato su eventi

Evento iniziale
Condizionale

Evento finale
di errore

Evento 
iniziale

Evento 
finale

Looped 
Sub‐Process 

condizione

http://bpmb.de/poster

Partecipante A

Partecipante C

Partecipante B

Task di 
coreografia

Partecipante A

Partecipante B

Task di 
coreografia

Partecipante A

Partecipante C

Messagio iniziale

Messaggio di 
risposta

Task di 
coreografia

Partecipante B

Partecipante A

Tradotto da:

In caso di splitting, il flusso sequenziale viene diretto 
esattamente verso uno dei rami in uscita. In caso di 
merging, il flusso aspetta che un ramo in entrata 
arrivi a termine prima di andare avanti.

Esclusivo(xor)

Questo simbolo è sempre seguito da intercettazioni di 
eventi o tasks di ricezione. Il flusso sequenziale 
prosegue verso il sucessivo task/evento che accade 
per primo.

Basato su eventi

Quando viene usato per dividere il flusso sequenziale, 
tutti i rami in uscita sono attivati simultaneamente. 
Invece quando viene usato per unire rami paralleli, il 
flusso aspetta il completamento di tutti i rami in 
entrata prima di andare avanti.

Parallelo

Sottoprocesso di 
coreografia

Partecipante A

Partecipante C

Partecipante B

Un task è un unità di lavoro, cioè il lavoro da 
svolgere. Quando si annota con il simbolo     
indica un sottoprocesso, cioè un’attività che 
può essere perfezionata.

Una transazione è un insieme di attività che si 
legano logicamente; essa potrebbe seguire uno 
specifico protocollo.

Un sottoprocesso basato su eventi si trova 
all'interno di un processo o sottoprocesso. Si 
avvia quando il suo evento di inizio viene 
attivato e può interrompere il processo di 
livello superiore oppure eseguire in parallelo 
(senza interruzioni) in base all'evento di 
inizio.

Una call activity è un contenitore di un 
sottoprocesso definito globalmente o un task 
che può essere riusato nel processo attuale.

Simboli per attività

I seguenti simboli indicano il 
comportamento di esecuzione delle 
attività:

Tipologie di tasks

Le tipologie specificano la 
natura dell’azione da eseguire

BPMN 2.0 poster (in Italian)
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BPMN is designed to allow modellers and modelling tools 
some flexibility in extending the basic notation

Any number of artefacts can be added to a diagram
as appropriate for the specific context of the 

business process being modelled

BPMN includes three pre-defined types of artefacts:
Data object

Group
Text annotation
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Activities
Conversations

Events

Gateways

Conversation Diagram

None: Untyped events, 

indicate start point, state 

changes or final states.

Message: Receiving and 

sending messages.

Timer: Cyclic timer events, 

points in time, time spans or 

timeouts.

Error: Catching or throwing 

named errors.

Cancel: Reacting to cancelled 

transactions or triggering 

cancellation.

Compensation: Handling or 

triggering compensation.

Conditional: Reacting to 

changed business conditions 

or integrating business rules.

Signal: Signalling across differ‐

ent processes. A signal thrown 

can be caught multiple times.

Multiple: Catching one out of 

a set of events. Throwing all 

events defined

Link: Off‐page connectors. 

Two corresponding link events 

equal a sequence flow.

Terminate: Triggering the 

immediate termination of a 

process.

Escalation: Escalating to 

an higher level of 

responsibility. 

Parallel Multiple: Catching 

all out of a set of parallel 

events.
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Sequence Flow

defines the execution 

order of activities.

Conditional Flow

has a condition 

assigned that defines 

whether or not the 

flow is used.

Default Flow

is the default branch

to be chosen if all 

other conditions 

evaluate to false.

 

Task

A Task is a unit of work, the job to be 

performed. When marked with a symbol 

it indicates a Sub‐Process, an activity that can 

be refined.

Transaction

A Transaction is a set of activities that logically 

belong together; it might follow a specified 

transaction protocol.

Event 

Sub‐Process

An Event Sub‐Process is placed into a Process or 

Sub‐Process. It is activated when its start event 

gets triggered and can interrupt the higher level 

process context or run in parallel (non‐

interrupting) depending on the start event.

Call Activity
A Call Activity is a wrapper for a globally defined 

Sub‐Process or Task that is reused in the current 

process.

Task Types
Types specify the nature of 

the action to be performed:

Send Task

Receive Task

User Task

Manual Task

Business Rule Task

Service Task

Script Task

Markers indicate execution 

behavior of activities:

Activity Markers

Sub‐Process Marker

Loop Marker

Parallel MI Marker

Sequential MI Marker

~ Ad Hoc Marker

Compensation Marker

A Communication defines a set of 

logically related message exchanges.

When marked with a       symbol it 

indicates a Sub‐Conversation, a 

compound conversation element.

A Forked Conversation Link connects 

Communications and multiple 

Participants.

A Conversation Link connects 

Communications and Participants.

Inclusive Gateway
When splitting, one or more 

branches are activated. All 

active incoming branches must 

complete before merging.

Complex Gateway
Complex merging and 

branching behavior that is not 

captured by other gateways.

Exclusive Event‐based Gateway 
(instantiate)
Each occurrence of a subsequent 

event starts a new process 

instance.

Parallel Event‐based Gateway 
(instantiate)
The occurrence of all subsequent 

events starts a new process 

instance.

Pool 

(collapsed)

Multi Instance Pool 

(collapsed)

Communication

Sub‐Conversation

Pool 

(collapsed)
Participant B

The order of message 
exchanges can be 

specified by combining 

message flow and 

sequence flow.

P
o
o
l

P
o
o
l

Pools (Participants) and Lanes 
represent responsibilities for 

activities in a process. A pool 

or a lane can be an 

organization, a role, or a 

system. Lanes subdivide pools 

or other lanes hierarchically.

L
a
n
e

Task

L
a
n
e

Task

P
o
o
l

Message Flow 

symbolizes information

flow across organizational 

boundaries. Message flow 

can be attached to pools, 

activities, or message 

events.

Data

TaskInput Out-

put

Data Store

A Data Object represents information flowing 

through the process, such as business 

documents, e‐mails, or letters. 

A Data Store is a place where the process can 

read or write data, e.g., a database or a filing 

cabinet. It persists beyond the lifetime of the 

process instance.

A Data Input is an external input for the 

entire process. It can be read by an activity.

A Data Output is a variable available as result 

of the entire process.

A Message is used to depict the contents of a 

communication between two Participants.

A Collection Data Object represents a 

collection of information, e.g., a list of order 

items.

Pool (Collapsed)

Collaboration Diagram
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Choreographies

Choreography Diagram

A Choreography Task 
represents an Interaction 

(Message Exchange) 

between two Participants.

Choreography

Task

Participant A

Participant B

A Choreography Sub‐
Process contains a refined 

choreography with several 

Interactions.

Multiple Participants Marker 
denotes a set of 

Participants of the 

same kind.

Swimlanes
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Collection

Ad‐hoc Sub‐Process

Task

Task

~

Message

Start Event

Message Flow

Data Object

Collapsed

Sub‐Process

Event‐based

Gateway

Escalation 

End Event

Timer

Intermediate

Event

Receive Task

Attached 

Intermediate 

Timer Event

Link 

Intermediate 

Event

Manual Task

End

Event

Data 

Store

Link 

Intermediate 

Event

Parallel 

Multiple 

Intermediate 

Event

Text Annotation

Group

Multi Instance 

Task (Parallel)

Message

End Event

Send Task

Parallel

Gateway

Exclusive

Gateway

Attached 

Intermediate 

Error Event

Signal

End 

Event

Call Activity

 

Sub‐Process

Event Sub‐Process

Conditional

Start Event

Error End 

Event

Start

Event

End

Event

Looped 

Sub‐Process 

condition
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Participant A

Participant C
Participant B

Choreography 

Task

Participant A

Participant B

Choreography 

Task

Participant A

Participant C

Initiating

Message

Response

Message

Choreography 

Task

Participant B

Participant A

When splitting, it routes the sequence flow to exactly 

one of the outgoing branches. When merging, it awaits 

one incoming branch to complete before triggering the 

outgoing flow.

Exclusive Gateway

Is always followed by catching events or receive tasks. 

Sequence flow is routed to the subsequent event/task 

which happens first.

Event‐based Gateway

When used to split the sequence flow, all outgoing 

branches are activated simultaneously. When merging 

parallel branches it waits for all incoming branches to 

complete before triggering the outgoing flow.

Parallel Gateway

Choreography

Sub‐Process

Participant A

Participant C

Participant B

Data object

27

A data object specifies the data that are required or 
produced by an activity

A data object is often represented by the usual file icon

Activities
Conversations

Events

Gateways

Conversation Diagram

None: Untyped events, 

indicate start point, state 

changes or final states.

Message: Receiving and 

sending messages.

Timer: Cyclic timer events, 

points in time, time spans or 

timeouts.

Error: Catching or throwing 

named errors.

Cancel: Reacting to cancelled 

transactions or triggering 

cancellation.

Compensation: Handling or 

triggering compensation.

Conditional: Reacting to 

changed business conditions 

or integrating business rules.

Signal: Signalling across differ‐

ent processes. A signal thrown 

can be caught multiple times.

Multiple: Catching one out of 

a set of events. Throwing all 

events defined

Link: Off‐page connectors. 

Two corresponding link events 

equal a sequence flow.

Terminate: Triggering the 

immediate termination of a 

process.

Escalation: Escalating to 

an higher level of 

responsibility. 

Parallel Multiple: Catching 

all out of a set of parallel 

events.

Start EndIntermediate
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Sequence Flow

defines the execution 

order of activities.

Conditional Flow

has a condition 

assigned that defines 

whether or not the 

flow is used.

Default Flow

is the default branch

to be chosen if all 

other conditions 

evaluate to false.

 

Task

A Task is a unit of work, the job to be 

performed. When marked with a symbol 

it indicates a Sub‐Process, an activity that can 

be refined.

Transaction

A Transaction is a set of activities that logically 

belong together; it might follow a specified 

transaction protocol.

Event 

Sub‐Process

An Event Sub‐Process is placed into a Process or 

Sub‐Process. It is activated when its start event 

gets triggered and can interrupt the higher level 

process context or run in parallel (non‐

interrupting) depending on the start event.

Call Activity
A Call Activity is a wrapper for a globally defined 

Sub‐Process or Task that is reused in the current 

process.

Task Types
Types specify the nature of 

the action to be performed:

Send Task

Receive Task

User Task

Manual Task

Business Rule Task

Service Task

Script Task

Markers indicate execution 

behavior of activities:

Activity Markers

Sub‐Process Marker

Loop Marker

Parallel MI Marker

Sequential MI Marker

~ Ad Hoc Marker

Compensation Marker

A Communication defines a set of 

logically related message exchanges.

When marked with a       symbol it 

indicates a Sub‐Conversation, a 

compound conversation element.

A Forked Conversation Link connects 

Communications and multiple 

Participants.

A Conversation Link connects 

Communications and Participants.

Inclusive Gateway
When splitting, one or more 

branches are activated. All 

active incoming branches must 

complete before merging.

Complex Gateway
Complex merging and 

branching behavior that is not 

captured by other gateways.

Exclusive Event‐based Gateway 
(instantiate)
Each occurrence of a subsequent 

event starts a new process 

instance.

Parallel Event‐based Gateway 
(instantiate)
The occurrence of all subsequent 

events starts a new process 

instance.

Pool 

(collapsed)

Multi Instance Pool 

(collapsed)

Communication

Sub‐Conversation

Pool 

(collapsed)
Participant B

The order of message 
exchanges can be 

specified by combining 

message flow and 

sequence flow.

P
o
o
l

P
o
o
l

Pools (Participants) and Lanes 
represent responsibilities for 

activities in a process. A pool 

or a lane can be an 

organization, a role, or a 

system. Lanes subdivide pools 

or other lanes hierarchically.
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Task

L
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Task
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Message Flow 

symbolizes information

flow across organizational 

boundaries. Message flow 

can be attached to pools, 

activities, or message 

events.

Data

TaskInput Out-

put

Data Store

A Data Object represents information flowing 

through the process, such as business 

documents, e‐mails, or letters. 

A Data Store is a place where the process can 

read or write data, e.g., a database or a filing 

cabinet. It persists beyond the lifetime of the 

process instance.

A Data Input is an external input for the 

entire process. It can be read by an activity.

A Data Output is a variable available as result 

of the entire process.

A Message is used to depict the contents of a 

communication between two Participants.

A Collection Data Object represents a 

collection of information, e.g., a list of order 

items.

Pool (Collapsed)

Collaboration Diagram
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Choreographies

Choreography Diagram

A Choreography Task 
represents an Interaction 

(Message Exchange) 

between two Participants.

Choreography

Task

Participant A

Participant B

A Choreography Sub‐
Process contains a refined 

choreography with several 

Interactions.

Multiple Participants Marker 
denotes a set of 

Participants of the 

same kind.
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Sub‐Process

Event Sub‐Process

Conditional

Start Event

Error End 

Event

Start

Event

End

Event

Looped 

Sub‐Process 

condition
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Participant A

Participant C
Participant B

Choreography 

Task

Participant A

Participant B

Choreography 

Task

Participant A

Participant C

Initiating

Message

Response

Message

Choreography 

Task

Participant B

Participant A

When splitting, it routes the sequence flow to exactly 

one of the outgoing branches. When merging, it awaits 

one incoming branch to complete before triggering the 

outgoing flow.

Exclusive Gateway

Is always followed by catching events or receive tasks. 

Sequence flow is routed to the subsequent event/task 

which happens first.

Event‐based Gateway

When used to split the sequence flow, all outgoing 

branches are activated simultaneously. When merging 

parallel branches it waits for all incoming branches to 

complete before triggering the outgoing flow.

Parallel Gateway

Choreography

Sub‐Process

Participant A

Participant C

Participant B

Activities
Conversations

Events

Gateways

Conversation Diagram

None: Untyped events, 

indicate start point, state 

changes or final states.

Message: Receiving and 

sending messages.

Timer: Cyclic timer events, 

points in time, time spans or 

timeouts.

Error: Catching or throwing 

named errors.

Cancel: Reacting to cancelled 

transactions or triggering 

cancellation.

Compensation: Handling or 

triggering compensation.

Conditional: Reacting to 

changed business conditions 

or integrating business rules.

Signal: Signalling across differ‐

ent processes. A signal thrown 

can be caught multiple times.

Multiple: Catching one out of 

a set of events. Throwing all 

events defined

Link: Off‐page connectors. 

Two corresponding link events 

equal a sequence flow.

Terminate: Triggering the 

immediate termination of a 

process.

Escalation: Escalating to 

an higher level of 

responsibility. 

Parallel Multiple: Catching 

all out of a set of parallel 

events.

Start EndIntermediate
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Sequence Flow

defines the execution 

order of activities.

Conditional Flow

has a condition 

assigned that defines 

whether or not the 

flow is used.

Default Flow

is the default branch

to be chosen if all 

other conditions 

evaluate to false.

 

Task

A Task is a unit of work, the job to be 

performed. When marked with a symbol 

it indicates a Sub‐Process, an activity that can 

be refined.

Transaction

A Transaction is a set of activities that logically 

belong together; it might follow a specified 

transaction protocol.

Event 

Sub‐Process

An Event Sub‐Process is placed into a Process or 

Sub‐Process. It is activated when its start event 

gets triggered and can interrupt the higher level 

process context or run in parallel (non‐

interrupting) depending on the start event.

Call Activity
A Call Activity is a wrapper for a globally defined 

Sub‐Process or Task that is reused in the current 

process.

Task Types
Types specify the nature of 

the action to be performed:

Send Task

Receive Task

User Task

Manual Task

Business Rule Task

Service Task

Script Task

Markers indicate execution 

behavior of activities:

Activity Markers

Sub‐Process Marker

Loop Marker

Parallel MI Marker

Sequential MI Marker

~ Ad Hoc Marker

Compensation Marker

A Communication defines a set of 

logically related message exchanges.

When marked with a       symbol it 

indicates a Sub‐Conversation, a 

compound conversation element.

A Forked Conversation Link connects 

Communications and multiple 

Participants.

A Conversation Link connects 

Communications and Participants.

Inclusive Gateway
When splitting, one or more 

branches are activated. All 

active incoming branches must 

complete before merging.

Complex Gateway
Complex merging and 

branching behavior that is not 

captured by other gateways.

Exclusive Event‐based Gateway 
(instantiate)
Each occurrence of a subsequent 

event starts a new process 

instance.

Parallel Event‐based Gateway 
(instantiate)
The occurrence of all subsequent 

events starts a new process 

instance.

Pool 

(collapsed)

Multi Instance Pool 

(collapsed)

Communication

Sub‐Conversation

Pool 

(collapsed)
Participant B

The order of message 
exchanges can be 

specified by combining 

message flow and 

sequence flow.

P
o
o
l

P
o
o
l

Pools (Participants) and Lanes 
represent responsibilities for 

activities in a process. A pool 

or a lane can be an 

organization, a role, or a 

system. Lanes subdivide pools 

or other lanes hierarchically.
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Task

L
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Task
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Message Flow 

symbolizes information

flow across organizational 

boundaries. Message flow 

can be attached to pools, 

activities, or message 

events.

Data

TaskInput Out-

put

Data Store

A Data Object represents information flowing 

through the process, such as business 

documents, e‐mails, or letters. 

A Data Store is a place where the process can 

read or write data, e.g., a database or a filing 

cabinet. It persists beyond the lifetime of the 

process instance.

A Data Input is an external input for the 

entire process. It can be read by an activity.

A Data Output is a variable available as result 

of the entire process.

A Message is used to depict the contents of a 

communication between two Participants.

A Collection Data Object represents a 

collection of information, e.g., a list of order 

items.

Pool (Collapsed)

Collaboration Diagram
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Choreographies

Choreography Diagram

A Choreography Task 
represents an Interaction 

(Message Exchange) 

between two Participants.

Choreography

Task

Participant A

Participant B

A Choreography Sub‐
Process contains a refined 

choreography with several 

Interactions.

Multiple Participants Marker 
denotes a set of 

Participants of the 

same kind.
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Participant A

Participant C
Participant B

Choreography 
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Participant A

Participant B

Choreography 

Task

Participant A

Participant C

Initiating

Message

Response

Message

Choreography 

Task

Participant B

Participant A

When splitting, it routes the sequence flow to exactly 

one of the outgoing branches. When merging, it awaits 

one incoming branch to complete before triggering the 

outgoing flow.

Exclusive Gateway

Is always followed by catching events or receive tasks. 

Sequence flow is routed to the subsequent event/task 

which happens first.

Event‐based Gateway

When used to split the sequence flow, all outgoing 

branches are activated simultaneously. When merging 

parallel branches it waits for all incoming branches to 

complete before triggering the outgoing flow.

Parallel Gateway

Choreography

Sub‐Process

Participant A

Participant C

Participant B
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An arbitrary set of objects can be defined as a group
to show that they logically belong together

A group is represented by rounded corner rectangles with 
dashed lines

BPTrends    July, 2004 Introduction to BPMN
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6 

Artifacts 

BPMN was designed to allow modelers and modeling tools some flexibility in extending the basic 
notation and in providing the ability to add context appropriate to a specific modeling situation, 
such as for a vertical market (e.g., insurance or banking). Any number of Artifacts can be added to a 
diagram, as appropriate for the context of the business processes being modeled. The current 
version of the BPMN specification pre-defines only three types of BPD Artifacts, which are: 

 
 

Data Object 

Data Objects are a mechanism to show how 

data is required or produced by activities. 

They are connected to activities through 
Associations. 

 

 
 

 

Group 

A Group is represented by a rounded corner 
rectangle drawn with a dashed line (see the 

figure to the right). The grouping can be used 
for documentation or analysis purposes, but 

does not affect the Sequence Flow. 

 

 
 

 

 

Annotation 

Annotations are a mechanism for a modeler 
to provide additional text information for the 

reader of a BPMN Diagram (see the figure to 
the right). 

 

 

 

Modelers can create their own types of Artifacts, which add more details about how the process is 
performed—quite often to show the inputs and outputs of activities in the Process. However, the 
basic structure of the Process, as determined by the Activities, Gateways, and Sequence Flow, is not 
changed with the addition of Artifacts in the diagram, as you can see by comparing Figure 4 and 
Figure 5.  
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Any object can be associated with a text annotation
to provide any additional information and documentation

that can be needed

A text annotation is represented as a dotted-line call-out

BPTrends    July, 2004 Introduction to BPMN
 

(c) 2004 Stephen A. White. All Rights Reserved. www.bptrends.com
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Artifacts 

BPMN was designed to allow modelers and modeling tools some flexibility in extending the basic 
notation and in providing the ability to add context appropriate to a specific modeling situation, 
such as for a vertical market (e.g., insurance or banking). Any number of Artifacts can be added to a 
diagram, as appropriate for the context of the business processes being modeled. The current 
version of the BPMN specification pre-defines only three types of BPD Artifacts, which are: 

 
 

Data Object 

Data Objects are a mechanism to show how 

data is required or produced by activities. 

They are connected to activities through 
Associations. 

 

 
 

 

Group 

A Group is represented by a rounded corner 
rectangle drawn with a dashed line (see the 

figure to the right). The grouping can be used 
for documentation or analysis purposes, but 

does not affect the Sequence Flow. 

 

 
 

 

 

Annotation 

Annotations are a mechanism for a modeler 
to provide additional text information for the 

reader of a BPMN Diagram (see the figure to 
the right). 

 

 

 

Modelers can create their own types of Artifacts, which add more details about how the process is 
performed—quite often to show the inputs and outputs of activities in the Process. However, the 
basic structure of the Process, as determined by the Activities, Gateways, and Sequence Flow, is not 
changed with the addition of Artifacts in the diagram, as you can see by comparing Figure 4 and 
Figure 5.  
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Events Activities

Artefacts

Graphical connecting objects

Sequence flow mechanism Compensation Association

S
ta

rt

In
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d

Message

Timer

Error

Multiple

Link

Rule

Compensation

Cancel

Terminate

General

Event type

A message arrives from a participant and triggers the Event. This causes 

process to {start, continue, end} if it was waiting for a message, or changes 

the flow if exception happens. End type of message event indicates that a 

message is sent to a participant at the conclusion of the process.

Event flow 
Description

An event is something that »happens« during the process. These events affect the 

flow of the process and usually have a cause (trigger) or an impact (result). 

Examples: 'Email received', '3 o'clock', 'Warehouse empty', 'Critical error',...

An activity is a generic type of work that a company performs. An 

activity can be atomic (task) or compound (process, sub-process). 

Examples: 'Send a letter', 'Write a report', 'Calculate the interests',...

~

Description

Process

Collapsed 

sub-process

Expanded 

sub-process

Task

Transaction

A task is used to represent the 

activity on the lowest abstraction 

level.

More information about the 

transaction and compensation 

attribute can be found under 

»Compensation Association«.

Looping

Ad Hoc

Compensation

Task/Subprocess special attributes

The task or sub-process is repeated.

The tasks in the sub-process can not be connected with 

sequence flows at design time.

Multiple instances of task or sub-process will be created.

The symbol represents a compensation task or sub-process.

Multiple instances

Gateways
A gateway is used to split or merge multiple process 

flows. Thus it will determine branching, forking, 

merging and joining of paths. Examples: 'Condition true? 

– yes/no', 'Choose colour? – red/green/blue',...

Gateway control types

Data based exclusive decision or 

merging. Both symbols have equal 

meaning. See also Conditional flow.

Event based exclusive decision only.

Data based inclusive decision or 

merging.

Complex condition (a combination of 

basic conditions)

Parallel forking and joining 

(synchronization).

XOR
(DATA)

XOR
(EVENT)

OR

COM-

PLEX

AND

Swimlanes
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Pools and lanes are used to represent organizations, 

roles, systems and responsibilities. Examples: 

'University', 'Sales division', 'Warehouse', 'ERP system',...

A Lane is a sub-partition within a pool used to organize and 

categorize activities.

A Pool represents a participant in a process. It contains a business 

process and is used in B2B situations.

A Pool MUST contain 0 or 1 

business process.

A Pool can contain 0 or more 

lanes. 

Two pools can only be connected 

with message flows.

Artefacts are used to provide additional information about the process. If 

required, modellers and modelling tools are free to add new artefacts. 

Examples of data objects: 'A letter', 'Email message', 'XML document', 

'Confirmation',...

Set of standardized artefacts

Data object

Group

Annotation

Data objects provide information about what activities are required to be 

triggered and/or what they produce. They are considered as Artefacts 

because they do not have any direct effect on the Sequence Flow or 

Message Flow of the Process. The state of the data object should also be 

set.

Grouping can be used for documentation or analysis purposes. Groups 

can also be used to identify the activities of a distributed transaction that is 

shown across Pools. Grouping of activities does not affect the Sequence 

or Message Flow.

Text Annotations are a mechanism for a modeller to provide additional 

information for the reader of a BPMN Diagram.

Normal 

sequence flow

Conditional 

sequence flow

Default 

sequence flow

Message flow

Association

There are three ways of connecting Flow objects (Events, Activities, 
Gateways) with each other or with other information – using sequence 

flows, message flows or associations.

Graphical connecting objects

A Sequence Flow is used to show the order In which the activities in a 

process will be performed.

A Message Flow is used to show the flow of messages between two 

participants that are prepared to send and receive them. In BPMN, 

two separate Pools in a Diagram can represent the two participants.
An Association (directed, non-directed) is used to associate 

information with Flow Objects. Text and graphical non-Flow Objects 

can be associated with Flow objects.

A Sequence Flow can have condition expressions which are evaluated 

at runtime to determine whether or not the flow will be used.

For Data-Based Exclusive Decisions or Inclusive Decisions, one type 

of flow is the Default condition flow. This flow will be used only if all 

other outgoing conditional flows are NOT true at runtime.

Sequence Flow and Message Flow rules
Only objects that can have an incoming and/or outgoing Sequence Flow / Message 

Flow are shown in the Tables Below.

Start 

transaction

Successfull

transaction

Task A

Transaction boundary

Undo task A

Task B

Undo task B

Failed transaction

Transaction 

exception

Handle through 

other services

Wait a few minutes

Try again

Error - compensation 

events cannot be 

triggered

Task

Compensation activity

In case of transactions it is desired that all activities which constitute 

a transaction are finished successfully. Otherwise the transaction fails 

and rollback (compensation) activities occur which undo done 

activities.
Normal sequence flow

Use of the sequence flow 

mechanism

Use of message events and 

message flows

Use of flows within lanes Use of gatewaysWrong use of flows in/between 

pools
When modelling Pools, sequence flows and start/end events are 

often missing, because it is wrongly presumed that message 

flows substitute sequence flows. Additionally, sequence flows 

are incorrectly used to connect pools.

P
o

o
l 
A

Task A

P
o

o
l 
B

Task D

Message 

flow AD

Message 

flow EB

Task B

Task E

Missing sequence flows

Task C

Task F

Missing end event

Missing start event

Model the process in each Pool independently and afterwards 

define message flows between Pools.

(Wrong) Use of time events

Task A Task B ......

Task B ...

Delay

Exception time

(e.g. »after 2 hours«)

Here a time event Is used as 

a DELAY mechanism.

Here it represents the 

DURATION of a task.

...

An intermediate event 

has to be used.

There are two common mistakes when using time events. First, 

starting events are often used instead of intermediate events. 

Second, intermediate events are often used as a delay 

mechanism but modelled as an exception mechanism 

(representing the duration of a task) and vice-versa (see the 

right use below).

Use of tasks and events

Starting 

task A

Receiving 

document 

X

...
Task A 

finished

Document X

...

Task A
...

Normal flow

Document X

Event X

Analysts often wrongly model events and tasks. For 

example: events are wrongly modelled as tasks, task states 

are modelled as new tasks. 

This task is redundant. 

Task automatically 

starts at input 

sequence flow 

This task is redundant. 

Task A is automatically 

finished at output 

sequence flow. 

This task is redundant.The act of receiving 

a document is a task itself. 

Task A Task B ......

Message A

Message B
A

B

Task A Task B ......

Message A

B

Message B

Starting and intermediate events can not be sources of 

message flows.
Both examples are wrong - intermediate 

message events can not produce 

message flows. Events can be only 

triggered by a message flow.

Wrong positioning of 

message event

The Start Event indicates where a particular process will start. Intermediate 

Events occur between a Start Event and an End Event. It will affect the flow 

of the process, but will not start or (directly) terminate the process. The End 

Event indicates where a process will end.

A specific time or cycle can be set that will trigger the start of the Process 

or continue the process. Intermediate timer can be used to model the time-

based delays.

This type of event is triggered when the conditions for a rule

become true. Rules can be very useful to interrupt the loop process, for 

example: 'The number of repeats = N'. Intermediate rule is used only for 

exception handling.

A Link is a mechanism for connecting the end (Result) of one

Process to the start (Trigger) of another. Typically, these are

two Sub-Processes within the same parent Process. It can be used, for 

example, when the working area (page) is too small – go to another page.

This type of event indicates that there are multiple ways of triggering the

Process. Only one of them will be required to {start, continue, end}  the 

Process.

This type of End indicates that a named Error should be generated. This 

Error will be caught by an Intermediate Event within the Event Context.

This type of End indicates that all activities in the Process should be 

immediately terminated. This includes all instances of Multi-Instances. The 

Process is terminated without compensation or event handling.

Explanation of Poster Symbols

About the BPMN Poster

Sequence flows are not 

allowed between Pools

P
o

o
l 
B L
a

n
e

 A
L

a
n

e
 B

Task A

Task B Task C

P
o

o
l 
A L
a

n
e

 A
L

a
n

e
 B

Task A

Task B Task C

A message flow is not 

allowed within a process
A Pool can contain only one 

(1) process

Lanes are often wrongly used in similar ways as Pools. They 

wrongly contain more business processes or contain message 

flows between different lanes.

Gateways are connected only with sequence flows. Also Avoid 

potential deadlocks when using gateways.

Task A

Task B

Decision 

information 

from Pool X

Message flow cannot 

influence the gateway

No output flow from the task 

exists.

The decision must 

contain at least two 

output flows

When using expanded sub-processes, sequence flows should 

be connected to the boundaries of sub-processes. Processes 

and sub-processes should start and end properly!

Task A

Sub-process »P«

Task B Task C

A sequence flow cannot cross 

the boundary of a sub-process

The process should have an 

end event

The sub-process should 

have a start event

Task A

Sub-process »P«

Task B Task C

Task C

A conditional flow Is not 

allowed (necessary) here

Send message to 

Pool X A message flow cannot be 

a gateway alternative

Analysing 

decision 

information

Task A

Task B

Task C

Send message 

to Pool X

Message to Pool X

Message

from Pool X

Exception flow

Until Loop

~

Ad Hoc –

No flow

The Sequence Flow mechanisms is divided into types: Normal flow, Exception flow, 

Conditional flow, Link Events and Ad Hoc (no flow). Refer also to specific 

»Workflow Patterns«.

A

A

Intermediate 

link used as 

GOTO

Important note, explanation

Warning or error in the BPMN model

Recommendation

Wrong model

Right (corrected) model

This poster is licensed under the Creative Commons Attribution-

Noncommercial-No Derivative Works 2.5 Slovenia License 

Authors: 

Gregor Polan!i! & Tomislav Rozman 

Email: info@itposter.net

University of Maribor

Faculty of Electrical Engineering and Computer Science

Institute of Informatics

Poster version: 1.0.9 (4
th

June 2008)

Literature used: BPMN Specification 1.0 @ http://www.bpmi.org

http://bpmn.itposter.net

This is used for compensation handling--both setting and performing 

compensation. It calls for compensation if the Event is part of a Normal 

Flow. It reacts to a named compensation call when attached to the 

boundary of an activity. Very useful for modelling roll-back actions within 

the transaction.

This type of  Event is used within a Transaction Sub-Process. This type of 

Event MUST be attached to the boundary of a Sub-Process. It SHALL be 

triggered if a Cancel End Event is reached within the Transaction Sub-

Process.

Workflow patterns
Normal sequence flow

Parallel split, uncontrolled flow

Multiple merge, uncontrolled flow

Exclusive choice with 

decision gateway

Simple merge, 

uncontrolled flow

Synchronization

(pararel join)

Parallel split, 

forking gateway

Discriminator,

merging gateway

Multiple choice

Alter. 3

Alter. 1

Alter. 2

Event based decision Complex decision 

(gateway)

Multiple choice, inclusive 

decision gateway Synchronization merge, 

merging gateway

Simple merge, 

uncontrolled flow

Intermediate link 

used as GOTO

No Expanded sub-process

Looped subprocess

Interrupt 

loop rule

B

B ~ Collapsed adhoc sub-process

F
ro

m
:

To:

F
ro

m
:

To:

L
a

n
e[state]

Check for the latest version at: http://bpmn.itposter.net

Example of a

deadlock

Exception X

Exception X

Exception X

Performing 

task A

Conditional flow

Although it is recommended that a process has an explicit start and end 

event, this is not a rule. In fact start and end events can be hidden in a sub 

process, if needed, or attached to the boundary of the task so as not to 

interrupt the normal sequence flow between the sub-process and the rest of 

the process.

Document Y

Event Y

Exception flow

Cancel - compensation events are triggered. 

Cancel event can be used only with transaction.

...

...

......

... ...

...
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Many process modelling methodologies utilise 
the concept of a swimlane as a mechanism 

to organise activities into separate visual categories 
in order to illustrate different functional capabilities 

or responsibilities

BPMN supports two main swimlane objects:
Pool
Lane
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A pool represents a participant (or role) in a process
A pool is represented as rectangle with a name

A lane is a hierarchical sub-partition within a pool
that is used to organise and categorise activities

A lane is an inner rectangle to the pool
that extends to the entire length of the pool

Activities
Conversations

Events

Gateways

Conversation Diagram

None: Untyped events, 

indicate start point, state 

changes or final states.

Message: Receiving and 

sending messages.

Timer: Cyclic timer events, 

points in time, time spans or 

timeouts.

Error: Catching or throwing 

named errors.

Cancel: Reacting to cancelled 

transactions or triggering 

cancellation.

Compensation: Handling or 

triggering compensation.

Conditional: Reacting to 

changed business conditions 

or integrating business rules.

Signal: Signalling across differ‐

ent processes. A signal thrown 

can be caught multiple times.

Multiple: Catching one out of 

a set of events. Throwing all 

events defined

Link: Off‐page connectors. 

Two corresponding link events 

equal a sequence flow.

Terminate: Triggering the 

immediate termination of a 

process.

Escalation: Escalating to 

an higher level of 

responsibility. 

Parallel Multiple: Catching 

all out of a set of parallel 

events.

Start EndIntermediate
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Sequence Flow

defines the execution 

order of activities.

Conditional Flow

has a condition 

assigned that defines 

whether or not the 

flow is used.

Default Flow

is the default branch

to be chosen if all 

other conditions 

evaluate to false.

 

Task

A Task is a unit of work, the job to be 

performed. When marked with a symbol 

it indicates a Sub‐Process, an activity that can 

be refined.

Transaction

A Transaction is a set of activities that logically 

belong together; it might follow a specified 

transaction protocol.

Event 

Sub‐Process

An Event Sub‐Process is placed into a Process or 

Sub‐Process. It is activated when its start event 

gets triggered and can interrupt the higher level 

process context or run in parallel (non‐

interrupting) depending on the start event.

Call Activity
A Call Activity is a wrapper for a globally defined 

Sub‐Process or Task that is reused in the current 

process.

Task Types
Types specify the nature of 

the action to be performed:

Send Task

Receive Task

User Task

Manual Task

Business Rule Task

Service Task

Script Task

Markers indicate execution 

behavior of activities:

Activity Markers

Sub‐Process Marker

Loop Marker

Parallel MI Marker

Sequential MI Marker

~ Ad Hoc Marker

Compensation Marker

A Communication defines a set of 

logically related message exchanges.

When marked with a       symbol it 

indicates a Sub‐Conversation, a 

compound conversation element.

A Forked Conversation Link connects 

Communications and multiple 

Participants.

A Conversation Link connects 

Communications and Participants.

Inclusive Gateway
When splitting, one or more 

branches are activated. All 

active incoming branches must 

complete before merging.

Complex Gateway
Complex merging and 

branching behavior that is not 

captured by other gateways.

Exclusive Event‐based Gateway 
(instantiate)
Each occurrence of a subsequent 

event starts a new process 

instance.

Parallel Event‐based Gateway 
(instantiate)
The occurrence of all subsequent 

events starts a new process 

instance.

Pool 

(collapsed)

Multi Instance Pool 

(collapsed)

Communication

Sub‐Conversation

Pool 

(collapsed)
Participant B

The order of message 
exchanges can be 

specified by combining 

message flow and 

sequence flow.

P
o
o
l

P
o
o
l

Pools (Participants) and Lanes 
represent responsibilities for 

activities in a process. A pool 

or a lane can be an 

organization, a role, or a 

system. Lanes subdivide pools 

or other lanes hierarchically.

L
a
n
e

Task
L
a
n
e

Task

P
o
o
l

Message Flow 

symbolizes information

flow across organizational 

boundaries. Message flow 

can be attached to pools, 

activities, or message 

events.

Data

TaskInput Out-

put

Data Store

A Data Object represents information flowing 

through the process, such as business 

documents, e‐mails, or letters. 

A Data Store is a place where the process can 

read or write data, e.g., a database or a filing 

cabinet. It persists beyond the lifetime of the 

process instance.

A Data Input is an external input for the 

entire process. It can be read by an activity.

A Data Output is a variable available as result 

of the entire process.

A Message is used to depict the contents of a 

communication between two Participants.

A Collection Data Object represents a 

collection of information, e.g., a list of order 

items.

Pool (Collapsed)

Collaboration Diagram

P
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o
l 
(E

x
p
a
n
d
e
d
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L
a
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L
a
n
e

Choreographies

Choreography Diagram

A Choreography Task 
represents an Interaction 

(Message Exchange) 

between two Participants.

Choreography

Task

Participant A

Participant B

A Choreography Sub‐
Process contains a refined 

choreography with several 

Interactions.

Multiple Participants Marker 
denotes a set of 

Participants of the 

same kind.

Swimlanes

BPMN 2.0 ‐ Business Process Model and Notation

Collection

Ad‐hoc Sub‐Process

Task

Task

~

Message

Start Event

Message Flow

Data Object

Collapsed

Sub‐Process

Event‐based

Gateway

Escalation 

End Event

Timer

Intermediate

Event

Receive Task

Attached 

Intermediate 

Timer Event

Link 

Intermediate 

Event

Manual Task

End

Event

Data 

Store

Link 

Intermediate 

Event

Parallel 

Multiple 

Intermediate 

Event

Text Annotation

Group

Multi Instance 

Task (Parallel)

Message

End Event

Send Task

Parallel

Gateway

Exclusive

Gateway

Attached 

Intermediate 

Error Event

Signal

End 

Event

Call Activity

 

Sub‐Process

Event Sub‐Process

Conditional

Start Event

Error End 

Event

Start

Event

End

Event

Looped 

Sub‐Process 

condition

http://bpmb.de/poster

Participant A

Participant C
Participant B

Choreography 

Task

Participant A

Participant B

Choreography 

Task

Participant A

Participant C

Initiating

Message

Response

Message

Choreography 

Task

Participant B

Participant A

When splitting, it routes the sequence flow to exactly 

one of the outgoing branches. When merging, it awaits 

one incoming branch to complete before triggering the 

outgoing flow.

Exclusive Gateway

Is always followed by catching events or receive tasks. 

Sequence flow is routed to the subsequent event/task 

which happens first.

Event‐based Gateway

When used to split the sequence flow, all outgoing 

branches are activated simultaneously. When merging 

parallel branches it waits for all incoming branches to 

complete before triggering the outgoing flow.

Parallel Gateway

Choreography

Sub‐Process

Participant A

Participant C

Participant B
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Gateways Data

Attaching a data object with an Undirected 
Association to a sequence flow indicates hand‐over 

of information between the activities involved.

A Directed Association indicates information flow. 

A data object can be read at the start of an 

activity or written upon completion.

A Bidirected Association indicates that the data 

object is modified, i.e. read and written during the 

execution of an actvity.

A Data Object represents information flowing 

through the process, such as business documents, 

e‐mails or letters. 

Events Transactions

Swimlanes

activity

Start Event: Catching an event 

starts a new process instance.

Intermediate Event (catching): 
The process can only continue 

once an event has been caught.

Attached Intermediate Event: The 

activity is aborted once an event is 

caught.

Intermediate Event (throwing): 
An event is thrown and the process 

continues.

End Event: An event is thrown 

when the end of the process is 

reached.

Start EndIntermediate

Plain

Message

Timer

Error

Cancel

Compen‐

sation

Conditional

Link

Signal

Multiple

Terminate

Catching Throwing

Untyped events, typically 

showing where the process 

starts or ends.

Receiving and sending 

messages.

Cyclic timer events, points in 

time, time spans or timeouts.

Catching or throwing named 

errors.

Reacting to cancelled 

transactions or triggering 

cancellation.

Compensation handling or 

triggering compensation.

Reacting to changed business 

conditions or integrating 

business rules.

Signalling across different 

processes. One signal thrown 

can be caught multiple times.

Catching or throwing one out of 

a set of events.

Off‐page connectors. Two 

corresponding link events equal 

a sequence flow.

Triggering the immediate 

termination of a process.

Data‐based Exclusive Gateway
When splitting, it routes the sequence flow to exactly one of the outgoing 

branches based on conditions. When merging, it awaits one incoming branch 

to complete before triggering the outgoing flow.

Inclusive Gateway
When splitting, one or more branches are activated based on branching 

conditions. When merging, it awaits all active incoming branches to 

complete.

Complex Gateway
It triggers one or more branches based on complex conditions or verbal 

descriptions. Use it sparingly as the semantics might not be clear.

Parallel Gateway
When used to split the sequence flow, all outgoing branches are activated 

simultaneously. When merging parallel branches it waits for all incoming 

branches to complete before triggering the outgoing flow.

Activities

BPMN ‐ Business Process Modeling Notation

Transaction

Activity

Compensate 

Activity

Transaction

A Transaction is a set of activities that logically 

belong together; it might follow a specified 

transaction protocol.

Attached Intermediate Cancel Events indicate 

reactions to the cancellation of a transaction. 

Activities inside the transaction are compensated 

upon cancellation.

Completed activities can be compensated. An 

activity and the corresponding Compensate Activity 

are related using an attached Intermediate 
Compensation Event.

Web: bpt.hpi.uni‐potsdam.de

Oryx: oryx‐project.org

Blog: bpmn.info
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read

doc

write

doc

modify

doc

modify

doc
[state2]

doc
[state1]

Pool

Pool

Message Flow symbolizes 

information flow across 

organizational boundaries.

Message flow can be attached to 

pools, activities, or message events.

The order of message exchanges 

can be specified by combining 

message flow and sequence flow.
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Task
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Task
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Pools and Lanes represent 

responsibilities for activities in a 

process. A pool or a lane can be an 

organization, a role, or a system.

Lanes sub‐divide pools or other 

lanes hierarchically.

Pool
Collapsed Pools hide all internals 

of the contained processes.

Task

Task

~

Collapsed 

Subprocess

Intermediate 

Message Event

Task

Task

Task

Task

Loop 

Activity

Multiple 

Instances

Collapsed Pool

L
a
n
e

L
a
n
e
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x
p
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L
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L
a
n
e

Data 

Object 

[state1]

Data 

Object 

[state2]

Conditional

Start Event

Parallel 

Gateway

Parallel 

Gateway

Grouping

End Event

Terminate 

End Event

Data‐based 

Exclusive  

Gateway

Embedded 

Subprocess

Ad‐hoc Subprocess

Text Annotation

Data 

Object

Intermediate 

Timer Event

Sequence 

Flow

Intermediate 

Error Event

Exception 

Flow

Event‐based 

Exclusive  

Gateway Intermediate 

Message Event

Intermediate 

Timer Event

Catching Throwing

Event‐based Exclusive Gateway
Is always followed by catching events or receive tasks. Sequence flow is 

routed to the subsequent event/task which happens first.

Condition

Default 

Flow

Multiple 

Instances

Loop

Multiple Instances of the 

same activity are started in 

parallel or sequentially, e.g. 

for each line item in an 

order.

Loop Activity is iterated if a 

loop condition is true. The 

condition is either tested 

before or after the activity 

execution.

Ad‐hoc Subprocesses 
contain tasks only. Each task 

can be executed arbitrarily 

often until a completion 

condition is fulfilled.

Collapsed 

Subprocess

Task
A Task is a unit of 

work, the job to be 

performed.

A Subprocess is a 

decomposable activity. 

It can be collapsed to 

hide the details.

An Expanded Subprocess contains a 

valid BPMN diagram.

Expanded SubprocessAd‐hoc Subprocess

~

Sequence Flow defines the 

execution order of activities.

Conditional Flow has a 

condition assigned that 

defines whether or not the 

flow is used.

Default Flow is the default 

branch to be chosen if all 

other conditions evaluate to 

false.

End Error Event

Message Flow

Documentation

Group

Text Annotation

An arbitrary set of objects can be 

defined as a Group to show that 

they logically belong together.

Any object can be associated with a 

Text Annotation to provide 

additional documentation.

Events Activities

Artefacts

Graphical connecting objects

Sequence flow mechanism Compensation Association

S
ta

rt

In
te

rm
e

d
ia

te

E
n

d

Message

Timer

Error

Multiple

Link

Rule

Compensation

Cancel

Terminate

General

Event type

A message arrives from a participant and triggers the Event. This causes 

process to {start, continue, end} if it was waiting for a message, or changes 

the flow if exception happens. End type of message event indicates that a 

message is sent to a participant at the conclusion of the process.

Event flow 
Description

An event is something that »happens« during the process. These events affect the 

flow of the process and usually have a cause (trigger) or an impact (result). 

Examples: 'Email received', '3 o'clock', 'Warehouse empty', 'Critical error',...

An activity is a generic type of work that a company performs. An 

activity can be atomic (task) or compound (process, sub-process). 

Examples: 'Send a letter', 'Write a report', 'Calculate the interests',...

~

Description

Process

Collapsed 

sub-process

Expanded 

sub-process

Task

Transaction

A task is used to represent the 

activity on the lowest abstraction 

level.

More information about the 

transaction and compensation 

attribute can be found under 

»Compensation Association«.

Looping

Ad Hoc

Compensation

Task/Subprocess special attributes

The task or sub-process is repeated.

The tasks in the sub-process can not be connected with 

sequence flows at design time.

Multiple instances of task or sub-process will be created.

The symbol represents a compensation task or sub-process.

Multiple instances

Gateways
A gateway is used to split or merge multiple process 

flows. Thus it will determine branching, forking, 

merging and joining of paths. Examples: 'Condition true? 

– yes/no', 'Choose colour? – red/green/blue',...

Gateway control types

Data based exclusive decision or 

merging. Both symbols have equal 

meaning. See also Conditional flow.

Event based exclusive decision only.

Data based inclusive decision or 

merging.

Complex condition (a combination of 

basic conditions)

Parallel forking and joining 

(synchronization).

XOR
(DATA)

XOR
(EVENT)

OR

COM-

PLEX

AND

Swimlanes
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Pools and lanes are used to represent organizations, 

roles, systems and responsibilities. Examples: 

'University', 'Sales division', 'Warehouse', 'ERP system',...

A Lane is a sub-partition within a pool used to organize and 

categorize activities.

A Pool represents a participant in a process. It contains a business 

process and is used in B2B situations.

A Pool MUST contain 0 or 1 

business process.

A Pool can contain 0 or more 

lanes. 

Two pools can only be connected 

with message flows.

Artefacts are used to provide additional information about the process. If 

required, modellers and modelling tools are free to add new artefacts. 

Examples of data objects: 'A letter', 'Email message', 'XML document', 

'Confirmation',...

Set of standardized artefacts

Data object

Group

Annotation

Data objects provide information about what activities are required to be 

triggered and/or what they produce. They are considered as Artefacts 

because they do not have any direct effect on the Sequence Flow or 

Message Flow of the Process. The state of the data object should also be 

set.

Grouping can be used for documentation or analysis purposes. Groups 

can also be used to identify the activities of a distributed transaction that is 

shown across Pools. Grouping of activities does not affect the Sequence 

or Message Flow.

Text Annotations are a mechanism for a modeller to provide additional 

information for the reader of a BPMN Diagram.

Normal 

sequence flow

Conditional 

sequence flow

Default 

sequence flow

Message flow

Association

There are three ways of connecting Flow objects (Events, Activities, 
Gateways) with each other or with other information – using sequence 

flows, message flows or associations.

Graphical connecting objects

A Sequence Flow is used to show the order In which the activities in a 

process will be performed.

A Message Flow is used to show the flow of messages between two 

participants that are prepared to send and receive them. In BPMN, 

two separate Pools in a Diagram can represent the two participants.
An Association (directed, non-directed) is used to associate 

information with Flow Objects. Text and graphical non-Flow Objects 

can be associated with Flow objects.

A Sequence Flow can have condition expressions which are evaluated 

at runtime to determine whether or not the flow will be used.

For Data-Based Exclusive Decisions or Inclusive Decisions, one type 

of flow is the Default condition flow. This flow will be used only if all 

other outgoing conditional flows are NOT true at runtime.

Sequence Flow and Message Flow rules
Only objects that can have an incoming and/or outgoing Sequence Flow / Message 

Flow are shown in the Tables Below.

Start 

transaction

Successfull

transaction

Task A

Transaction boundary

Undo task A

Task B

Undo task B

Failed transaction

Transaction 

exception

Handle through 

other services

Wait a few minutes

Try again

Error - compensation 

events cannot be 

triggered

Task

Compensation activity

In case of transactions it is desired that all activities which constitute 

a transaction are finished successfully. Otherwise the transaction fails 

and rollback (compensation) activities occur which undo done 

activities.
Normal sequence flow

Use of the sequence flow 

mechanism

Use of message events and 

message flows

Use of flows within lanes Use of gatewaysWrong use of flows in/between 

pools
When modelling Pools, sequence flows and start/end events are 

often missing, because it is wrongly presumed that message 

flows substitute sequence flows. Additionally, sequence flows 

are incorrectly used to connect pools.

P
o
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l 
A

Task A

P
o

o
l 
B

Task D

Message 

flow AD

Message 

flow EB

Task B

Task E

Missing sequence flows

Task C

Task F

Missing end event

Missing start event

Model the process in each Pool independently and afterwards 

define message flows between Pools.

(Wrong) Use of time events

Task A Task B ......

Task B ...

Delay

Exception time

(e.g. »after 2 hours«)

Here a time event Is used as 

a DELAY mechanism.

Here it represents the 

DURATION of a task.

...

An intermediate event 

has to be used.

There are two common mistakes when using time events. First, 

starting events are often used instead of intermediate events. 

Second, intermediate events are often used as a delay 

mechanism but modelled as an exception mechanism 

(representing the duration of a task) and vice-versa (see the 

right use below).

Use of tasks and events

Starting 

task A

Receiving 

document 

X

...
Task A 

finished

Document X

...

Task A
...

Normal flow

Document X

Event X

Analysts often wrongly model events and tasks. For 

example: events are wrongly modelled as tasks, task states 

are modelled as new tasks. 

This task is redundant. 

Task automatically 

starts at input 

sequence flow 

This task is redundant. 

Task A is automatically 

finished at output 

sequence flow. 

This task is redundant.The act of receiving 

a document is a task itself. 

Task A Task B ......

Message A

Message B
A

B

Task A Task B ......

Message A

B

Message B

Starting and intermediate events can not be sources of 

message flows.
Both examples are wrong - intermediate 

message events can not produce 

message flows. Events can be only 

triggered by a message flow.

Wrong positioning of 

message event

The Start Event indicates where a particular process will start. Intermediate 

Events occur between a Start Event and an End Event. It will affect the flow 

of the process, but will not start or (directly) terminate the process. The End 

Event indicates where a process will end.

A specific time or cycle can be set that will trigger the start of the Process 

or continue the process. Intermediate timer can be used to model the time-

based delays.

This type of event is triggered when the conditions for a rule

become true. Rules can be very useful to interrupt the loop process, for 

example: 'The number of repeats = N'. Intermediate rule is used only for 

exception handling.

A Link is a mechanism for connecting the end (Result) of one

Process to the start (Trigger) of another. Typically, these are

two Sub-Processes within the same parent Process. It can be used, for 

example, when the working area (page) is too small – go to another page.

This type of event indicates that there are multiple ways of triggering the

Process. Only one of them will be required to {start, continue, end}  the 

Process.

This type of End indicates that a named Error should be generated. This 

Error will be caught by an Intermediate Event within the Event Context.

This type of End indicates that all activities in the Process should be 

immediately terminated. This includes all instances of Multi-Instances. The 

Process is terminated without compensation or event handling.

Explanation of Poster Symbols

About the BPMN Poster

Sequence flows are not 

allowed between Pools
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 A
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e
 B

Task A

Task B Task C

P
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o
l 
A L
a

n
e

 A
L

a
n

e
 B

Task A

Task B Task C

A message flow is not 

allowed within a process
A Pool can contain only one 

(1) process

Lanes are often wrongly used in similar ways as Pools. They 

wrongly contain more business processes or contain message 

flows between different lanes.

Gateways are connected only with sequence flows. Also Avoid 

potential deadlocks when using gateways.

Task A

Task B

Decision 

information 

from Pool X

Message flow cannot 

influence the gateway

No output flow from the task 

exists.

The decision must 

contain at least two 

output flows

When using expanded sub-processes, sequence flows should 

be connected to the boundaries of sub-processes. Processes 

and sub-processes should start and end properly!

Task A

Sub-process »P«

Task B Task C

A sequence flow cannot cross 

the boundary of a sub-process

The process should have an 

end event

The sub-process should 

have a start event

Task A

Sub-process »P«

Task B Task C

Task C

A conditional flow Is not 

allowed (necessary) here

Send message to 

Pool X A message flow cannot be 

a gateway alternative

Analysing 

decision 

information

Task A

Task B

Task C

Send message 

to Pool X

Message to Pool X

Message

from Pool X

Exception flow

Until Loop

~

Ad Hoc –

No flow

The Sequence Flow mechanisms is divided into types: Normal flow, Exception flow, 

Conditional flow, Link Events and Ad Hoc (no flow). Refer also to specific 

»Workflow Patterns«.

A

A

Intermediate 

link used as 

GOTO

Important note, explanation

Warning or error in the BPMN model

Recommendation

Wrong model

Right (corrected) model
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This is used for compensation handling--both setting and performing 

compensation. It calls for compensation if the Event is part of a Normal 

Flow. It reacts to a named compensation call when attached to the 

boundary of an activity. Very useful for modelling roll-back actions within 

the transaction.

This type of  Event is used within a Transaction Sub-Process. This type of 

Event MUST be attached to the boundary of a Sub-Process. It SHALL be 

triggered if a Cancel End Event is reached within the Transaction Sub-

Process.

Workflow patterns
Normal sequence flow

Parallel split, uncontrolled flow

Multiple merge, uncontrolled flow

Exclusive choice with 

decision gateway

Simple merge, 

uncontrolled flow

Synchronization

(pararel join)

Parallel split, 

forking gateway

Discriminator,

merging gateway

Multiple choice

Alter. 3

Alter. 1

Alter. 2

Event based decision Complex decision 

(gateway)

Multiple choice, inclusive 

decision gateway Synchronization merge, 

merging gateway

Simple merge, 

uncontrolled flow

Intermediate link 

used as GOTO

No Expanded sub-process

Looped subprocess

Interrupt 

loop rule

B

B ~ Collapsed adhoc sub-process

F
ro

m
:

To:

F
ro

m
:

To:

L
a

n
e[state]

Check for the latest version at: http://bpmn.itposter.net

Example of a

deadlock

Exception X

Exception X

Exception X

Performing 

task A

Conditional flow

Although it is recommended that a process has an explicit start and end 

event, this is not a rule. In fact start and end events can be hidden in a sub 

process, if needed, or attached to the boundary of the task so as not to 

interrupt the normal sequence flow between the sub-process and the rest of 

the process.

Document Y

Event Y

Exception flow

Cancel - compensation events are triggered. 

Cancel event can be used only with transaction.

...

...

......

... ...

...
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Theory:
 fix a small set of core elements

so that modellers do not have to learn and recognise 
a large number of different shapes:

Events
Activities
Gateways

Practice:
use different border styles and internal markers

to add many more information
(this way the notation is more extensible)

giovedì 5 dicembre 13



Event

37

An event is something that “happens” during 
the course of a business process

The type of an event is one among:
start, intermediate, end

An event is represented as a circle
its type depends on the style of the border

Usually an event has a cause (trigger)
or an impact (result)

Internal markers denote the trigger or result
giovedì 5 dicembre 13
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Gateways Data

Attaching a data object with an Undirected 
Association to a sequence flow indicates hand‐over 

of information between the activities involved.

A Directed Association indicates information flow. 

A data object can be read at the start of an 

activity or written upon completion.

A Bidirected Association indicates that the data 

object is modified, i.e. read and written during the 

execution of an actvity.

A Data Object represents information flowing 

through the process, such as business documents, 

e‐mails or letters. 

Events Transactions

Swimlanes

activity

Start Event: Catching an event 

starts a new process instance.

Intermediate Event (catching): 
The process can only continue 

once an event has been caught.

Attached Intermediate Event: The 

activity is aborted once an event is 

caught.

Intermediate Event (throwing): 
An event is thrown and the process 

continues.

End Event: An event is thrown 

when the end of the process is 

reached.

Start EndIntermediate

Plain

Message

Timer

Error

Cancel

Compen‐

sation

Conditional

Link

Signal

Multiple

Terminate

Catching Throwing

Untyped events, typically 

showing where the process 

starts or ends.

Receiving and sending 

messages.

Cyclic timer events, points in 

time, time spans or timeouts.

Catching or throwing named 

errors.

Reacting to cancelled 

transactions or triggering 

cancellation.

Compensation handling or 

triggering compensation.

Reacting to changed business 

conditions or integrating 

business rules.

Signalling across different 

processes. One signal thrown 

can be caught multiple times.

Catching or throwing one out of 

a set of events.

Off‐page connectors. Two 

corresponding link events equal 

a sequence flow.

Triggering the immediate 

termination of a process.

Data‐based Exclusive Gateway
When splitting, it routes the sequence flow to exactly one of the outgoing 

branches based on conditions. When merging, it awaits one incoming branch 

to complete before triggering the outgoing flow.

Inclusive Gateway
When splitting, one or more branches are activated based on branching 

conditions. When merging, it awaits all active incoming branches to 

complete.

Complex Gateway
It triggers one or more branches based on complex conditions or verbal 

descriptions. Use it sparingly as the semantics might not be clear.

Parallel Gateway
When used to split the sequence flow, all outgoing branches are activated 

simultaneously. When merging parallel branches it waits for all incoming 

branches to complete before triggering the outgoing flow.

Activities

BPMN ‐ Business Process Modeling Notation

Transaction

Activity

Compensate 

Activity

Transaction

A Transaction is a set of activities that logically 

belong together; it might follow a specified 

transaction protocol.

Attached Intermediate Cancel Events indicate 

reactions to the cancellation of a transaction. 

Activities inside the transaction are compensated 

upon cancellation.

Completed activities can be compensated. An 

activity and the corresponding Compensate Activity 

are related using an attached Intermediate 
Compensation Event.
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Pool

Pool

Message Flow symbolizes 

information flow across 

organizational boundaries.

Message flow can be attached to 

pools, activities, or message events.

The order of message exchanges 

can be specified by combining 

message flow and sequence flow.
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Pools and Lanes represent 

responsibilities for activities in a 

process. A pool or a lane can be an 

organization, a role, or a system.

Lanes sub‐divide pools or other 

lanes hierarchically.

Pool
Collapsed Pools hide all internals 

of the contained processes.

Task

Task

~

Collapsed 

Subprocess

Intermediate 

Message Event

Task

Task

Task

Task

Loop 

Activity

Multiple 

Instances

Collapsed Pool
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Data 

Object 

[state1]

Data 

Object 

[state2]

Conditional

Start Event

Parallel 

Gateway

Parallel 

Gateway

Grouping

End Event

Terminate 

End Event

Data‐based 

Exclusive  

Gateway

Embedded 

Subprocess

Ad‐hoc Subprocess

Text Annotation

Data 

Object

Intermediate 

Timer Event

Sequence 

Flow

Intermediate 

Error Event

Exception 

Flow

Event‐based 

Exclusive  

Gateway Intermediate 

Message Event

Intermediate 

Timer Event

Catching Throwing

Event‐based Exclusive Gateway
Is always followed by catching events or receive tasks. Sequence flow is 

routed to the subsequent event/task which happens first.

Condition

Default 

Flow

Multiple 

Instances

Loop

Multiple Instances of the 

same activity are started in 

parallel or sequentially, e.g. 

for each line item in an 

order.

Loop Activity is iterated if a 

loop condition is true. The 

condition is either tested 

before or after the activity 

execution.

Ad‐hoc Subprocesses 
contain tasks only. Each task 

can be executed arbitrarily 

often until a completion 

condition is fulfilled.

Collapsed 

Subprocess

Task
A Task is a unit of 

work, the job to be 

performed.

A Subprocess is a 

decomposable activity. 

It can be collapsed to 

hide the details.

An Expanded Subprocess contains a 

valid BPMN diagram.

Expanded SubprocessAd‐hoc Subprocess

~

Sequence Flow defines the 

execution order of activities.

Conditional Flow has a 

condition assigned that 

defines whether or not the 

flow is used.

Default Flow is the default 

branch to be chosen if all 

other conditions evaluate to 

false.

End Error Event

Message Flow

Documentation

Group

Text Annotation

An arbitrary set of objects can be 

defined as a Group to show that 

they logically belong together.

Any object can be associated with a 

Text Annotation to provide 

additional documentation.

Gateways Data

Attaching a data object with an Undirected 
Association to a sequence flow indicates hand‐over 

of information between the activities involved.

A Directed Association indicates information flow. 

A data object can be read at the start of an 

activity or written upon completion.

A Bidirected Association indicates that the data 

object is modified, i.e. read and written during the 

execution of an actvity.

A Data Object represents information flowing 

through the process, such as business documents, 

e‐mails or letters. 

Events Transactions

Swimlanes

activity

Start Event: Catching an event 

starts a new process instance.

Intermediate Event (catching): 
The process can only continue 

once an event has been caught.

Attached Intermediate Event: The 

activity is aborted once an event is 

caught.

Intermediate Event (throwing): 
An event is thrown and the process 

continues.

End Event: An event is thrown 

when the end of the process is 

reached.

Start EndIntermediate

Plain

Message

Timer

Error

Cancel

Compen‐

sation

Conditional

Link

Signal

Multiple

Terminate

Catching Throwing

Untyped events, typically 

showing where the process 

starts or ends.

Receiving and sending 

messages.

Cyclic timer events, points in 

time, time spans or timeouts.

Catching or throwing named 

errors.

Reacting to cancelled 

transactions or triggering 

cancellation.

Compensation handling or 

triggering compensation.

Reacting to changed business 

conditions or integrating 

business rules.

Signalling across different 

processes. One signal thrown 

can be caught multiple times.

Catching or throwing one out of 

a set of events.

Off‐page connectors. Two 

corresponding link events equal 

a sequence flow.

Triggering the immediate 

termination of a process.

Data‐based Exclusive Gateway
When splitting, it routes the sequence flow to exactly one of the outgoing 

branches based on conditions. When merging, it awaits one incoming branch 

to complete before triggering the outgoing flow.

Inclusive Gateway
When splitting, one or more branches are activated based on branching 

conditions. When merging, it awaits all active incoming branches to 

complete.

Complex Gateway
It triggers one or more branches based on complex conditions or verbal 

descriptions. Use it sparingly as the semantics might not be clear.

Parallel Gateway
When used to split the sequence flow, all outgoing branches are activated 

simultaneously. When merging parallel branches it waits for all incoming 

branches to complete before triggering the outgoing flow.

Activities

BPMN ‐ Business Process Modeling Notation

Transaction

Activity

Compensate 

Activity

Transaction

A Transaction is a set of activities that logically 

belong together; it might follow a specified 

transaction protocol.

Attached Intermediate Cancel Events indicate 

reactions to the cancellation of a transaction. 

Activities inside the transaction are compensated 

upon cancellation.

Completed activities can be compensated. An 

activity and the corresponding Compensate Activity 

are related using an attached Intermediate 
Compensation Event.
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Pool

Pool

Message Flow symbolizes 

information flow across 

organizational boundaries.

Message flow can be attached to 

pools, activities, or message events.

The order of message exchanges 

can be specified by combining 

message flow and sequence flow.
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Pools and Lanes represent 

responsibilities for activities in a 

process. A pool or a lane can be an 

organization, a role, or a system.

Lanes sub‐divide pools or other 

lanes hierarchically.

Pool
Collapsed Pools hide all internals 

of the contained processes.
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Collapsed 

Subprocess
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Message Event

Task
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Collapsed Pool
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Data 
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[state1]

Data 
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[state2]

Conditional

Start Event

Parallel 

Gateway

Parallel 

Gateway

Grouping

End Event

Terminate 

End Event

Data‐based 

Exclusive  

Gateway

Embedded 

Subprocess

Ad‐hoc Subprocess

Text Annotation

Data 

Object

Intermediate 

Timer Event

Sequence 

Flow

Intermediate 

Error Event

Exception 

Flow

Event‐based 

Exclusive  

Gateway Intermediate 

Message Event

Intermediate 

Timer Event

Catching Throwing

Event‐based Exclusive Gateway
Is always followed by catching events or receive tasks. Sequence flow is 

routed to the subsequent event/task which happens first.

Condition

Default 

Flow

Multiple 

Instances

Loop

Multiple Instances of the 

same activity are started in 

parallel or sequentially, e.g. 

for each line item in an 

order.

Loop Activity is iterated if a 

loop condition is true. The 

condition is either tested 

before or after the activity 

execution.

Ad‐hoc Subprocesses 
contain tasks only. Each task 

can be executed arbitrarily 

often until a completion 

condition is fulfilled.

Collapsed 

Subprocess

Task
A Task is a unit of 

work, the job to be 

performed.

A Subprocess is a 

decomposable activity. 

It can be collapsed to 

hide the details.

An Expanded Subprocess contains a 

valid BPMN diagram.

Expanded SubprocessAd‐hoc Subprocess

~

Sequence Flow defines the 

execution order of activities.

Conditional Flow has a 

condition assigned that 

defines whether or not the 

flow is used.

Default Flow is the default 

branch to be chosen if all 

other conditions evaluate to 

false.

End Error Event

Message Flow

Documentation

Group

Text Annotation

An arbitrary set of objects can be 

defined as a Group to show that 

they logically belong together.

Any object can be associated with a 

Text Annotation to provide 

additional documentation.

Gateways Data

Attaching a data object with an Undirected 
Association to a sequence flow indicates hand‐over 

of information between the activities involved.

A Directed Association indicates information flow. 

A data object can be read at the start of an 

activity or written upon completion.

A Bidirected Association indicates that the data 

object is modified, i.e. read and written during the 

execution of an actvity.

A Data Object represents information flowing 

through the process, such as business documents, 

e‐mails or letters. 

Events Transactions

Swimlanes

activity

Start Event: Catching an event 

starts a new process instance.

Intermediate Event (catching): 
The process can only continue 

once an event has been caught.

Attached Intermediate Event: The 

activity is aborted once an event is 

caught.

Intermediate Event (throwing): 
An event is thrown and the process 

continues.

End Event: An event is thrown 

when the end of the process is 

reached.

Start EndIntermediate

Plain

Message

Timer

Error

Cancel

Compen‐

sation

Conditional

Link

Signal

Multiple

Terminate

Catching Throwing

Untyped events, typically 

showing where the process 

starts or ends.

Receiving and sending 

messages.

Cyclic timer events, points in 

time, time spans or timeouts.

Catching or throwing named 

errors.

Reacting to cancelled 

transactions or triggering 

cancellation.

Compensation handling or 

triggering compensation.

Reacting to changed business 

conditions or integrating 

business rules.

Signalling across different 

processes. One signal thrown 

can be caught multiple times.

Catching or throwing one out of 

a set of events.

Off‐page connectors. Two 

corresponding link events equal 

a sequence flow.

Triggering the immediate 

termination of a process.

Data‐based Exclusive Gateway
When splitting, it routes the sequence flow to exactly one of the outgoing 

branches based on conditions. When merging, it awaits one incoming branch 

to complete before triggering the outgoing flow.

Inclusive Gateway
When splitting, one or more branches are activated based on branching 

conditions. When merging, it awaits all active incoming branches to 

complete.

Complex Gateway
It triggers one or more branches based on complex conditions or verbal 

descriptions. Use it sparingly as the semantics might not be clear.

Parallel Gateway
When used to split the sequence flow, all outgoing branches are activated 

simultaneously. When merging parallel branches it waits for all incoming 

branches to complete before triggering the outgoing flow.

Activities

BPMN ‐ Business Process Modeling Notation

Transaction

Activity

Compensate 

Activity

Transaction

A Transaction is a set of activities that logically 

belong together; it might follow a specified 

transaction protocol.

Attached Intermediate Cancel Events indicate 

reactions to the cancellation of a transaction. 

Activities inside the transaction are compensated 

upon cancellation.

Completed activities can be compensated. An 

activity and the corresponding Compensate Activity 

are related using an attached Intermediate 
Compensation Event.
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Pool

Pool

Message Flow symbolizes 

information flow across 

organizational boundaries.

Message flow can be attached to 

pools, activities, or message events.

The order of message exchanges 

can be specified by combining 

message flow and sequence flow.
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Pools and Lanes represent 

responsibilities for activities in a 

process. A pool or a lane can be an 

organization, a role, or a system.

Lanes sub‐divide pools or other 

lanes hierarchically.

Pool
Collapsed Pools hide all internals 

of the contained processes.
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[state1]

Data 
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Conditional
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Parallel 

Gateway

Parallel 

Gateway

Grouping

End Event

Terminate 

End Event

Data‐based 

Exclusive  

Gateway

Embedded 

Subprocess

Ad‐hoc Subprocess

Text Annotation

Data 

Object

Intermediate 

Timer Event

Sequence 

Flow

Intermediate 

Error Event

Exception 

Flow

Event‐based 

Exclusive  

Gateway Intermediate 

Message Event

Intermediate 

Timer Event

Catching Throwing

Event‐based Exclusive Gateway
Is always followed by catching events or receive tasks. Sequence flow is 

routed to the subsequent event/task which happens first.

Condition

Default 

Flow

Multiple 

Instances

Loop

Multiple Instances of the 

same activity are started in 

parallel or sequentially, e.g. 

for each line item in an 

order.

Loop Activity is iterated if a 

loop condition is true. The 

condition is either tested 

before or after the activity 

execution.

Ad‐hoc Subprocesses 
contain tasks only. Each task 

can be executed arbitrarily 

often until a completion 

condition is fulfilled.

Collapsed 

Subprocess

Task
A Task is a unit of 

work, the job to be 

performed.

A Subprocess is a 

decomposable activity. 

It can be collapsed to 

hide the details.

An Expanded Subprocess contains a 

valid BPMN diagram.

Expanded SubprocessAd‐hoc Subprocess

~

Sequence Flow defines the 

execution order of activities.

Conditional Flow has a 

condition assigned that 

defines whether or not the 

flow is used.

Default Flow is the default 

branch to be chosen if all 

other conditions evaluate to 

false.

End Error Event

Message Flow

Documentation

Group

Text Annotation

An arbitrary set of objects can be 

defined as a Group to show that 

they logically belong together.

Any object can be associated with a 

Text Annotation to provide 

additional documentation.

Gateways Data

Attaching a data object with an Undirected 
Association to a sequence flow indicates hand‐over 

of information between the activities involved.

A Directed Association indicates information flow. 

A data object can be read at the start of an 

activity or written upon completion.

A Bidirected Association indicates that the data 

object is modified, i.e. read and written during the 

execution of an actvity.

A Data Object represents information flowing 

through the process, such as business documents, 

e‐mails or letters. 

Events Transactions

Swimlanes

activity

Start Event: Catching an event 

starts a new process instance.

Intermediate Event (catching): 
The process can only continue 

once an event has been caught.

Attached Intermediate Event: The 

activity is aborted once an event is 

caught.

Intermediate Event (throwing): 
An event is thrown and the process 

continues.

End Event: An event is thrown 

when the end of the process is 

reached.

Start EndIntermediate

Plain

Message

Timer

Error

Cancel

Compen‐

sation

Conditional

Link

Signal

Multiple

Terminate

Catching Throwing

Untyped events, typically 

showing where the process 

starts or ends.

Receiving and sending 

messages.

Cyclic timer events, points in 

time, time spans or timeouts.

Catching or throwing named 

errors.

Reacting to cancelled 

transactions or triggering 

cancellation.

Compensation handling or 

triggering compensation.

Reacting to changed business 

conditions or integrating 

business rules.

Signalling across different 

processes. One signal thrown 

can be caught multiple times.

Catching or throwing one out of 

a set of events.

Off‐page connectors. Two 

corresponding link events equal 

a sequence flow.

Triggering the immediate 

termination of a process.

Data‐based Exclusive Gateway
When splitting, it routes the sequence flow to exactly one of the outgoing 

branches based on conditions. When merging, it awaits one incoming branch 

to complete before triggering the outgoing flow.

Inclusive Gateway
When splitting, one or more branches are activated based on branching 

conditions. When merging, it awaits all active incoming branches to 

complete.

Complex Gateway
It triggers one or more branches based on complex conditions or verbal 

descriptions. Use it sparingly as the semantics might not be clear.

Parallel Gateway
When used to split the sequence flow, all outgoing branches are activated 

simultaneously. When merging parallel branches it waits for all incoming 

branches to complete before triggering the outgoing flow.

Activities
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Transaction

Activity

Compensate 

Activity

Transaction

A Transaction is a set of activities that logically 

belong together; it might follow a specified 

transaction protocol.

Attached Intermediate Cancel Events indicate 

reactions to the cancellation of a transaction. 

Activities inside the transaction are compensated 

upon cancellation.

Completed activities can be compensated. An 

activity and the corresponding Compensate Activity 

are related using an attached Intermediate 
Compensation Event.
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Pool

Pool

Message Flow symbolizes 

information flow across 

organizational boundaries.

Message flow can be attached to 

pools, activities, or message events.

The order of message exchanges 

can be specified by combining 

message flow and sequence flow.
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Pools and Lanes represent 

responsibilities for activities in a 

process. A pool or a lane can be an 

organization, a role, or a system.

Lanes sub‐divide pools or other 

lanes hierarchically.

Pool
Collapsed Pools hide all internals 

of the contained processes.
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Intermediate 

Timer Event

Catching Throwing

Event‐based Exclusive Gateway
Is always followed by catching events or receive tasks. Sequence flow is 

routed to the subsequent event/task which happens first.

Condition

Default 

Flow

Multiple 

Instances

Loop

Multiple Instances of the 

same activity are started in 

parallel or sequentially, e.g. 

for each line item in an 

order.

Loop Activity is iterated if a 

loop condition is true. The 

condition is either tested 

before or after the activity 

execution.

Ad‐hoc Subprocesses 
contain tasks only. Each task 

can be executed arbitrarily 

often until a completion 

condition is fulfilled.

Collapsed 

Subprocess

Task
A Task is a unit of 

work, the job to be 

performed.

A Subprocess is a 

decomposable activity. 

It can be collapsed to 

hide the details.

An Expanded Subprocess contains a 

valid BPMN diagram.

Expanded SubprocessAd‐hoc Subprocess

~

Sequence Flow defines the 

execution order of activities.

Conditional Flow has a 

condition assigned that 

defines whether or not the 

flow is used.

Default Flow is the default 

branch to be chosen if all 

other conditions evaluate to 

false.

End Error Event

Message Flow

Documentation

Group

Text Annotation

An arbitrary set of objects can be 

defined as a Group to show that 

they logically belong together.

Any object can be associated with a 

Text Annotation to provide 

additional documentation.
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Gateways Data

Attaching a data object with an Undirected 
Association to a sequence flow indicates hand‐over 

of information between the activities involved.

A Directed Association indicates information flow. 

A data object can be read at the start of an 

activity or written upon completion.

A Bidirected Association indicates that the data 

object is modified, i.e. read and written during the 

execution of an actvity.

A Data Object represents information flowing 

through the process, such as business documents, 

e‐mails or letters. 

Events Transactions

Swimlanes

activity

Start Event: Catching an event 

starts a new process instance.

Intermediate Event (catching): 
The process can only continue 

once an event has been caught.

Attached Intermediate Event: The 

activity is aborted once an event is 

caught.

Intermediate Event (throwing): 
An event is thrown and the process 

continues.

End Event: An event is thrown 

when the end of the process is 

reached.

Start EndIntermediate

Plain

Message

Timer

Error

Cancel

Compen‐

sation

Conditional

Link

Signal

Multiple

Terminate

Catching Throwing

Untyped events, typically 

showing where the process 

starts or ends.

Receiving and sending 

messages.

Cyclic timer events, points in 

time, time spans or timeouts.

Catching or throwing named 

errors.

Reacting to cancelled 

transactions or triggering 

cancellation.

Compensation handling or 

triggering compensation.

Reacting to changed business 

conditions or integrating 

business rules.

Signalling across different 

processes. One signal thrown 

can be caught multiple times.

Catching or throwing one out of 

a set of events.

Off‐page connectors. Two 

corresponding link events equal 

a sequence flow.

Triggering the immediate 

termination of a process.

Data‐based Exclusive Gateway
When splitting, it routes the sequence flow to exactly one of the outgoing 

branches based on conditions. When merging, it awaits one incoming branch 

to complete before triggering the outgoing flow.

Inclusive Gateway
When splitting, one or more branches are activated based on branching 

conditions. When merging, it awaits all active incoming branches to 

complete.

Complex Gateway
It triggers one or more branches based on complex conditions or verbal 

descriptions. Use it sparingly as the semantics might not be clear.

Parallel Gateway
When used to split the sequence flow, all outgoing branches are activated 

simultaneously. When merging parallel branches it waits for all incoming 

branches to complete before triggering the outgoing flow.

Activities

BPMN ‐ Business Process Modeling Notation

Transaction

Activity

Compensate 

Activity

Transaction

A Transaction is a set of activities that logically 

belong together; it might follow a specified 

transaction protocol.

Attached Intermediate Cancel Events indicate 

reactions to the cancellation of a transaction. 

Activities inside the transaction are compensated 

upon cancellation.

Completed activities can be compensated. An 

activity and the corresponding Compensate Activity 

are related using an attached Intermediate 
Compensation Event.
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Pool

Pool

Message Flow symbolizes 

information flow across 

organizational boundaries.

Message flow can be attached to 

pools, activities, or message events.

The order of message exchanges 

can be specified by combining 

message flow and sequence flow.
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Pools and Lanes represent 

responsibilities for activities in a 

process. A pool or a lane can be an 

organization, a role, or a system.

Lanes sub‐divide pools or other 

lanes hierarchically.

Pool
Collapsed Pools hide all internals 

of the contained processes.
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Event‐based Exclusive Gateway
Is always followed by catching events or receive tasks. Sequence flow is 

routed to the subsequent event/task which happens first.

Condition

Default 

Flow

Multiple 

Instances

Loop

Multiple Instances of the 

same activity are started in 

parallel or sequentially, e.g. 

for each line item in an 

order.

Loop Activity is iterated if a 

loop condition is true. The 

condition is either tested 

before or after the activity 

execution.

Ad‐hoc Subprocesses 
contain tasks only. Each task 

can be executed arbitrarily 

often until a completion 

condition is fulfilled.

Collapsed 

Subprocess

Task
A Task is a unit of 

work, the job to be 

performed.

A Subprocess is a 

decomposable activity. 

It can be collapsed to 

hide the details.

An Expanded Subprocess contains a 

valid BPMN diagram.

Expanded SubprocessAd‐hoc Subprocess

~

Sequence Flow defines the 

execution order of activities.

Conditional Flow has a 

condition assigned that 

defines whether or not the 

flow is used.

Default Flow is the default 

branch to be chosen if all 

other conditions evaluate to 

false.

End Error Event

Message Flow

Documentation

Group

Text Annotation

An arbitrary set of objects can be 

defined as a Group to show that 

they logically belong together.

Any object can be associated with a 

Text Annotation to provide 

additional documentation.
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Activities
Conversations

Events

Gateways

Conversation Diagram

None: Untyped events, 

indicate start point, state 

changes or final states.

Message: Receiving and 

sending messages.

Timer: Cyclic timer events, 

points in time, time spans or 

timeouts.

Error: Catching or throwing 

named errors.

Cancel: Reacting to cancelled 

transactions or triggering 

cancellation.

Compensation: Handling or 

triggering compensation.

Conditional: Reacting to 

changed business conditions 

or integrating business rules.

Signal: Signalling across differ‐

ent processes. A signal thrown 

can be caught multiple times.

Multiple: Catching one out of 

a set of events. Throwing all 

events defined

Link: Off‐page connectors. 

Two corresponding link events 

equal a sequence flow.

Terminate: Triggering the 

immediate termination of a 

process.

Escalation: Escalating to 

an higher level of 

responsibility. 

Parallel Multiple: Catching 

all out of a set of parallel 

events.

Start EndIntermediate
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Sequence Flow

defines the execution 

order of activities.

Conditional Flow

has a condition 

assigned that defines 

whether or not the 

flow is used.

Default Flow

is the default branch

to be chosen if all 

other conditions 

evaluate to false.

 

Task

A Task is a unit of work, the job to be 

performed. When marked with a symbol 

it indicates a Sub‐Process, an activity that can 

be refined.

Transaction

A Transaction is a set of activities that logically 

belong together; it might follow a specified 

transaction protocol.

Event 

Sub‐Process

An Event Sub‐Process is placed into a Process or 

Sub‐Process. It is activated when its start event 

gets triggered and can interrupt the higher level 

process context or run in parallel (non‐

interrupting) depending on the start event.

Call Activity
A Call Activity is a wrapper for a globally defined 

Sub‐Process or Task that is reused in the current 

process.

Task Types
Types specify the nature of 

the action to be performed:

Send Task

Receive Task

User Task

Manual Task

Business Rule Task

Service Task

Script Task

Markers indicate execution 

behavior of activities:

Activity Markers

Sub‐Process Marker

Loop Marker

Parallel MI Marker

Sequential MI Marker

~ Ad Hoc Marker

Compensation Marker

A Communication defines a set of 

logically related message exchanges.

When marked with a       symbol it 

indicates a Sub‐Conversation, a 

compound conversation element.

A Forked Conversation Link connects 

Communications and multiple 

Participants.

A Conversation Link connects 

Communications and Participants.

Inclusive Gateway
When splitting, one or more 

branches are activated. All 

active incoming branches must 

complete before merging.

Complex Gateway
Complex merging and 

branching behavior that is not 

captured by other gateways.

Exclusive Event‐based Gateway 
(instantiate)
Each occurrence of a subsequent 

event starts a new process 

instance.

Parallel Event‐based Gateway 
(instantiate)
The occurrence of all subsequent 

events starts a new process 

instance.

Pool 

(collapsed)

Multi Instance Pool 

(collapsed)

Communication

Sub‐Conversation

Pool 

(collapsed)
Participant B

The order of message 
exchanges can be 

specified by combining 

message flow and 

sequence flow.
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Pools (Participants) and Lanes 
represent responsibilities for 

activities in a process. A pool 

or a lane can be an 

organization, a role, or a 

system. Lanes subdivide pools 

or other lanes hierarchically.
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Task

L
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Task
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Message Flow 

symbolizes information

flow across organizational 

boundaries. Message flow 

can be attached to pools, 

activities, or message 

events.

Data

TaskInput Out-

put

Data Store

A Data Object represents information flowing 

through the process, such as business 

documents, e‐mails, or letters. 

A Data Store is a place where the process can 

read or write data, e.g., a database or a filing 

cabinet. It persists beyond the lifetime of the 

process instance.

A Data Input is an external input for the 

entire process. It can be read by an activity.

A Data Output is a variable available as result 

of the entire process.

A Message is used to depict the contents of a 

communication between two Participants.

A Collection Data Object represents a 

collection of information, e.g., a list of order 

items.

Pool (Collapsed)

Collaboration Diagram
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Choreographies

Choreography Diagram

A Choreography Task 
represents an Interaction 

(Message Exchange) 

between two Participants.

Choreography

Task

Participant A

Participant B

A Choreography Sub‐
Process contains a refined 

choreography with several 

Interactions.

Multiple Participants Marker 
denotes a set of 

Participants of the 

same kind.

Swimlanes
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Ad‐hoc Sub‐Process

Task

Task

~

Message

Start Event

Message Flow

Data Object

Collapsed

Sub‐Process

Event‐based

Gateway

Escalation 

End Event

Timer

Intermediate

Event

Receive Task

Attached 

Intermediate 

Timer Event

Link 

Intermediate 

Event

Manual Task

End

Event

Data 

Store

Link 

Intermediate 

Event

Parallel 

Multiple 

Intermediate 

Event

Text Annotation

Group

Multi Instance 

Task (Parallel)

Message

End Event

Send Task

Parallel

Gateway

Exclusive

Gateway

Attached 

Intermediate 

Error Event

Signal

End 

Event

Call Activity

 

Sub‐Process

Event Sub‐Process

Conditional

Start Event

Error End 

Event

Start

Event

End

Event

Looped 

Sub‐Process 

condition
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Participant A

Participant C
Participant B

Choreography 

Task

Participant A

Participant B

Choreography 

Task

Participant A

Participant C

Initiating

Message

Response

Message

Choreography 

Task

Participant B

Participant A

When splitting, it routes the sequence flow to exactly 

one of the outgoing branches. When merging, it awaits 

one incoming branch to complete before triggering the 

outgoing flow.

Exclusive Gateway

Is always followed by catching events or receive tasks. 

Sequence flow is routed to the subsequent event/task 

which happens first.

Event‐based Gateway

When used to split the sequence flow, all outgoing 

branches are activated simultaneously. When merging 

parallel branches it waits for all incoming branches to 

complete before triggering the outgoing flow.

Parallel Gateway

Choreography

Sub‐Process

Participant A

Participant C

Participant B

Events Activities

Artefacts

Graphical connecting objects

Sequence flow mechanism Compensation Association
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Message

Timer

Error

Multiple

Link

Rule

Compensation

Cancel

Terminate

General

Event type

A message arrives from a participant and triggers the Event. This causes 

process to {start, continue, end} if it was waiting for a message, or changes 

the flow if exception happens. End type of message event indicates that a 

message is sent to a participant at the conclusion of the process.

Event flow 
Description

An event is something that »happens« during the process. These events affect the 

flow of the process and usually have a cause (trigger) or an impact (result). 

Examples: 'Email received', '3 o'clock', 'Warehouse empty', 'Critical error',...

An activity is a generic type of work that a company performs. An 

activity can be atomic (task) or compound (process, sub-process). 

Examples: 'Send a letter', 'Write a report', 'Calculate the interests',...

~

Description

Process

Collapsed 

sub-process

Expanded 

sub-process

Task

Transaction

A task is used to represent the 

activity on the lowest abstraction 

level.

More information about the 

transaction and compensation 

attribute can be found under 

»Compensation Association«.

Looping

Ad Hoc

Compensation

Task/Subprocess special attributes

The task or sub-process is repeated.

The tasks in the sub-process can not be connected with 

sequence flows at design time.

Multiple instances of task or sub-process will be created.

The symbol represents a compensation task or sub-process.

Multiple instances

Gateways
A gateway is used to split or merge multiple process 

flows. Thus it will determine branching, forking, 

merging and joining of paths. Examples: 'Condition true? 

– yes/no', 'Choose colour? – red/green/blue',...

Gateway control types

Data based exclusive decision or 

merging. Both symbols have equal 

meaning. See also Conditional flow.

Event based exclusive decision only.

Data based inclusive decision or 

merging.

Complex condition (a combination of 

basic conditions)

Parallel forking and joining 

(synchronization).

XOR
(DATA)

XOR
(EVENT)

OR

COM-

PLEX

AND

Swimlanes
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Pools and lanes are used to represent organizations, 

roles, systems and responsibilities. Examples: 

'University', 'Sales division', 'Warehouse', 'ERP system',...

A Lane is a sub-partition within a pool used to organize and 

categorize activities.

A Pool represents a participant in a process. It contains a business 

process and is used in B2B situations.

A Pool MUST contain 0 or 1 

business process.

A Pool can contain 0 or more 

lanes. 

Two pools can only be connected 

with message flows.

Artefacts are used to provide additional information about the process. If 

required, modellers and modelling tools are free to add new artefacts. 

Examples of data objects: 'A letter', 'Email message', 'XML document', 

'Confirmation',...

Set of standardized artefacts

Data object

Group

Annotation

Data objects provide information about what activities are required to be 

triggered and/or what they produce. They are considered as Artefacts 

because they do not have any direct effect on the Sequence Flow or 

Message Flow of the Process. The state of the data object should also be 

set.

Grouping can be used for documentation or analysis purposes. Groups 

can also be used to identify the activities of a distributed transaction that is 

shown across Pools. Grouping of activities does not affect the Sequence 

or Message Flow.

Text Annotations are a mechanism for a modeller to provide additional 

information for the reader of a BPMN Diagram.

Normal 

sequence flow

Conditional 

sequence flow

Default 

sequence flow

Message flow

Association

There are three ways of connecting Flow objects (Events, Activities, 
Gateways) with each other or with other information – using sequence 

flows, message flows or associations.

Graphical connecting objects

A Sequence Flow is used to show the order In which the activities in a 

process will be performed.

A Message Flow is used to show the flow of messages between two 

participants that are prepared to send and receive them. In BPMN, 

two separate Pools in a Diagram can represent the two participants.
An Association (directed, non-directed) is used to associate 

information with Flow Objects. Text and graphical non-Flow Objects 

can be associated with Flow objects.

A Sequence Flow can have condition expressions which are evaluated 

at runtime to determine whether or not the flow will be used.

For Data-Based Exclusive Decisions or Inclusive Decisions, one type 

of flow is the Default condition flow. This flow will be used only if all 

other outgoing conditional flows are NOT true at runtime.

Sequence Flow and Message Flow rules
Only objects that can have an incoming and/or outgoing Sequence Flow / Message 

Flow are shown in the Tables Below.

Start 

transaction

Successfull

transaction

Task A

Transaction boundary

Undo task A

Task B

Undo task B

Failed transaction

Transaction 

exception

Handle through 

other services

Wait a few minutes

Try again

Error - compensation 

events cannot be 

triggered

Task

Compensation activity

In case of transactions it is desired that all activities which constitute 

a transaction are finished successfully. Otherwise the transaction fails 

and rollback (compensation) activities occur which undo done 

activities.
Normal sequence flow

Use of the sequence flow 

mechanism

Use of message events and 

message flows

Use of flows within lanes Use of gatewaysWrong use of flows in/between 

pools
When modelling Pools, sequence flows and start/end events are 

often missing, because it is wrongly presumed that message 

flows substitute sequence flows. Additionally, sequence flows 

are incorrectly used to connect pools.
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Task A

P
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B

Task D

Message 

flow AD

Message 

flow EB

Task B

Task E

Missing sequence flows

Task C

Task F

Missing end event

Missing start event

Model the process in each Pool independently and afterwards 

define message flows between Pools.

(Wrong) Use of time events

Task A Task B ......

Task B ...

Delay

Exception time

(e.g. »after 2 hours«)

Here a time event Is used as 

a DELAY mechanism.

Here it represents the 

DURATION of a task.

...

An intermediate event 

has to be used.

There are two common mistakes when using time events. First, 

starting events are often used instead of intermediate events. 

Second, intermediate events are often used as a delay 

mechanism but modelled as an exception mechanism 

(representing the duration of a task) and vice-versa (see the 

right use below).

Use of tasks and events

Starting 

task A

Receiving 

document 

X

...
Task A 

finished

Document X

...

Task A
...

Normal flow

Document X

Event X

Analysts often wrongly model events and tasks. For 

example: events are wrongly modelled as tasks, task states 

are modelled as new tasks. 

This task is redundant. 

Task automatically 

starts at input 

sequence flow 

This task is redundant. 

Task A is automatically 

finished at output 

sequence flow. 

This task is redundant.The act of receiving 

a document is a task itself. 

Task A Task B ......

Message A

Message B
A

B

Task A Task B ......

Message A

B

Message B

Starting and intermediate events can not be sources of 

message flows.
Both examples are wrong - intermediate 

message events can not produce 

message flows. Events can be only 

triggered by a message flow.

Wrong positioning of 

message event

The Start Event indicates where a particular process will start. Intermediate 

Events occur between a Start Event and an End Event. It will affect the flow 

of the process, but will not start or (directly) terminate the process. The End 

Event indicates where a process will end.

A specific time or cycle can be set that will trigger the start of the Process 

or continue the process. Intermediate timer can be used to model the time-

based delays.

This type of event is triggered when the conditions for a rule

become true. Rules can be very useful to interrupt the loop process, for 

example: 'The number of repeats = N'. Intermediate rule is used only for 

exception handling.

A Link is a mechanism for connecting the end (Result) of one

Process to the start (Trigger) of another. Typically, these are

two Sub-Processes within the same parent Process. It can be used, for 

example, when the working area (page) is too small – go to another page.

This type of event indicates that there are multiple ways of triggering the

Process. Only one of them will be required to {start, continue, end}  the 

Process.

This type of End indicates that a named Error should be generated. This 

Error will be caught by an Intermediate Event within the Event Context.

This type of End indicates that all activities in the Process should be 

immediately terminated. This includes all instances of Multi-Instances. The 

Process is terminated without compensation or event handling.

Explanation of Poster Symbols

About the BPMN Poster

Sequence flows are not 

allowed between Pools

P
o

o
l 
B L
a

n
e

 A
L

a
n

e
 B

Task A

Task B Task C

P
o

o
l 
A L
a

n
e

 A
L

a
n

e
 B

Task A

Task B Task C

A message flow is not 

allowed within a process
A Pool can contain only one 

(1) process

Lanes are often wrongly used in similar ways as Pools. They 

wrongly contain more business processes or contain message 

flows between different lanes.

Gateways are connected only with sequence flows. Also Avoid 

potential deadlocks when using gateways.

Task A

Task B

Decision 

information 

from Pool X

Message flow cannot 

influence the gateway

No output flow from the task 

exists.

The decision must 

contain at least two 

output flows

When using expanded sub-processes, sequence flows should 

be connected to the boundaries of sub-processes. Processes 

and sub-processes should start and end properly!

Task A

Sub-process »P«

Task B Task C

A sequence flow cannot cross 

the boundary of a sub-process

The process should have an 

end event

The sub-process should 

have a start event

Task A

Sub-process »P«

Task B Task C

Task C

A conditional flow Is not 

allowed (necessary) here

Send message to 

Pool X A message flow cannot be 

a gateway alternative

Analysing 

decision 

information

Task A

Task B

Task C

Send message 

to Pool X

Message to Pool X

Message

from Pool X

Exception flow

Until Loop

~

Ad Hoc –

No flow

The Sequence Flow mechanisms is divided into types: Normal flow, Exception flow, 

Conditional flow, Link Events and Ad Hoc (no flow). Refer also to specific 

»Workflow Patterns«.

A

A

Intermediate 

link used as 

GOTO

Important note, explanation

Warning or error in the BPMN model

Recommendation

Wrong model

Right (corrected) model
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This is used for compensation handling--both setting and performing 

compensation. It calls for compensation if the Event is part of a Normal 

Flow. It reacts to a named compensation call when attached to the 

boundary of an activity. Very useful for modelling roll-back actions within 

the transaction.

This type of  Event is used within a Transaction Sub-Process. This type of 

Event MUST be attached to the boundary of a Sub-Process. It SHALL be 

triggered if a Cancel End Event is reached within the Transaction Sub-

Process.

Workflow patterns
Normal sequence flow

Parallel split, uncontrolled flow

Multiple merge, uncontrolled flow

Exclusive choice with 

decision gateway

Simple merge, 

uncontrolled flow

Synchronization

(pararel join)

Parallel split, 

forking gateway

Discriminator,

merging gateway

Multiple choice

Alter. 3

Alter. 1

Alter. 2

Event based decision Complex decision 

(gateway)

Multiple choice, inclusive 

decision gateway Synchronization merge, 

merging gateway

Simple merge, 

uncontrolled flow

Intermediate link 

used as GOTO

No Expanded sub-process

Looped subprocess

Interrupt 

loop rule

B

B ~ Collapsed adhoc sub-process

F
ro

m
:

To:

F
ro

m
:

To:

L
a

n
e[state]

Check for the latest version at: http://bpmn.itposter.net

Example of a

deadlock

Exception X

Exception X

Exception X

Performing 

task A

Conditional flow

Although it is recommended that a process has an explicit start and end 

event, this is not a rule. In fact start and end events can be hidden in a sub 

process, if needed, or attached to the boundary of the task so as not to 

interrupt the normal sequence flow between the sub-process and the rest of 

the process.

Document Y

Event Y

Exception flow

Cancel - compensation events are triggered. 

Cancel event can be used only with transaction.

...

...

......

... ...

...

giovedì 5 dicembre 13
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41

An activity is some “unit of work” (job) to be done
during the course of a business process

An activity can be
atomic (task) or compound (sub-process)

An activity is represented as a rounded box,
Suitable markers are used to indicate 

the nature of the action to be performed 
and the execution behaviour

+

giovedì 5 dicembre 13
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Activities
Conversations

Events

Gateways

Conversation Diagram

None: Untyped events, 

indicate start point, state 

changes or final states.

Message: Receiving and 

sending messages.

Timer: Cyclic timer events, 

points in time, time spans or 

timeouts.

Error: Catching or throwing 

named errors.

Cancel: Reacting to cancelled 

transactions or triggering 

cancellation.

Compensation: Handling or 

triggering compensation.

Conditional: Reacting to 

changed business conditions 

or integrating business rules.

Signal: Signalling across differ‐

ent processes. A signal thrown 

can be caught multiple times.

Multiple: Catching one out of 

a set of events. Throwing all 

events defined

Link: Off‐page connectors. 

Two corresponding link events 

equal a sequence flow.

Terminate: Triggering the 

immediate termination of a 

process.

Escalation: Escalating to 

an higher level of 

responsibility. 

Parallel Multiple: Catching 

all out of a set of parallel 

events.

Start EndIntermediate
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Sequence Flow

defines the execution 

order of activities.

Conditional Flow

has a condition 

assigned that defines 

whether or not the 

flow is used.

Default Flow

is the default branch

to be chosen if all 

other conditions 

evaluate to false.

 

Task

A Task is a unit of work, the job to be 

performed. When marked with a symbol 

it indicates a Sub‐Process, an activity that can 

be refined.

Transaction

A Transaction is a set of activities that logically 

belong together; it might follow a specified 

transaction protocol.

Event 

Sub‐Process

An Event Sub‐Process is placed into a Process or 

Sub‐Process. It is activated when its start event 

gets triggered and can interrupt the higher level 

process context or run in parallel (non‐

interrupting) depending on the start event.

Call Activity
A Call Activity is a wrapper for a globally defined 

Sub‐Process or Task that is reused in the current 

process.

Task Types
Types specify the nature of 

the action to be performed:

Send Task

Receive Task

User Task

Manual Task

Business Rule Task

Service Task

Script Task

Markers indicate execution 

behavior of activities:

Activity Markers

Sub‐Process Marker

Loop Marker

Parallel MI Marker

Sequential MI Marker

~ Ad Hoc Marker

Compensation Marker

A Communication defines a set of 

logically related message exchanges.

When marked with a       symbol it 

indicates a Sub‐Conversation, a 

compound conversation element.

A Forked Conversation Link connects 

Communications and multiple 

Participants.

A Conversation Link connects 

Communications and Participants.

Inclusive Gateway
When splitting, one or more 

branches are activated. All 

active incoming branches must 

complete before merging.

Complex Gateway
Complex merging and 

branching behavior that is not 

captured by other gateways.

Exclusive Event‐based Gateway 
(instantiate)
Each occurrence of a subsequent 

event starts a new process 

instance.

Parallel Event‐based Gateway 
(instantiate)
The occurrence of all subsequent 

events starts a new process 

instance.

Pool 

(collapsed)

Multi Instance Pool 

(collapsed)

Communication

Sub‐Conversation

Pool 

(collapsed)
Participant B

The order of message 
exchanges can be 

specified by combining 

message flow and 

sequence flow.

P
o
o
l

P
o
o
l

Pools (Participants) and Lanes 
represent responsibilities for 

activities in a process. A pool 

or a lane can be an 

organization, a role, or a 

system. Lanes subdivide pools 

or other lanes hierarchically.

L
a
n
e

Task

L
a
n
e

Task

P
o
o
l

Message Flow 

symbolizes information

flow across organizational 

boundaries. Message flow 

can be attached to pools, 

activities, or message 

events.

Data

TaskInput Out-

put

Data Store

A Data Object represents information flowing 

through the process, such as business 

documents, e‐mails, or letters. 

A Data Store is a place where the process can 

read or write data, e.g., a database or a filing 

cabinet. It persists beyond the lifetime of the 

process instance.

A Data Input is an external input for the 

entire process. It can be read by an activity.

A Data Output is a variable available as result 

of the entire process.

A Message is used to depict the contents of a 

communication between two Participants.

A Collection Data Object represents a 

collection of information, e.g., a list of order 

items.

Pool (Collapsed)

Collaboration Diagram
P
o
o
l 
(E

x
p
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n
d
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d
)

L
a
n
e

L
a
n
e

Choreographies

Choreography Diagram

A Choreography Task 
represents an Interaction 

(Message Exchange) 

between two Participants.

Choreography

Task

Participant A

Participant B

A Choreography Sub‐
Process contains a refined 

choreography with several 

Interactions.

Multiple Participants Marker 
denotes a set of 

Participants of the 

same kind.

Swimlanes

BPMN 2.0 ‐ Business Process Model and Notation

Collection

Ad‐hoc Sub‐Process

Task

Task

~

Message

Start Event

Message Flow

Data Object

Collapsed

Sub‐Process

Event‐based

Gateway

Escalation 

End Event

Timer

Intermediate

Event

Receive Task

Attached 

Intermediate 

Timer Event

Link 

Intermediate 

Event

Manual Task

End

Event

Data 

Store

Link 

Intermediate 

Event

Parallel 

Multiple 

Intermediate 

Event

Text Annotation

Group

Multi Instance 

Task (Parallel)

Message

End Event

Send Task

Parallel

Gateway

Exclusive

Gateway

Attached 

Intermediate 

Error Event

Signal

End 

Event

Call Activity

 

Sub‐Process

Event Sub‐Process

Conditional

Start Event

Error End 

Event

Start

Event

End

Event

Looped 

Sub‐Process 

condition

http://bpmb.de/poster

Participant A

Participant C
Participant B

Choreography 

Task

Participant A

Participant B

Choreography 

Task

Participant A

Participant C

Initiating

Message

Response

Message

Choreography 

Task

Participant B

Participant A

When splitting, it routes the sequence flow to exactly 

one of the outgoing branches. When merging, it awaits 

one incoming branch to complete before triggering the 

outgoing flow.

Exclusive Gateway

Is always followed by catching events or receive tasks. 

Sequence flow is routed to the subsequent event/task 

which happens first.

Event‐based Gateway

When used to split the sequence flow, all outgoing 

branches are activated simultaneously. When merging 

parallel branches it waits for all incoming branches to 

complete before triggering the outgoing flow.

Parallel Gateway

Choreography

Sub‐Process

Participant A

Participant C

Participant B

Activities
Conversations

Events

Gateways

Conversation Diagram

None: Untyped events, 

indicate start point, state 

changes or final states.

Message: Receiving and 

sending messages.

Timer: Cyclic timer events, 

points in time, time spans or 

timeouts.

Error: Catching or throwing 

named errors.

Cancel: Reacting to cancelled 

transactions or triggering 

cancellation.

Compensation: Handling or 

triggering compensation.

Conditional: Reacting to 

changed business conditions 

or integrating business rules.

Signal: Signalling across differ‐

ent processes. A signal thrown 

can be caught multiple times.

Multiple: Catching one out of 

a set of events. Throwing all 

events defined

Link: Off‐page connectors. 

Two corresponding link events 

equal a sequence flow.

Terminate: Triggering the 

immediate termination of a 

process.

Escalation: Escalating to 

an higher level of 

responsibility. 

Parallel Multiple: Catching 

all out of a set of parallel 

events.

Start EndIntermediate
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Sequence Flow

defines the execution 

order of activities.

Conditional Flow

has a condition 

assigned that defines 

whether or not the 

flow is used.

Default Flow

is the default branch

to be chosen if all 

other conditions 

evaluate to false.

 

Task

A Task is a unit of work, the job to be 

performed. When marked with a symbol 

it indicates a Sub‐Process, an activity that can 

be refined.

Transaction

A Transaction is a set of activities that logically 

belong together; it might follow a specified 

transaction protocol.

Event 

Sub‐Process

An Event Sub‐Process is placed into a Process or 

Sub‐Process. It is activated when its start event 

gets triggered and can interrupt the higher level 

process context or run in parallel (non‐

interrupting) depending on the start event.

Call Activity
A Call Activity is a wrapper for a globally defined 

Sub‐Process or Task that is reused in the current 

process.

Task Types
Types specify the nature of 

the action to be performed:

Send Task

Receive Task

User Task

Manual Task

Business Rule Task

Service Task

Script Task

Markers indicate execution 

behavior of activities:

Activity Markers

Sub‐Process Marker

Loop Marker

Parallel MI Marker

Sequential MI Marker

~ Ad Hoc Marker

Compensation Marker

A Communication defines a set of 

logically related message exchanges.

When marked with a       symbol it 

indicates a Sub‐Conversation, a 

compound conversation element.

A Forked Conversation Link connects 

Communications and multiple 

Participants.

A Conversation Link connects 

Communications and Participants.

Inclusive Gateway
When splitting, one or more 

branches are activated. All 

active incoming branches must 

complete before merging.

Complex Gateway
Complex merging and 

branching behavior that is not 

captured by other gateways.

Exclusive Event‐based Gateway 
(instantiate)
Each occurrence of a subsequent 

event starts a new process 

instance.

Parallel Event‐based Gateway 
(instantiate)
The occurrence of all subsequent 

events starts a new process 

instance.

Pool 

(collapsed)

Multi Instance Pool 

(collapsed)

Communication

Sub‐Conversation

Pool 

(collapsed)
Participant B

The order of message 
exchanges can be 

specified by combining 

message flow and 

sequence flow.

P
o
o
l

P
o
o
l

Pools (Participants) and Lanes 
represent responsibilities for 

activities in a process. A pool 

or a lane can be an 

organization, a role, or a 

system. Lanes subdivide pools 

or other lanes hierarchically.

L
a
n
e

Task

L
a
n
e

Task

P
o
o
l

Message Flow 

symbolizes information

flow across organizational 

boundaries. Message flow 

can be attached to pools, 

activities, or message 

events.

Data

TaskInput Out-

put

Data Store

A Data Object represents information flowing 

through the process, such as business 

documents, e‐mails, or letters. 

A Data Store is a place where the process can 

read or write data, e.g., a database or a filing 

cabinet. It persists beyond the lifetime of the 

process instance.

A Data Input is an external input for the 

entire process. It can be read by an activity.

A Data Output is a variable available as result 

of the entire process.

A Message is used to depict the contents of a 

communication between two Participants.

A Collection Data Object represents a 

collection of information, e.g., a list of order 

items.

Pool (Collapsed)

Collaboration Diagram
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l 
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x
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L
a
n
e

Choreographies

Choreography Diagram

A Choreography Task 
represents an Interaction 

(Message Exchange) 

between two Participants.

Choreography

Task

Participant A

Participant B

A Choreography Sub‐
Process contains a refined 

choreography with several 

Interactions.

Multiple Participants Marker 
denotes a set of 

Participants of the 

same kind.

Swimlanes

BPMN 2.0 ‐ Business Process Model and Notation

Collection

Ad‐hoc Sub‐Process

Task

Task

~

Message

Start Event

Message Flow

Data Object

Collapsed

Sub‐Process

Event‐based

Gateway

Escalation 

End Event

Timer

Intermediate

Event

Receive Task

Attached 

Intermediate 

Timer Event

Link 

Intermediate 

Event

Manual Task

End

Event

Data 

Store

Link 

Intermediate 

Event

Parallel 

Multiple 

Intermediate 

Event

Text Annotation

Group

Multi Instance 

Task (Parallel)

Message

End Event

Send Task

Parallel

Gateway

Exclusive

Gateway

Attached 

Intermediate 

Error Event

Signal

End 

Event

Call Activity

 

Sub‐Process

Event Sub‐Process

Conditional

Start Event

Error End 

Event

Start

Event

End

Event

Looped 

Sub‐Process 

condition

http://bpmb.de/poster

Participant A

Participant C
Participant B

Choreography 

Task

Participant A

Participant B

Choreography 

Task

Participant A

Participant C

Initiating

Message

Response

Message

Choreography 

Task

Participant B

Participant A

When splitting, it routes the sequence flow to exactly 

one of the outgoing branches. When merging, it awaits 

one incoming branch to complete before triggering the 

outgoing flow.

Exclusive Gateway

Is always followed by catching events or receive tasks. 

Sequence flow is routed to the subsequent event/task 

which happens first.

Event‐based Gateway

When used to split the sequence flow, all outgoing 

branches are activated simultaneously. When merging 

parallel branches it waits for all incoming branches to 

complete before triggering the outgoing flow.

Parallel Gateway

Choreography

Sub‐Process

Participant A

Participant C

Participant B
Activities

Conversations

Events

Gateways

Conversation Diagram

None: Untyped events, 

indicate start point, state 

changes or final states.

Message: Receiving and 

sending messages.

Timer: Cyclic timer events, 

points in time, time spans or 

timeouts.

Error: Catching or throwing 

named errors.

Cancel: Reacting to cancelled 

transactions or triggering 

cancellation.

Compensation: Handling or 

triggering compensation.

Conditional: Reacting to 

changed business conditions 

or integrating business rules.

Signal: Signalling across differ‐

ent processes. A signal thrown 

can be caught multiple times.

Multiple: Catching one out of 

a set of events. Throwing all 

events defined

Link: Off‐page connectors. 

Two corresponding link events 

equal a sequence flow.

Terminate: Triggering the 

immediate termination of a 

process.

Escalation: Escalating to 

an higher level of 

responsibility. 

Parallel Multiple: Catching 

all out of a set of parallel 

events.

Start EndIntermediate
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Sequence Flow

defines the execution 

order of activities.

Conditional Flow

has a condition 

assigned that defines 

whether or not the 

flow is used.

Default Flow

is the default branch

to be chosen if all 

other conditions 

evaluate to false.

 

Task

A Task is a unit of work, the job to be 

performed. When marked with a symbol 

it indicates a Sub‐Process, an activity that can 

be refined.

Transaction

A Transaction is a set of activities that logically 

belong together; it might follow a specified 

transaction protocol.

Event 

Sub‐Process

An Event Sub‐Process is placed into a Process or 

Sub‐Process. It is activated when its start event 

gets triggered and can interrupt the higher level 

process context or run in parallel (non‐

interrupting) depending on the start event.

Call Activity
A Call Activity is a wrapper for a globally defined 

Sub‐Process or Task that is reused in the current 

process.

Task Types
Types specify the nature of 

the action to be performed:

Send Task

Receive Task

User Task

Manual Task

Business Rule Task

Service Task

Script Task

Markers indicate execution 

behavior of activities:

Activity Markers

Sub‐Process Marker

Loop Marker

Parallel MI Marker

Sequential MI Marker

~ Ad Hoc Marker

Compensation Marker

A Communication defines a set of 

logically related message exchanges.

When marked with a       symbol it 

indicates a Sub‐Conversation, a 

compound conversation element.

A Forked Conversation Link connects 

Communications and multiple 

Participants.

A Conversation Link connects 

Communications and Participants.

Inclusive Gateway
When splitting, one or more 

branches are activated. All 

active incoming branches must 

complete before merging.

Complex Gateway
Complex merging and 

branching behavior that is not 

captured by other gateways.

Exclusive Event‐based Gateway 
(instantiate)
Each occurrence of a subsequent 

event starts a new process 

instance.

Parallel Event‐based Gateway 
(instantiate)
The occurrence of all subsequent 

events starts a new process 

instance.

Pool 

(collapsed)

Multi Instance Pool 

(collapsed)

Communication

Sub‐Conversation

Pool 

(collapsed)
Participant B

The order of message 
exchanges can be 

specified by combining 

message flow and 

sequence flow.

P
o
o
l

P
o
o
l

Pools (Participants) and Lanes 
represent responsibilities for 

activities in a process. A pool 

or a lane can be an 

organization, a role, or a 

system. Lanes subdivide pools 

or other lanes hierarchically.

L
a
n
e

Task

L
a
n
e

Task

P
o
o
l

Message Flow 

symbolizes information

flow across organizational 

boundaries. Message flow 

can be attached to pools, 

activities, or message 

events.

Data

TaskInput Out-

put

Data Store

A Data Object represents information flowing 

through the process, such as business 

documents, e‐mails, or letters. 

A Data Store is a place where the process can 

read or write data, e.g., a database or a filing 

cabinet. It persists beyond the lifetime of the 

process instance.

A Data Input is an external input for the 

entire process. It can be read by an activity.

A Data Output is a variable available as result 

of the entire process.

A Message is used to depict the contents of a 

communication between two Participants.

A Collection Data Object represents a 

collection of information, e.g., a list of order 

items.
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Choreographies

Choreography Diagram

A Choreography Task 
represents an Interaction 

(Message Exchange) 

between two Participants.

Choreography

Task

Participant A

Participant B

A Choreography Sub‐
Process contains a refined 

choreography with several 

Interactions.

Multiple Participants Marker 
denotes a set of 

Participants of the 

same kind.
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When splitting, it routes the sequence flow to exactly 

one of the outgoing branches. When merging, it awaits 

one incoming branch to complete before triggering the 

outgoing flow.

Exclusive Gateway

Is always followed by catching events or receive tasks. 

Sequence flow is routed to the subsequent event/task 

which happens first.

Event‐based Gateway

When used to split the sequence flow, all outgoing 

branches are activated simultaneously. When merging 

parallel branches it waits for all incoming branches to 

complete before triggering the outgoing flow.

Parallel Gateway

Choreography

Sub‐Process

Participant A

Participant C

Participant B

Gateways Data

Attaching a data object with an Undirected 
Association to a sequence flow indicates hand‐over 

of information between the activities involved.

A Directed Association indicates information flow. 

A data object can be read at the start of an 

activity or written upon completion.

A Bidirected Association indicates that the data 

object is modified, i.e. read and written during the 

execution of an actvity.

A Data Object represents information flowing 

through the process, such as business documents, 

e‐mails or letters. 

Events Transactions

Swimlanes

activity

Start Event: Catching an event 

starts a new process instance.

Intermediate Event (catching): 
The process can only continue 

once an event has been caught.

Attached Intermediate Event: The 

activity is aborted once an event is 

caught.

Intermediate Event (throwing): 
An event is thrown and the process 

continues.

End Event: An event is thrown 

when the end of the process is 

reached.

Start EndIntermediate

Plain

Message

Timer

Error

Cancel

Compen‐

sation

Conditional

Link

Signal

Multiple

Terminate

Catching Throwing

Untyped events, typically 

showing where the process 

starts or ends.

Receiving and sending 

messages.

Cyclic timer events, points in 

time, time spans or timeouts.

Catching or throwing named 

errors.

Reacting to cancelled 

transactions or triggering 

cancellation.

Compensation handling or 

triggering compensation.

Reacting to changed business 

conditions or integrating 

business rules.

Signalling across different 

processes. One signal thrown 

can be caught multiple times.

Catching or throwing one out of 

a set of events.

Off‐page connectors. Two 

corresponding link events equal 

a sequence flow.

Triggering the immediate 

termination of a process.

Data‐based Exclusive Gateway
When splitting, it routes the sequence flow to exactly one of the outgoing 

branches based on conditions. When merging, it awaits one incoming branch 

to complete before triggering the outgoing flow.

Inclusive Gateway
When splitting, one or more branches are activated based on branching 

conditions. When merging, it awaits all active incoming branches to 

complete.

Complex Gateway
It triggers one or more branches based on complex conditions or verbal 

descriptions. Use it sparingly as the semantics might not be clear.

Parallel Gateway
When used to split the sequence flow, all outgoing branches are activated 

simultaneously. When merging parallel branches it waits for all incoming 

branches to complete before triggering the outgoing flow.

Activities
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Transaction

Activity

Compensate 

Activity

Transaction

A Transaction is a set of activities that logically 

belong together; it might follow a specified 

transaction protocol.

Attached Intermediate Cancel Events indicate 

reactions to the cancellation of a transaction. 

Activities inside the transaction are compensated 

upon cancellation.

Completed activities can be compensated. An 

activity and the corresponding Compensate Activity 

are related using an attached Intermediate 
Compensation Event.
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Pool

Pool

Message Flow symbolizes 

information flow across 

organizational boundaries.

Message flow can be attached to 

pools, activities, or message events.

The order of message exchanges 

can be specified by combining 

message flow and sequence flow.
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Pools and Lanes represent 

responsibilities for activities in a 

process. A pool or a lane can be an 

organization, a role, or a system.

Lanes sub‐divide pools or other 

lanes hierarchically.

Pool
Collapsed Pools hide all internals 

of the contained processes.
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Parallel 
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Grouping
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Gateway

Embedded 
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Text Annotation
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Intermediate 
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Flow

Intermediate 
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Exception 

Flow
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Gateway Intermediate 
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Intermediate 
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Catching Throwing

Event‐based Exclusive Gateway
Is always followed by catching events or receive tasks. Sequence flow is 

routed to the subsequent event/task which happens first.

Condition

Default 

Flow

Multiple 

Instances

Loop

Multiple Instances of the 

same activity are started in 

parallel or sequentially, e.g. 

for each line item in an 

order.

Loop Activity is iterated if a 

loop condition is true. The 

condition is either tested 

before or after the activity 

execution.

Ad‐hoc Subprocesses 
contain tasks only. Each task 

can be executed arbitrarily 

often until a completion 

condition is fulfilled.

Collapsed 

Subprocess

Task
A Task is a unit of 

work, the job to be 

performed.

A Subprocess is a 

decomposable activity. 

It can be collapsed to 

hide the details.

An Expanded Subprocess contains a 

valid BPMN diagram.

Expanded SubprocessAd‐hoc Subprocess

~

Sequence Flow defines the 

execution order of activities.

Conditional Flow has a 

condition assigned that 

defines whether or not the 

flow is used.

Default Flow is the default 

branch to be chosen if all 

other conditions evaluate to 

false.

End Error Event

Message Flow

Documentation

Group

Text Annotation

An arbitrary set of objects can be 

defined as a Group to show that 

they logically belong together.

Any object can be associated with a 

Text Annotation to provide 

additional documentation.

Gateways Data

Attaching a data object with an Undirected 
Association to a sequence flow indicates hand‐over 

of information between the activities involved.

A Directed Association indicates information flow. 

A data object can be read at the start of an 

activity or written upon completion.

A Bidirected Association indicates that the data 

object is modified, i.e. read and written during the 

execution of an actvity.

A Data Object represents information flowing 

through the process, such as business documents, 

e‐mails or letters. 

Events Transactions

Swimlanes

activity

Start Event: Catching an event 

starts a new process instance.

Intermediate Event (catching): 
The process can only continue 

once an event has been caught.

Attached Intermediate Event: The 

activity is aborted once an event is 

caught.

Intermediate Event (throwing): 
An event is thrown and the process 

continues.

End Event: An event is thrown 

when the end of the process is 

reached.

Start EndIntermediate

Plain

Message

Timer

Error

Cancel

Compen‐

sation

Conditional

Link

Signal

Multiple

Terminate

Catching Throwing

Untyped events, typically 

showing where the process 

starts or ends.

Receiving and sending 

messages.

Cyclic timer events, points in 

time, time spans or timeouts.

Catching or throwing named 

errors.

Reacting to cancelled 

transactions or triggering 

cancellation.

Compensation handling or 

triggering compensation.

Reacting to changed business 

conditions or integrating 

business rules.

Signalling across different 

processes. One signal thrown 

can be caught multiple times.

Catching or throwing one out of 

a set of events.

Off‐page connectors. Two 

corresponding link events equal 

a sequence flow.

Triggering the immediate 

termination of a process.

Data‐based Exclusive Gateway
When splitting, it routes the sequence flow to exactly one of the outgoing 

branches based on conditions. When merging, it awaits one incoming branch 

to complete before triggering the outgoing flow.

Inclusive Gateway
When splitting, one or more branches are activated based on branching 

conditions. When merging, it awaits all active incoming branches to 

complete.

Complex Gateway
It triggers one or more branches based on complex conditions or verbal 

descriptions. Use it sparingly as the semantics might not be clear.

Parallel Gateway
When used to split the sequence flow, all outgoing branches are activated 

simultaneously. When merging parallel branches it waits for all incoming 

branches to complete before triggering the outgoing flow.

Activities
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Transaction

Activity

Compensate 

Activity

Transaction

A Transaction is a set of activities that logically 

belong together; it might follow a specified 

transaction protocol.

Attached Intermediate Cancel Events indicate 

reactions to the cancellation of a transaction. 

Activities inside the transaction are compensated 

upon cancellation.

Completed activities can be compensated. An 

activity and the corresponding Compensate Activity 

are related using an attached Intermediate 
Compensation Event.
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Pool

Pool

Message Flow symbolizes 

information flow across 

organizational boundaries.

Message flow can be attached to 

pools, activities, or message events.

The order of message exchanges 

can be specified by combining 

message flow and sequence flow.
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Pools and Lanes represent 

responsibilities for activities in a 

process. A pool or a lane can be an 

organization, a role, or a system.

Lanes sub‐divide pools or other 

lanes hierarchically.

Pool
Collapsed Pools hide all internals 

of the contained processes.
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Event‐based Exclusive Gateway
Is always followed by catching events or receive tasks. Sequence flow is 

routed to the subsequent event/task which happens first.

Condition

Default 

Flow

Multiple 

Instances

Loop

Multiple Instances of the 

same activity are started in 

parallel or sequentially, e.g. 

for each line item in an 

order.

Loop Activity is iterated if a 

loop condition is true. The 

condition is either tested 

before or after the activity 

execution.

Ad‐hoc Subprocesses 
contain tasks only. Each task 

can be executed arbitrarily 

often until a completion 

condition is fulfilled.

Collapsed 

Subprocess

Task
A Task is a unit of 

work, the job to be 

performed.

A Subprocess is a 

decomposable activity. 

It can be collapsed to 

hide the details.

An Expanded Subprocess contains a 

valid BPMN diagram.

Expanded SubprocessAd‐hoc Subprocess

~

Sequence Flow defines the 

execution order of activities.

Conditional Flow has a 

condition assigned that 

defines whether or not the 

flow is used.

Default Flow is the default 

branch to be chosen if all 

other conditions evaluate to 

false.

End Error Event

Message Flow

Documentation

Group

Text Annotation

An arbitrary set of objects can be 

defined as a Group to show that 

they logically belong together.

Any object can be associated with a 

Text Annotation to provide 

additional documentation.

Gateways Data

Attaching a data object with an Undirected 
Association to a sequence flow indicates hand‐over 

of information between the activities involved.

A Directed Association indicates information flow. 

A data object can be read at the start of an 

activity or written upon completion.

A Bidirected Association indicates that the data 

object is modified, i.e. read and written during the 

execution of an actvity.

A Data Object represents information flowing 

through the process, such as business documents, 

e‐mails or letters. 

Events Transactions

Swimlanes

activity

Start Event: Catching an event 

starts a new process instance.

Intermediate Event (catching): 
The process can only continue 

once an event has been caught.

Attached Intermediate Event: The 

activity is aborted once an event is 

caught.

Intermediate Event (throwing): 
An event is thrown and the process 

continues.

End Event: An event is thrown 

when the end of the process is 

reached.

Start EndIntermediate

Plain

Message

Timer

Error

Cancel

Compen‐

sation

Conditional

Link

Signal

Multiple

Terminate

Catching Throwing

Untyped events, typically 

showing where the process 

starts or ends.

Receiving and sending 

messages.

Cyclic timer events, points in 

time, time spans or timeouts.

Catching or throwing named 

errors.

Reacting to cancelled 

transactions or triggering 

cancellation.

Compensation handling or 

triggering compensation.

Reacting to changed business 

conditions or integrating 

business rules.

Signalling across different 

processes. One signal thrown 

can be caught multiple times.

Catching or throwing one out of 

a set of events.

Off‐page connectors. Two 

corresponding link events equal 

a sequence flow.

Triggering the immediate 

termination of a process.

Data‐based Exclusive Gateway
When splitting, it routes the sequence flow to exactly one of the outgoing 

branches based on conditions. When merging, it awaits one incoming branch 

to complete before triggering the outgoing flow.

Inclusive Gateway
When splitting, one or more branches are activated based on branching 

conditions. When merging, it awaits all active incoming branches to 

complete.

Complex Gateway
It triggers one or more branches based on complex conditions or verbal 

descriptions. Use it sparingly as the semantics might not be clear.

Parallel Gateway
When used to split the sequence flow, all outgoing branches are activated 

simultaneously. When merging parallel branches it waits for all incoming 

branches to complete before triggering the outgoing flow.

Activities

BPMN ‐ Business Process Modeling Notation

Transaction

Activity

Compensate 

Activity

Transaction

A Transaction is a set of activities that logically 

belong together; it might follow a specified 

transaction protocol.

Attached Intermediate Cancel Events indicate 

reactions to the cancellation of a transaction. 

Activities inside the transaction are compensated 

upon cancellation.

Completed activities can be compensated. An 

activity and the corresponding Compensate Activity 

are related using an attached Intermediate 
Compensation Event.
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Pool

Pool

Message Flow symbolizes 

information flow across 

organizational boundaries.

Message flow can be attached to 

pools, activities, or message events.

The order of message exchanges 

can be specified by combining 

message flow and sequence flow.
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Pools and Lanes represent 

responsibilities for activities in a 

process. A pool or a lane can be an 

organization, a role, or a system.

Lanes sub‐divide pools or other 

lanes hierarchically.

Pool
Collapsed Pools hide all internals 

of the contained processes.
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Catching Throwing

Event‐based Exclusive Gateway
Is always followed by catching events or receive tasks. Sequence flow is 

routed to the subsequent event/task which happens first.

Condition

Default 

Flow

Multiple 

Instances

Loop

Multiple Instances of the 

same activity are started in 

parallel or sequentially, e.g. 

for each line item in an 

order.

Loop Activity is iterated if a 

loop condition is true. The 

condition is either tested 

before or after the activity 

execution.

Ad‐hoc Subprocesses 
contain tasks only. Each task 

can be executed arbitrarily 

often until a completion 

condition is fulfilled.

Collapsed 

Subprocess

Task
A Task is a unit of 

work, the job to be 

performed.

A Subprocess is a 

decomposable activity. 

It can be collapsed to 

hide the details.

An Expanded Subprocess contains a 

valid BPMN diagram.

Expanded SubprocessAd‐hoc Subprocess

~

Sequence Flow defines the 

execution order of activities.

Conditional Flow has a 

condition assigned that 

defines whether or not the 

flow is used.

Default Flow is the default 

branch to be chosen if all 

other conditions evaluate to 

false.

End Error Event

Message Flow

Documentation

Group

Text Annotation

An arbitrary set of objects can be 

defined as a Group to show that 

they logically belong together.

Any object can be associated with a 

Text Annotation to provide 

additional documentation.
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A gateway is used to control the splitting and joining of 
paths in the sequence flow

 (conditional, fork, wait)

A gateway is represented as a diamond shape
Suitable markers are used to indicate 

the nature of behaviour control

giovedì 5 dicembre 13
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Gateways Data

Attaching a data object with an Undirected 
Association to a sequence flow indicates hand‐over 

of information between the activities involved.

A Directed Association indicates information flow. 

A data object can be read at the start of an 

activity or written upon completion.

A Bidirected Association indicates that the data 

object is modified, i.e. read and written during the 

execution of an actvity.

A Data Object represents information flowing 

through the process, such as business documents, 

e‐mails or letters. 

Events Transactions

Swimlanes

activity

Start Event: Catching an event 

starts a new process instance.

Intermediate Event (catching): 
The process can only continue 

once an event has been caught.

Attached Intermediate Event: The 

activity is aborted once an event is 

caught.

Intermediate Event (throwing): 
An event is thrown and the process 

continues.

End Event: An event is thrown 

when the end of the process is 

reached.

Start EndIntermediate

Plain

Message

Timer

Error

Cancel

Compen‐

sation

Conditional

Link

Signal

Multiple

Terminate

Catching Throwing

Untyped events, typically 

showing where the process 

starts or ends.

Receiving and sending 

messages.

Cyclic timer events, points in 

time, time spans or timeouts.

Catching or throwing named 

errors.

Reacting to cancelled 

transactions or triggering 

cancellation.

Compensation handling or 

triggering compensation.

Reacting to changed business 

conditions or integrating 

business rules.

Signalling across different 

processes. One signal thrown 

can be caught multiple times.

Catching or throwing one out of 

a set of events.

Off‐page connectors. Two 

corresponding link events equal 

a sequence flow.

Triggering the immediate 

termination of a process.

Data‐based Exclusive Gateway
When splitting, it routes the sequence flow to exactly one of the outgoing 

branches based on conditions. When merging, it awaits one incoming branch 

to complete before triggering the outgoing flow.

Inclusive Gateway
When splitting, one or more branches are activated based on branching 

conditions. When merging, it awaits all active incoming branches to 

complete.

Complex Gateway
It triggers one or more branches based on complex conditions or verbal 

descriptions. Use it sparingly as the semantics might not be clear.

Parallel Gateway
When used to split the sequence flow, all outgoing branches are activated 

simultaneously. When merging parallel branches it waits for all incoming 

branches to complete before triggering the outgoing flow.

Activities
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Transaction

Activity

Compensate 

Activity

Transaction

A Transaction is a set of activities that logically 

belong together; it might follow a specified 

transaction protocol.

Attached Intermediate Cancel Events indicate 

reactions to the cancellation of a transaction. 

Activities inside the transaction are compensated 

upon cancellation.

Completed activities can be compensated. An 

activity and the corresponding Compensate Activity 

are related using an attached Intermediate 
Compensation Event.
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Pool

Pool

Message Flow symbolizes 

information flow across 

organizational boundaries.

Message flow can be attached to 

pools, activities, or message events.

The order of message exchanges 

can be specified by combining 

message flow and sequence flow.

P
o
o
l

P
o
o
l

L
a
n
e

Task

L
a
n
e

Task

P
o
o
l

Pools and Lanes represent 

responsibilities for activities in a 

process. A pool or a lane can be an 

organization, a role, or a system.

Lanes sub‐divide pools or other 

lanes hierarchically.

Pool
Collapsed Pools hide all internals 

of the contained processes.
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Event‐based Exclusive Gateway
Is always followed by catching events or receive tasks. Sequence flow is 

routed to the subsequent event/task which happens first.

Condition

Default 

Flow

Multiple 

Instances

Loop

Multiple Instances of the 

same activity are started in 

parallel or sequentially, e.g. 

for each line item in an 

order.

Loop Activity is iterated if a 

loop condition is true. The 

condition is either tested 

before or after the activity 

execution.

Ad‐hoc Subprocesses 
contain tasks only. Each task 

can be executed arbitrarily 

often until a completion 

condition is fulfilled.

Collapsed 

Subprocess

Task
A Task is a unit of 

work, the job to be 

performed.

A Subprocess is a 

decomposable activity. 

It can be collapsed to 

hide the details.

An Expanded Subprocess contains a 

valid BPMN diagram.

Expanded SubprocessAd‐hoc Subprocess

~

Sequence Flow defines the 

execution order of activities.

Conditional Flow has a 

condition assigned that 

defines whether or not the 

flow is used.

Default Flow is the default 

branch to be chosen if all 

other conditions evaluate to 

false.

End Error Event

Message Flow

Documentation

Group

Text Annotation

An arbitrary set of objects can be 

defined as a Group to show that 

they logically belong together.

Any object can be associated with a 

Text Annotation to provide 

additional documentation.

Events Activities

Artefacts

Graphical connecting objects

Sequence flow mechanism Compensation Association
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Compensation

Cancel

Terminate

General

Event type

A message arrives from a participant and triggers the Event. This causes 

process to {start, continue, end} if it was waiting for a message, or changes 

the flow if exception happens. End type of message event indicates that a 

message is sent to a participant at the conclusion of the process.

Event flow 
Description

An event is something that »happens« during the process. These events affect the 

flow of the process and usually have a cause (trigger) or an impact (result). 

Examples: 'Email received', '3 o'clock', 'Warehouse empty', 'Critical error',...

An activity is a generic type of work that a company performs. An 

activity can be atomic (task) or compound (process, sub-process). 

Examples: 'Send a letter', 'Write a report', 'Calculate the interests',...

~

Description

Process

Collapsed 

sub-process

Expanded 

sub-process

Task

Transaction

A task is used to represent the 

activity on the lowest abstraction 

level.

More information about the 

transaction and compensation 

attribute can be found under 

»Compensation Association«.

Looping

Ad Hoc

Compensation

Task/Subprocess special attributes

The task or sub-process is repeated.

The tasks in the sub-process can not be connected with 

sequence flows at design time.

Multiple instances of task or sub-process will be created.

The symbol represents a compensation task or sub-process.

Multiple instances

Gateways
A gateway is used to split or merge multiple process 

flows. Thus it will determine branching, forking, 

merging and joining of paths. Examples: 'Condition true? 

– yes/no', 'Choose colour? – red/green/blue',...

Gateway control types

Data based exclusive decision or 

merging. Both symbols have equal 

meaning. See also Conditional flow.

Event based exclusive decision only.

Data based inclusive decision or 

merging.

Complex condition (a combination of 

basic conditions)

Parallel forking and joining 

(synchronization).

XOR
(DATA)

XOR
(EVENT)

OR

COM-

PLEX

AND

Swimlanes

P
o
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Pools and lanes are used to represent organizations, 

roles, systems and responsibilities. Examples: 

'University', 'Sales division', 'Warehouse', 'ERP system',...

A Lane is a sub-partition within a pool used to organize and 

categorize activities.

A Pool represents a participant in a process. It contains a business 

process and is used in B2B situations.

A Pool MUST contain 0 or 1 

business process.

A Pool can contain 0 or more 

lanes. 

Two pools can only be connected 

with message flows.

Artefacts are used to provide additional information about the process. If 

required, modellers and modelling tools are free to add new artefacts. 

Examples of data objects: 'A letter', 'Email message', 'XML document', 

'Confirmation',...

Set of standardized artefacts

Data object

Group

Annotation

Data objects provide information about what activities are required to be 

triggered and/or what they produce. They are considered as Artefacts 

because they do not have any direct effect on the Sequence Flow or 

Message Flow of the Process. The state of the data object should also be 

set.

Grouping can be used for documentation or analysis purposes. Groups 

can also be used to identify the activities of a distributed transaction that is 

shown across Pools. Grouping of activities does not affect the Sequence 

or Message Flow.

Text Annotations are a mechanism for a modeller to provide additional 

information for the reader of a BPMN Diagram.

Normal 

sequence flow

Conditional 

sequence flow

Default 

sequence flow

Message flow

Association

There are three ways of connecting Flow objects (Events, Activities, 
Gateways) with each other or with other information – using sequence 

flows, message flows or associations.

Graphical connecting objects

A Sequence Flow is used to show the order In which the activities in a 

process will be performed.

A Message Flow is used to show the flow of messages between two 

participants that are prepared to send and receive them. In BPMN, 

two separate Pools in a Diagram can represent the two participants.
An Association (directed, non-directed) is used to associate 

information with Flow Objects. Text and graphical non-Flow Objects 

can be associated with Flow objects.

A Sequence Flow can have condition expressions which are evaluated 

at runtime to determine whether or not the flow will be used.

For Data-Based Exclusive Decisions or Inclusive Decisions, one type 

of flow is the Default condition flow. This flow will be used only if all 

other outgoing conditional flows are NOT true at runtime.

Sequence Flow and Message Flow rules
Only objects that can have an incoming and/or outgoing Sequence Flow / Message 

Flow are shown in the Tables Below.

Start 

transaction

Successfull

transaction

Task A

Transaction boundary

Undo task A

Task B

Undo task B

Failed transaction

Transaction 

exception

Handle through 

other services

Wait a few minutes

Try again

Error - compensation 

events cannot be 

triggered

Task

Compensation activity

In case of transactions it is desired that all activities which constitute 

a transaction are finished successfully. Otherwise the transaction fails 

and rollback (compensation) activities occur which undo done 

activities.
Normal sequence flow

Use of the sequence flow 

mechanism

Use of message events and 

message flows

Use of flows within lanes Use of gatewaysWrong use of flows in/between 

pools
When modelling Pools, sequence flows and start/end events are 

often missing, because it is wrongly presumed that message 

flows substitute sequence flows. Additionally, sequence flows 

are incorrectly used to connect pools.
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A

Task A

P
o

o
l 
B

Task D

Message 

flow AD

Message 

flow EB

Task B

Task E

Missing sequence flows

Task C

Task F

Missing end event

Missing start event

Model the process in each Pool independently and afterwards 

define message flows between Pools.

(Wrong) Use of time events

Task A Task B ......

Task B ...

Delay

Exception time

(e.g. »after 2 hours«)

Here a time event Is used as 

a DELAY mechanism.

Here it represents the 

DURATION of a task.

...

An intermediate event 

has to be used.

There are two common mistakes when using time events. First, 

starting events are often used instead of intermediate events. 

Second, intermediate events are often used as a delay 

mechanism but modelled as an exception mechanism 

(representing the duration of a task) and vice-versa (see the 

right use below).

Use of tasks and events

Starting 

task A

Receiving 

document 

X

...
Task A 

finished

Document X

...

Task A
...

Normal flow

Document X

Event X

Analysts often wrongly model events and tasks. For 

example: events are wrongly modelled as tasks, task states 

are modelled as new tasks. 

This task is redundant. 

Task automatically 

starts at input 

sequence flow 

This task is redundant. 

Task A is automatically 

finished at output 

sequence flow. 

This task is redundant.The act of receiving 

a document is a task itself. 

Task A Task B ......

Message A

Message B
A

B

Task A Task B ......

Message A

B

Message B

Starting and intermediate events can not be sources of 

message flows.
Both examples are wrong - intermediate 

message events can not produce 

message flows. Events can be only 

triggered by a message flow.

Wrong positioning of 

message event

The Start Event indicates where a particular process will start. Intermediate 

Events occur between a Start Event and an End Event. It will affect the flow 

of the process, but will not start or (directly) terminate the process. The End 

Event indicates where a process will end.

A specific time or cycle can be set that will trigger the start of the Process 

or continue the process. Intermediate timer can be used to model the time-

based delays.

This type of event is triggered when the conditions for a rule

become true. Rules can be very useful to interrupt the loop process, for 

example: 'The number of repeats = N'. Intermediate rule is used only for 

exception handling.

A Link is a mechanism for connecting the end (Result) of one

Process to the start (Trigger) of another. Typically, these are

two Sub-Processes within the same parent Process. It can be used, for 

example, when the working area (page) is too small – go to another page.

This type of event indicates that there are multiple ways of triggering the

Process. Only one of them will be required to {start, continue, end}  the 

Process.

This type of End indicates that a named Error should be generated. This 

Error will be caught by an Intermediate Event within the Event Context.

This type of End indicates that all activities in the Process should be 

immediately terminated. This includes all instances of Multi-Instances. The 

Process is terminated without compensation or event handling.

Explanation of Poster Symbols

About the BPMN Poster

Sequence flows are not 

allowed between Pools

P
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l 
B L
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 A
L

a
n

e
 B

Task A

Task B Task C

P
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l 
A L
a

n
e

 A
L

a
n

e
 B

Task A

Task B Task C

A message flow is not 

allowed within a process
A Pool can contain only one 

(1) process

Lanes are often wrongly used in similar ways as Pools. They 

wrongly contain more business processes or contain message 

flows between different lanes.

Gateways are connected only with sequence flows. Also Avoid 

potential deadlocks when using gateways.

Task A

Task B

Decision 

information 

from Pool X

Message flow cannot 

influence the gateway

No output flow from the task 

exists.

The decision must 

contain at least two 

output flows

When using expanded sub-processes, sequence flows should 

be connected to the boundaries of sub-processes. Processes 

and sub-processes should start and end properly!

Task A

Sub-process »P«

Task B Task C

A sequence flow cannot cross 

the boundary of a sub-process

The process should have an 

end event

The sub-process should 

have a start event

Task A

Sub-process »P«

Task B Task C

Task C

A conditional flow Is not 

allowed (necessary) here

Send message to 

Pool X A message flow cannot be 

a gateway alternative

Analysing 

decision 

information

Task A

Task B

Task C

Send message 

to Pool X

Message to Pool X

Message

from Pool X

Exception flow

Until Loop

~

Ad Hoc –

No flow

The Sequence Flow mechanisms is divided into types: Normal flow, Exception flow, 

Conditional flow, Link Events and Ad Hoc (no flow). Refer also to specific 

»Workflow Patterns«.

A

A

Intermediate 

link used as 

GOTO

Important note, explanation

Warning or error in the BPMN model

Recommendation

Wrong model

Right (corrected) model
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This is used for compensation handling--both setting and performing 

compensation. It calls for compensation if the Event is part of a Normal 

Flow. It reacts to a named compensation call when attached to the 

boundary of an activity. Very useful for modelling roll-back actions within 

the transaction.

This type of  Event is used within a Transaction Sub-Process. This type of 

Event MUST be attached to the boundary of a Sub-Process. It SHALL be 

triggered if a Cancel End Event is reached within the Transaction Sub-

Process.

Workflow patterns
Normal sequence flow

Parallel split, uncontrolled flow

Multiple merge, uncontrolled flow

Exclusive choice with 

decision gateway

Simple merge, 

uncontrolled flow

Synchronization

(pararel join)

Parallel split, 

forking gateway

Discriminator,

merging gateway

Multiple choice

Alter. 3

Alter. 1

Alter. 2

Event based decision Complex decision 

(gateway)

Multiple choice, inclusive 

decision gateway Synchronization merge, 

merging gateway

Simple merge, 

uncontrolled flow

Intermediate link 

used as GOTO

No Expanded sub-process

Looped subprocess

Interrupt 

loop rule

B

B ~ Collapsed adhoc sub-process

F
ro

m
:

To:

F
ro

m
:

To:

L
a

n
e[state]

Check for the latest version at: http://bpmn.itposter.net

Example of a

deadlock

Exception X

Exception X

Exception X

Performing 

task A

Conditional flow

Although it is recommended that a process has an explicit start and end 

event, this is not a rule. In fact start and end events can be hidden in a sub 

process, if needed, or attached to the boundary of the task so as not to 

interrupt the normal sequence flow between the sub-process and the rest of 

the process.

Document Y

Event Y

Exception flow

Cancel - compensation events are triggered. 

Cancel event can be used only with transaction.

...

...

......

... ...

...

Activities
Conversations

Events

Gateways

Conversation Diagram

None: Untyped events, 

indicate start point, state 

changes or final states.

Message: Receiving and 

sending messages.

Timer: Cyclic timer events, 

points in time, time spans or 

timeouts.

Error: Catching or throwing 

named errors.

Cancel: Reacting to cancelled 

transactions or triggering 

cancellation.

Compensation: Handling or 

triggering compensation.

Conditional: Reacting to 

changed business conditions 

or integrating business rules.

Signal: Signalling across differ‐

ent processes. A signal thrown 

can be caught multiple times.

Multiple: Catching one out of 

a set of events. Throwing all 

events defined

Link: Off‐page connectors. 

Two corresponding link events 

equal a sequence flow.

Terminate: Triggering the 

immediate termination of a 

process.

Escalation: Escalating to 

an higher level of 

responsibility. 

Parallel Multiple: Catching 

all out of a set of parallel 

events.

Start EndIntermediate
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Sequence Flow

defines the execution 

order of activities.

Conditional Flow

has a condition 

assigned that defines 

whether or not the 

flow is used.

Default Flow

is the default branch

to be chosen if all 

other conditions 

evaluate to false.

 

Task

A Task is a unit of work, the job to be 

performed. When marked with a symbol 

it indicates a Sub‐Process, an activity that can 

be refined.

Transaction

A Transaction is a set of activities that logically 

belong together; it might follow a specified 

transaction protocol.

Event 

Sub‐Process

An Event Sub‐Process is placed into a Process or 

Sub‐Process. It is activated when its start event 

gets triggered and can interrupt the higher level 

process context or run in parallel (non‐

interrupting) depending on the start event.

Call Activity
A Call Activity is a wrapper for a globally defined 

Sub‐Process or Task that is reused in the current 

process.

Task Types
Types specify the nature of 

the action to be performed:

Send Task

Receive Task

User Task

Manual Task

Business Rule Task

Service Task

Script Task

Markers indicate execution 

behavior of activities:

Activity Markers

Sub‐Process Marker

Loop Marker

Parallel MI Marker

Sequential MI Marker

~ Ad Hoc Marker

Compensation Marker

A Communication defines a set of 

logically related message exchanges.

When marked with a       symbol it 

indicates a Sub‐Conversation, a 

compound conversation element.

A Forked Conversation Link connects 

Communications and multiple 

Participants.

A Conversation Link connects 

Communications and Participants.

Inclusive Gateway
When splitting, one or more 

branches are activated. All 

active incoming branches must 

complete before merging.

Complex Gateway
Complex merging and 

branching behavior that is not 

captured by other gateways.

Exclusive Event‐based Gateway 
(instantiate)
Each occurrence of a subsequent 

event starts a new process 

instance.

Parallel Event‐based Gateway 
(instantiate)
The occurrence of all subsequent 

events starts a new process 

instance.

Pool 

(collapsed)

Multi Instance Pool 

(collapsed)

Communication

Sub‐Conversation

Pool 

(collapsed)
Participant B

The order of message 
exchanges can be 

specified by combining 

message flow and 

sequence flow.

P
o
o
l

P
o
o
l

Pools (Participants) and Lanes 
represent responsibilities for 

activities in a process. A pool 

or a lane can be an 

organization, a role, or a 

system. Lanes subdivide pools 

or other lanes hierarchically.

L
a
n
e

Task

L
a
n
e

Task

P
o
o
l

Message Flow 

symbolizes information

flow across organizational 

boundaries. Message flow 

can be attached to pools, 

activities, or message 

events.

Data

TaskInput Out-

put

Data Store

A Data Object represents information flowing 

through the process, such as business 

documents, e‐mails, or letters. 

A Data Store is a place where the process can 

read or write data, e.g., a database or a filing 

cabinet. It persists beyond the lifetime of the 

process instance.

A Data Input is an external input for the 

entire process. It can be read by an activity.

A Data Output is a variable available as result 

of the entire process.

A Message is used to depict the contents of a 

communication between two Participants.

A Collection Data Object represents a 

collection of information, e.g., a list of order 

items.

Pool (Collapsed)

Collaboration Diagram

P
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l 
(E

x
p
a
n
d
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d
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L
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L
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n
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Choreographies

Choreography Diagram

A Choreography Task 
represents an Interaction 

(Message Exchange) 

between two Participants.

Choreography

Task

Participant A

Participant B

A Choreography Sub‐
Process contains a refined 

choreography with several 

Interactions.

Multiple Participants Marker 
denotes a set of 

Participants of the 

same kind.

Swimlanes

BPMN 2.0 ‐ Business Process Model and Notation

Collection

Ad‐hoc Sub‐Process

Task

Task

~

Message

Start Event

Message Flow

Data Object

Collapsed

Sub‐Process

Event‐based

Gateway

Escalation 

End Event

Timer

Intermediate

Event

Receive Task

Attached 

Intermediate 

Timer Event

Link 

Intermediate 

Event

Manual Task

End

Event

Data 

Store

Link 

Intermediate 

Event

Parallel 

Multiple 

Intermediate 

Event

Text Annotation

Group

Multi Instance 

Task (Parallel)

Message

End Event

Send Task

Parallel

Gateway

Exclusive

Gateway

Attached 

Intermediate 

Error Event

Signal

End 

Event

Call Activity

 

Sub‐Process

Event Sub‐Process

Conditional

Start Event

Error End 

Event

Start

Event

End

Event

Looped 

Sub‐Process 

condition

http://bpmb.de/poster

Participant A

Participant C
Participant B

Choreography 

Task

Participant A

Participant B

Choreography 

Task

Participant A

Participant C

Initiating

Message

Response

Message

Choreography 

Task

Participant B

Participant A

When splitting, it routes the sequence flow to exactly 

one of the outgoing branches. When merging, it awaits 

one incoming branch to complete before triggering the 

outgoing flow.

Exclusive Gateway

Is always followed by catching events or receive tasks. 

Sequence flow is routed to the subsequent event/task 

which happens first.

Event‐based Gateway

When used to split the sequence flow, all outgoing 

branches are activated simultaneously. When merging 

parallel branches it waits for all incoming branches to 

complete before triggering the outgoing flow.

Parallel Gateway

Choreography

Sub‐Process

Participant A

Participant C

Participant B
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The Flow objects are connected together in a diagram to 
create the basic skeletal structure of a business process

Three connecting objects can be used:

Sequence flow
Message flow
Association
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A sequence flow is used to show the order
in which activities are to be performed

Note: the term “control flow” is generally avoided in BPMN

A sequence flow is represented by 
a solid line with a solid arrowhead
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Gateways Data

Attaching a data object with an Undirected 
Association to a sequence flow indicates hand‐over 

of information between the activities involved.

A Directed Association indicates information flow. 

A data object can be read at the start of an 

activity or written upon completion.

A Bidirected Association indicates that the data 

object is modified, i.e. read and written during the 

execution of an actvity.

A Data Object represents information flowing 

through the process, such as business documents, 

e‐mails or letters. 

Events Transactions

Swimlanes

activity

Start Event: Catching an event 

starts a new process instance.

Intermediate Event (catching): 
The process can only continue 

once an event has been caught.

Attached Intermediate Event: The 

activity is aborted once an event is 

caught.

Intermediate Event (throwing): 
An event is thrown and the process 

continues.

End Event: An event is thrown 

when the end of the process is 

reached.

Start EndIntermediate

Plain

Message

Timer

Error

Cancel

Compen‐

sation

Conditional

Link

Signal

Multiple

Terminate

Catching Throwing

Untyped events, typically 

showing where the process 

starts or ends.

Receiving and sending 

messages.

Cyclic timer events, points in 

time, time spans or timeouts.

Catching or throwing named 

errors.

Reacting to cancelled 

transactions or triggering 

cancellation.

Compensation handling or 

triggering compensation.

Reacting to changed business 

conditions or integrating 

business rules.

Signalling across different 

processes. One signal thrown 

can be caught multiple times.

Catching or throwing one out of 

a set of events.

Off‐page connectors. Two 

corresponding link events equal 

a sequence flow.

Triggering the immediate 

termination of a process.

Data‐based Exclusive Gateway
When splitting, it routes the sequence flow to exactly one of the outgoing 

branches based on conditions. When merging, it awaits one incoming branch 

to complete before triggering the outgoing flow.

Inclusive Gateway
When splitting, one or more branches are activated based on branching 

conditions. When merging, it awaits all active incoming branches to 

complete.

Complex Gateway
It triggers one or more branches based on complex conditions or verbal 

descriptions. Use it sparingly as the semantics might not be clear.

Parallel Gateway
When used to split the sequence flow, all outgoing branches are activated 

simultaneously. When merging parallel branches it waits for all incoming 

branches to complete before triggering the outgoing flow.

Activities

BPMN ‐ Business Process Modeling Notation

Transaction

Activity

Compensate 

Activity

Transaction

A Transaction is a set of activities that logically 

belong together; it might follow a specified 

transaction protocol.

Attached Intermediate Cancel Events indicate 

reactions to the cancellation of a transaction. 

Activities inside the transaction are compensated 

upon cancellation.

Completed activities can be compensated. An 

activity and the corresponding Compensate Activity 

are related using an attached Intermediate 
Compensation Event.

Web: bpt.hpi.uni‐potsdam.de

Oryx: oryx‐project.org

Blog: bpmn.info

BPMN Version 1.2

Business Process Technology

Prof. Dr. Mathias Weske

Authors
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read

doc

write

doc

modify

doc

modify

doc
[state2]

doc
[state1]

Pool

Pool

Message Flow symbolizes 

information flow across 

organizational boundaries.

Message flow can be attached to 

pools, activities, or message events.

The order of message exchanges 

can be specified by combining 

message flow and sequence flow.
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L
a
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e

Task

L
a
n
e

Task

P
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o
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Pools and Lanes represent 

responsibilities for activities in a 

process. A pool or a lane can be an 

organization, a role, or a system.

Lanes sub‐divide pools or other 

lanes hierarchically.

Pool
Collapsed Pools hide all internals 

of the contained processes.

Task

Task

~

Collapsed 

Subprocess

Intermediate 

Message Event

Task

Task

Task

Task

Loop 

Activity

Multiple 

Instances

Collapsed Pool

L
a
n
e

L
a
n
e

E
x
p
a
n
d
e
d
 P

o
o
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L
a
n
e

L
a
n
e

Data 

Object 

[state1]

Data 

Object 

[state2]

Conditional

Start Event

Parallel 

Gateway

Parallel 

Gateway

Grouping

End Event

Terminate 

End Event

Data‐based 

Exclusive  

Gateway

Embedded 

Subprocess

Ad‐hoc Subprocess

Text Annotation

Data 

Object

Intermediate 

Timer Event

Sequence 

Flow

Intermediate 

Error Event

Exception 

Flow

Event‐based 

Exclusive  

Gateway Intermediate 

Message Event

Intermediate 

Timer Event

Catching Throwing

Event‐based Exclusive Gateway
Is always followed by catching events or receive tasks. Sequence flow is 

routed to the subsequent event/task which happens first.

Condition

Default 

Flow

Multiple 

Instances

Loop

Multiple Instances of the 

same activity are started in 

parallel or sequentially, e.g. 

for each line item in an 

order.

Loop Activity is iterated if a 

loop condition is true. The 

condition is either tested 

before or after the activity 

execution.

Ad‐hoc Subprocesses 
contain tasks only. Each task 

can be executed arbitrarily 

often until a completion 

condition is fulfilled.

Collapsed 

Subprocess

Task
A Task is a unit of 

work, the job to be 

performed.

A Subprocess is a 

decomposable activity. 

It can be collapsed to 

hide the details.

An Expanded Subprocess contains a 

valid BPMN diagram.

Expanded SubprocessAd‐hoc Subprocess

~

Sequence Flow defines the 

execution order of activities.

Conditional Flow has a 

condition assigned that 

defines whether or not the 

flow is used.

Default Flow is the default 

branch to be chosen if all 

other conditions evaluate to 

false.

End Error Event

Message Flow

Documentation

Group

Text Annotation

An arbitrary set of objects can be 

defined as a Group to show that 

they logically belong together.

Any object can be associated with a 

Text Annotation to provide 

additional documentation.
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A message flow is used to show the flow
of messages two separate process participants

(business entities or business roles)
that send and receive them

Note: in BPMN the participants reside in separate pools

A message flow is represented by 
a dashed line with a open arrowheads (see above)
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Events Activities

Artefacts

Graphical connecting objects

Sequence flow mechanism Compensation Association
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Message

Timer

Error

Multiple

Link

Rule

Compensation

Cancel

Terminate

General

Event type

A message arrives from a participant and triggers the Event. This causes 

process to {start, continue, end} if it was waiting for a message, or changes 

the flow if exception happens. End type of message event indicates that a 

message is sent to a participant at the conclusion of the process.

Event flow 
Description

An event is something that »happens« during the process. These events affect the 

flow of the process and usually have a cause (trigger) or an impact (result). 

Examples: 'Email received', '3 o'clock', 'Warehouse empty', 'Critical error',...

An activity is a generic type of work that a company performs. An 

activity can be atomic (task) or compound (process, sub-process). 

Examples: 'Send a letter', 'Write a report', 'Calculate the interests',...

~

Description

Process

Collapsed 

sub-process

Expanded 

sub-process

Task

Transaction

A task is used to represent the 

activity on the lowest abstraction 

level.

More information about the 

transaction and compensation 

attribute can be found under 

»Compensation Association«.

Looping

Ad Hoc

Compensation

Task/Subprocess special attributes

The task or sub-process is repeated.

The tasks in the sub-process can not be connected with 

sequence flows at design time.

Multiple instances of task or sub-process will be created.

The symbol represents a compensation task or sub-process.

Multiple instances

Gateways
A gateway is used to split or merge multiple process 

flows. Thus it will determine branching, forking, 

merging and joining of paths. Examples: 'Condition true? 

– yes/no', 'Choose colour? – red/green/blue',...

Gateway control types

Data based exclusive decision or 

merging. Both symbols have equal 

meaning. See also Conditional flow.

Event based exclusive decision only.

Data based inclusive decision or 

merging.

Complex condition (a combination of 

basic conditions)

Parallel forking and joining 

(synchronization).

XOR
(DATA)

XOR
(EVENT)

OR

COM-

PLEX

AND

Swimlanes

P
o

o
l L
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Pools and lanes are used to represent organizations, 

roles, systems and responsibilities. Examples: 

'University', 'Sales division', 'Warehouse', 'ERP system',...

A Lane is a sub-partition within a pool used to organize and 

categorize activities.

A Pool represents a participant in a process. It contains a business 

process and is used in B2B situations.

A Pool MUST contain 0 or 1 

business process.

A Pool can contain 0 or more 

lanes. 

Two pools can only be connected 

with message flows.

Artefacts are used to provide additional information about the process. If 

required, modellers and modelling tools are free to add new artefacts. 

Examples of data objects: 'A letter', 'Email message', 'XML document', 

'Confirmation',...

Set of standardized artefacts

Data object

Group

Annotation

Data objects provide information about what activities are required to be 

triggered and/or what they produce. They are considered as Artefacts 

because they do not have any direct effect on the Sequence Flow or 

Message Flow of the Process. The state of the data object should also be 

set.

Grouping can be used for documentation or analysis purposes. Groups 

can also be used to identify the activities of a distributed transaction that is 

shown across Pools. Grouping of activities does not affect the Sequence 

or Message Flow.

Text Annotations are a mechanism for a modeller to provide additional 

information for the reader of a BPMN Diagram.

Normal 

sequence flow

Conditional 

sequence flow

Default 

sequence flow

Message flow

Association

There are three ways of connecting Flow objects (Events, Activities, 
Gateways) with each other or with other information – using sequence 

flows, message flows or associations.

Graphical connecting objects

A Sequence Flow is used to show the order In which the activities in a 

process will be performed.

A Message Flow is used to show the flow of messages between two 

participants that are prepared to send and receive them. In BPMN, 

two separate Pools in a Diagram can represent the two participants.
An Association (directed, non-directed) is used to associate 

information with Flow Objects. Text and graphical non-Flow Objects 

can be associated with Flow objects.

A Sequence Flow can have condition expressions which are evaluated 

at runtime to determine whether or not the flow will be used.

For Data-Based Exclusive Decisions or Inclusive Decisions, one type 

of flow is the Default condition flow. This flow will be used only if all 

other outgoing conditional flows are NOT true at runtime.

Sequence Flow and Message Flow rules
Only objects that can have an incoming and/or outgoing Sequence Flow / Message 

Flow are shown in the Tables Below.

Start 

transaction

Successfull

transaction

Task A

Transaction boundary

Undo task A

Task B

Undo task B

Failed transaction

Transaction 

exception

Handle through 

other services

Wait a few minutes

Try again

Error - compensation 

events cannot be 

triggered

Task

Compensation activity

In case of transactions it is desired that all activities which constitute 

a transaction are finished successfully. Otherwise the transaction fails 

and rollback (compensation) activities occur which undo done 

activities.
Normal sequence flow

Use of the sequence flow 

mechanism

Use of message events and 

message flows

Use of flows within lanes Use of gatewaysWrong use of flows in/between 

pools
When modelling Pools, sequence flows and start/end events are 

often missing, because it is wrongly presumed that message 

flows substitute sequence flows. Additionally, sequence flows 

are incorrectly used to connect pools.
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A

Task A

P
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B

Task D

Message 

flow AD

Message 

flow EB

Task B

Task E

Missing sequence flows

Task C

Task F

Missing end event

Missing start event

Model the process in each Pool independently and afterwards 

define message flows between Pools.

(Wrong) Use of time events

Task A Task B ......

Task B ...

Delay

Exception time

(e.g. »after 2 hours«)

Here a time event Is used as 

a DELAY mechanism.

Here it represents the 

DURATION of a task.

...

An intermediate event 

has to be used.

There are two common mistakes when using time events. First, 

starting events are often used instead of intermediate events. 

Second, intermediate events are often used as a delay 

mechanism but modelled as an exception mechanism 

(representing the duration of a task) and vice-versa (see the 

right use below).

Use of tasks and events

Starting 

task A

Receiving 

document 

X

...
Task A 

finished

Document X

...

Task A
...

Normal flow

Document X

Event X

Analysts often wrongly model events and tasks. For 

example: events are wrongly modelled as tasks, task states 

are modelled as new tasks. 

This task is redundant. 

Task automatically 

starts at input 

sequence flow 

This task is redundant. 

Task A is automatically 

finished at output 

sequence flow. 

This task is redundant.The act of receiving 

a document is a task itself. 

Task A Task B ......

Message A

Message B
A

B

Task A Task B ......

Message A

B

Message B

Starting and intermediate events can not be sources of 

message flows.
Both examples are wrong - intermediate 

message events can not produce 

message flows. Events can be only 

triggered by a message flow.

Wrong positioning of 

message event

The Start Event indicates where a particular process will start. Intermediate 

Events occur between a Start Event and an End Event. It will affect the flow 

of the process, but will not start or (directly) terminate the process. The End 

Event indicates where a process will end.

A specific time or cycle can be set that will trigger the start of the Process 

or continue the process. Intermediate timer can be used to model the time-

based delays.

This type of event is triggered when the conditions for a rule

become true. Rules can be very useful to interrupt the loop process, for 

example: 'The number of repeats = N'. Intermediate rule is used only for 

exception handling.

A Link is a mechanism for connecting the end (Result) of one

Process to the start (Trigger) of another. Typically, these are

two Sub-Processes within the same parent Process. It can be used, for 

example, when the working area (page) is too small – go to another page.

This type of event indicates that there are multiple ways of triggering the

Process. Only one of them will be required to {start, continue, end}  the 

Process.

This type of End indicates that a named Error should be generated. This 

Error will be caught by an Intermediate Event within the Event Context.

This type of End indicates that all activities in the Process should be 

immediately terminated. This includes all instances of Multi-Instances. The 

Process is terminated without compensation or event handling.

Explanation of Poster Symbols

About the BPMN Poster

Sequence flows are not 

allowed between Pools
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Task A

Task B Task C
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L

a
n

e
 B

Task A

Task B Task C

A message flow is not 

allowed within a process
A Pool can contain only one 

(1) process

Lanes are often wrongly used in similar ways as Pools. They 

wrongly contain more business processes or contain message 

flows between different lanes.

Gateways are connected only with sequence flows. Also Avoid 

potential deadlocks when using gateways.

Task A

Task B

Decision 

information 

from Pool X

Message flow cannot 

influence the gateway

No output flow from the task 

exists.

The decision must 

contain at least two 

output flows

When using expanded sub-processes, sequence flows should 

be connected to the boundaries of sub-processes. Processes 

and sub-processes should start and end properly!

Task A

Sub-process »P«

Task B Task C

A sequence flow cannot cross 

the boundary of a sub-process

The process should have an 

end event

The sub-process should 

have a start event

Task A

Sub-process »P«

Task B Task C

Task C

A conditional flow Is not 

allowed (necessary) here

Send message to 

Pool X A message flow cannot be 

a gateway alternative

Analysing 

decision 

information

Task A

Task B

Task C

Send message 

to Pool X

Message to Pool X

Message

from Pool X

Exception flow

Until Loop

~

Ad Hoc –

No flow

The Sequence Flow mechanisms is divided into types: Normal flow, Exception flow, 

Conditional flow, Link Events and Ad Hoc (no flow). Refer also to specific 

»Workflow Patterns«.

A

A

Intermediate 

link used as 

GOTO

Important note, explanation

Warning or error in the BPMN model

Recommendation

Wrong model

Right (corrected) model
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This is used for compensation handling--both setting and performing 

compensation. It calls for compensation if the Event is part of a Normal 

Flow. It reacts to a named compensation call when attached to the 

boundary of an activity. Very useful for modelling roll-back actions within 

the transaction.

This type of  Event is used within a Transaction Sub-Process. This type of 

Event MUST be attached to the boundary of a Sub-Process. It SHALL be 

triggered if a Cancel End Event is reached within the Transaction Sub-

Process.

Workflow patterns
Normal sequence flow

Parallel split, uncontrolled flow

Multiple merge, uncontrolled flow

Exclusive choice with 

decision gateway

Simple merge, 

uncontrolled flow

Synchronization

(pararel join)

Parallel split, 

forking gateway

Discriminator,

merging gateway

Multiple choice

Alter. 3

Alter. 1

Alter. 2

Event based decision Complex decision 

(gateway)

Multiple choice, inclusive 

decision gateway Synchronization merge, 

merging gateway

Simple merge, 

uncontrolled flow

Intermediate link 

used as GOTO

No Expanded sub-process

Looped subprocess

Interrupt 

loop rule

B

B ~ Collapsed adhoc sub-process

F
ro

m
:

To:

F
ro

m
:

To:

L
a

n
e[state]

Check for the latest version at: http://bpmn.itposter.net

Example of a

deadlock

Exception X

Exception X

Exception X

Performing 

task A

Conditional flow

Although it is recommended that a process has an explicit start and end 

event, this is not a rule. In fact start and end events can be hidden in a sub 

process, if needed, or attached to the boundary of the task so as not to 

interrupt the normal sequence flow between the sub-process and the rest of 

the process.

Document Y

Event Y

Exception flow

Cancel - compensation events are triggered. 

Cancel event can be used only with transaction.

...

...

......

... ...

...
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An association is used to associate data, text, and other 
artefacts with flow objects

Note: in particular, input and output of activities

An association is represented by 
a dotted line with a line arrowhead
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Gateways Data

Attaching a data object with an Undirected 
Association to a sequence flow indicates hand‐over 

of information between the activities involved.

A Directed Association indicates information flow. 

A data object can be read at the start of an 

activity or written upon completion.

A Bidirected Association indicates that the data 

object is modified, i.e. read and written during the 

execution of an actvity.

A Data Object represents information flowing 

through the process, such as business documents, 

e‐mails or letters. 

Events Transactions

Swimlanes

activity

Start Event: Catching an event 

starts a new process instance.

Intermediate Event (catching): 
The process can only continue 

once an event has been caught.

Attached Intermediate Event: The 

activity is aborted once an event is 

caught.

Intermediate Event (throwing): 
An event is thrown and the process 

continues.

End Event: An event is thrown 

when the end of the process is 

reached.

Start EndIntermediate

Plain

Message

Timer

Error

Cancel

Compen‐

sation

Conditional

Link

Signal

Multiple

Terminate

Catching Throwing

Untyped events, typically 

showing where the process 

starts or ends.

Receiving and sending 

messages.

Cyclic timer events, points in 

time, time spans or timeouts.

Catching or throwing named 

errors.

Reacting to cancelled 

transactions or triggering 

cancellation.

Compensation handling or 

triggering compensation.

Reacting to changed business 

conditions or integrating 

business rules.

Signalling across different 

processes. One signal thrown 

can be caught multiple times.

Catching or throwing one out of 

a set of events.

Off‐page connectors. Two 

corresponding link events equal 

a sequence flow.

Triggering the immediate 

termination of a process.

Data‐based Exclusive Gateway
When splitting, it routes the sequence flow to exactly one of the outgoing 

branches based on conditions. When merging, it awaits one incoming branch 

to complete before triggering the outgoing flow.

Inclusive Gateway
When splitting, one or more branches are activated based on branching 

conditions. When merging, it awaits all active incoming branches to 

complete.

Complex Gateway
It triggers one or more branches based on complex conditions or verbal 

descriptions. Use it sparingly as the semantics might not be clear.

Parallel Gateway
When used to split the sequence flow, all outgoing branches are activated 

simultaneously. When merging parallel branches it waits for all incoming 

branches to complete before triggering the outgoing flow.

Activities

BPMN ‐ Business Process Modeling Notation

Transaction

Activity

Compensate 

Activity

Transaction

A Transaction is a set of activities that logically 

belong together; it might follow a specified 

transaction protocol.

Attached Intermediate Cancel Events indicate 

reactions to the cancellation of a transaction. 

Activities inside the transaction are compensated 

upon cancellation.

Completed activities can be compensated. An 

activity and the corresponding Compensate Activity 

are related using an attached Intermediate 
Compensation Event.

Web: bpt.hpi.uni‐potsdam.de

Oryx: oryx‐project.org

Blog: bpmn.info

BPMN Version 1.2

Business Process Technology

Prof. Dr. Mathias Weske

Authors

Gero Decker

Alexander Grosskopf

Sven Wagner‐Boysen

read

doc

write

doc

modify

doc

modify

doc
[state2]

doc
[state1]

Pool

Pool

Message Flow symbolizes 

information flow across 

organizational boundaries.

Message flow can be attached to 

pools, activities, or message events.

The order of message exchanges 

can be specified by combining 

message flow and sequence flow.

P
o
o
l

P
o
o
l

L
a
n
e

Task

L
a
n
e

Task

P
o
o
l

Pools and Lanes represent 

responsibilities for activities in a 

process. A pool or a lane can be an 

organization, a role, or a system.

Lanes sub‐divide pools or other 

lanes hierarchically.

Pool
Collapsed Pools hide all internals 

of the contained processes.

Task

Task

~

Collapsed 

Subprocess

Intermediate 

Message Event

Task

Task

Task

Task

Loop 

Activity

Multiple 

Instances

Collapsed Pool

L
a
n
e

L
a
n
e

E
x
p
a
n
d
e
d
 P

o
o
l

L
a
n
e

L
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n
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Data 

Object 

[state1]

Data 

Object 

[state2]

Conditional

Start Event

Parallel 

Gateway

Parallel 

Gateway

Grouping

End Event

Terminate 

End Event

Data‐based 

Exclusive  

Gateway

Embedded 

Subprocess

Ad‐hoc Subprocess

Text Annotation

Data 

Object

Intermediate 

Timer Event

Sequence 

Flow

Intermediate 

Error Event

Exception 

Flow

Event‐based 

Exclusive  

Gateway Intermediate 

Message Event

Intermediate 

Timer Event

Catching Throwing

Event‐based Exclusive Gateway
Is always followed by catching events or receive tasks. Sequence flow is 

routed to the subsequent event/task which happens first.

Condition

Default 

Flow

Multiple 

Instances

Loop

Multiple Instances of the 

same activity are started in 

parallel or sequentially, e.g. 

for each line item in an 

order.

Loop Activity is iterated if a 

loop condition is true. The 

condition is either tested 

before or after the activity 

execution.

Ad‐hoc Subprocesses 
contain tasks only. Each task 

can be executed arbitrarily 

often until a completion 

condition is fulfilled.

Collapsed 

Subprocess

Task
A Task is a unit of 

work, the job to be 

performed.

A Subprocess is a 

decomposable activity. 

It can be collapsed to 

hide the details.

An Expanded Subprocess contains a 

valid BPMN diagram.

Expanded SubprocessAd‐hoc Subprocess

~

Sequence Flow defines the 

execution order of activities.

Conditional Flow has a 

condition assigned that 

defines whether or not the 

flow is used.

Default Flow is the default 

branch to be chosen if all 

other conditions evaluate to 

false.

End Error Event

Message Flow

Documentation

Group

Text Annotation

An arbitrary set of objects can be 

defined as a Group to show that 

they logically belong together.

Any object can be associated with a 

Text Annotation to provide 

additional documentation.
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Events Activities

Artefacts

Graphical connecting objects

Sequence flow mechanism Compensation Association
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Message

Timer

Error

Multiple

Link

Rule

Compensation

Cancel

Terminate

General

Event type

A message arrives from a participant and triggers the Event. This causes 

process to {start, continue, end} if it was waiting for a message, or changes 

the flow if exception happens. End type of message event indicates that a 

message is sent to a participant at the conclusion of the process.

Event flow 
Description

An event is something that »happens« during the process. These events affect the 

flow of the process and usually have a cause (trigger) or an impact (result). 

Examples: 'Email received', '3 o'clock', 'Warehouse empty', 'Critical error',...

An activity is a generic type of work that a company performs. An 

activity can be atomic (task) or compound (process, sub-process). 

Examples: 'Send a letter', 'Write a report', 'Calculate the interests',...

~

Description

Process

Collapsed 

sub-process

Expanded 

sub-process

Task

Transaction

A task is used to represent the 

activity on the lowest abstraction 

level.

More information about the 

transaction and compensation 

attribute can be found under 

»Compensation Association«.

Looping

Ad Hoc

Compensation

Task/Subprocess special attributes

The task or sub-process is repeated.

The tasks in the sub-process can not be connected with 

sequence flows at design time.

Multiple instances of task or sub-process will be created.

The symbol represents a compensation task or sub-process.

Multiple instances

Gateways
A gateway is used to split or merge multiple process 

flows. Thus it will determine branching, forking, 

merging and joining of paths. Examples: 'Condition true? 

– yes/no', 'Choose colour? – red/green/blue',...

Gateway control types

Data based exclusive decision or 

merging. Both symbols have equal 

meaning. See also Conditional flow.

Event based exclusive decision only.

Data based inclusive decision or 

merging.

Complex condition (a combination of 

basic conditions)

Parallel forking and joining 

(synchronization).

XOR
(DATA)

XOR
(EVENT)

OR

COM-

PLEX

AND

Swimlanes

P
o

o
l L
a

n
e

Pools and lanes are used to represent organizations, 

roles, systems and responsibilities. Examples: 

'University', 'Sales division', 'Warehouse', 'ERP system',...

A Lane is a sub-partition within a pool used to organize and 

categorize activities.

A Pool represents a participant in a process. It contains a business 

process and is used in B2B situations.

A Pool MUST contain 0 or 1 

business process.

A Pool can contain 0 or more 

lanes. 

Two pools can only be connected 

with message flows.

Artefacts are used to provide additional information about the process. If 

required, modellers and modelling tools are free to add new artefacts. 

Examples of data objects: 'A letter', 'Email message', 'XML document', 

'Confirmation',...

Set of standardized artefacts

Data object

Group

Annotation

Data objects provide information about what activities are required to be 

triggered and/or what they produce. They are considered as Artefacts 

because they do not have any direct effect on the Sequence Flow or 

Message Flow of the Process. The state of the data object should also be 

set.

Grouping can be used for documentation or analysis purposes. Groups 

can also be used to identify the activities of a distributed transaction that is 

shown across Pools. Grouping of activities does not affect the Sequence 

or Message Flow.

Text Annotations are a mechanism for a modeller to provide additional 

information for the reader of a BPMN Diagram.

Normal 

sequence flow

Conditional 

sequence flow

Default 

sequence flow

Message flow

Association

There are three ways of connecting Flow objects (Events, Activities, 
Gateways) with each other or with other information – using sequence 

flows, message flows or associations.

Graphical connecting objects

A Sequence Flow is used to show the order In which the activities in a 

process will be performed.

A Message Flow is used to show the flow of messages between two 

participants that are prepared to send and receive them. In BPMN, 

two separate Pools in a Diagram can represent the two participants.
An Association (directed, non-directed) is used to associate 

information with Flow Objects. Text and graphical non-Flow Objects 

can be associated with Flow objects.

A Sequence Flow can have condition expressions which are evaluated 

at runtime to determine whether or not the flow will be used.

For Data-Based Exclusive Decisions or Inclusive Decisions, one type 

of flow is the Default condition flow. This flow will be used only if all 

other outgoing conditional flows are NOT true at runtime.

Sequence Flow and Message Flow rules
Only objects that can have an incoming and/or outgoing Sequence Flow / Message 

Flow are shown in the Tables Below.

Start 

transaction

Successfull

transaction

Task A

Transaction boundary

Undo task A

Task B

Undo task B

Failed transaction

Transaction 

exception

Handle through 

other services

Wait a few minutes

Try again

Error - compensation 

events cannot be 

triggered

Task

Compensation activity

In case of transactions it is desired that all activities which constitute 

a transaction are finished successfully. Otherwise the transaction fails 

and rollback (compensation) activities occur which undo done 

activities.
Normal sequence flow

Use of the sequence flow 

mechanism

Use of message events and 

message flows

Use of flows within lanes Use of gatewaysWrong use of flows in/between 

pools
When modelling Pools, sequence flows and start/end events are 

often missing, because it is wrongly presumed that message 

flows substitute sequence flows. Additionally, sequence flows 

are incorrectly used to connect pools.
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A

Task A

P
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B

Task D

Message 

flow AD

Message 

flow EB

Task B

Task E

Missing sequence flows

Task C

Task F

Missing end event

Missing start event

Model the process in each Pool independently and afterwards 

define message flows between Pools.

(Wrong) Use of time events

Task A Task B ......

Task B ...

Delay

Exception time

(e.g. »after 2 hours«)

Here a time event Is used as 

a DELAY mechanism.

Here it represents the 

DURATION of a task.

...

An intermediate event 

has to be used.

There are two common mistakes when using time events. First, 

starting events are often used instead of intermediate events. 

Second, intermediate events are often used as a delay 

mechanism but modelled as an exception mechanism 

(representing the duration of a task) and vice-versa (see the 

right use below).

Use of tasks and events

Starting 

task A

Receiving 

document 

X

...
Task A 

finished

Document X

...

Task A
...

Normal flow

Document X

Event X

Analysts often wrongly model events and tasks. For 

example: events are wrongly modelled as tasks, task states 

are modelled as new tasks. 

This task is redundant. 

Task automatically 

starts at input 

sequence flow 

This task is redundant. 

Task A is automatically 

finished at output 

sequence flow. 

This task is redundant.The act of receiving 

a document is a task itself. 

Task A Task B ......

Message A

Message B
A

B

Task A Task B ......

Message A

B

Message B

Starting and intermediate events can not be sources of 

message flows.
Both examples are wrong - intermediate 

message events can not produce 

message flows. Events can be only 

triggered by a message flow.

Wrong positioning of 

message event

The Start Event indicates where a particular process will start. Intermediate 

Events occur between a Start Event and an End Event. It will affect the flow 

of the process, but will not start or (directly) terminate the process. The End 

Event indicates where a process will end.

A specific time or cycle can be set that will trigger the start of the Process 

or continue the process. Intermediate timer can be used to model the time-

based delays.

This type of event is triggered when the conditions for a rule

become true. Rules can be very useful to interrupt the loop process, for 

example: 'The number of repeats = N'. Intermediate rule is used only for 

exception handling.

A Link is a mechanism for connecting the end (Result) of one

Process to the start (Trigger) of another. Typically, these are

two Sub-Processes within the same parent Process. It can be used, for 

example, when the working area (page) is too small – go to another page.

This type of event indicates that there are multiple ways of triggering the

Process. Only one of them will be required to {start, continue, end}  the 

Process.

This type of End indicates that a named Error should be generated. This 

Error will be caught by an Intermediate Event within the Event Context.

This type of End indicates that all activities in the Process should be 

immediately terminated. This includes all instances of Multi-Instances. The 

Process is terminated without compensation or event handling.

Explanation of Poster Symbols

About the BPMN Poster

Sequence flows are not 

allowed between Pools
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Task A

Task B Task C

A message flow is not 

allowed within a process
A Pool can contain only one 

(1) process

Lanes are often wrongly used in similar ways as Pools. They 

wrongly contain more business processes or contain message 

flows between different lanes.

Gateways are connected only with sequence flows. Also Avoid 

potential deadlocks when using gateways.

Task A

Task B

Decision 

information 

from Pool X

Message flow cannot 

influence the gateway

No output flow from the task 

exists.

The decision must 

contain at least two 

output flows

When using expanded sub-processes, sequence flows should 

be connected to the boundaries of sub-processes. Processes 

and sub-processes should start and end properly!

Task A

Sub-process »P«

Task B Task C

A sequence flow cannot cross 

the boundary of a sub-process

The process should have an 

end event

The sub-process should 

have a start event

Task A

Sub-process »P«

Task B Task C

Task C

A conditional flow Is not 

allowed (necessary) here

Send message to 

Pool X A message flow cannot be 

a gateway alternative

Analysing 

decision 

information

Task A

Task B

Task C

Send message 

to Pool X

Message to Pool X

Message

from Pool X

Exception flow

Until Loop

~

Ad Hoc –

No flow

The Sequence Flow mechanisms is divided into types: Normal flow, Exception flow, 

Conditional flow, Link Events and Ad Hoc (no flow). Refer also to specific 

»Workflow Patterns«.

A

A

Intermediate 

link used as 

GOTO

Important note, explanation

Warning or error in the BPMN model

Recommendation

Wrong model

Right (corrected) model
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This is used for compensation handling--both setting and performing 

compensation. It calls for compensation if the Event is part of a Normal 

Flow. It reacts to a named compensation call when attached to the 

boundary of an activity. Very useful for modelling roll-back actions within 

the transaction.

This type of  Event is used within a Transaction Sub-Process. This type of 

Event MUST be attached to the boundary of a Sub-Process. It SHALL be 

triggered if a Cancel End Event is reached within the Transaction Sub-

Process.

Workflow patterns
Normal sequence flow

Parallel split, uncontrolled flow

Multiple merge, uncontrolled flow

Exclusive choice with 

decision gateway

Simple merge, 

uncontrolled flow

Synchronization

(pararel join)

Parallel split, 

forking gateway

Discriminator,

merging gateway

Multiple choice

Alter. 3

Alter. 1

Alter. 2

Event based decision Complex decision 

(gateway)

Multiple choice, inclusive 

decision gateway Synchronization merge, 

merging gateway

Simple merge, 

uncontrolled flow

Intermediate link 

used as GOTO

No Expanded sub-process

Looped subprocess

Interrupt 

loop rule

B

B ~ Collapsed adhoc sub-process

F
ro

m
:

To:

F
ro

m
:

To:

L
a

n
e[state]

Check for the latest version at: http://bpmn.itposter.net

Example of a

deadlock

Exception X

Exception X

Exception X

Performing 

task A

Conditional flow

Although it is recommended that a process has an explicit start and end 

event, this is not a rule. In fact start and end events can be hidden in a sub 

process, if needed, or attached to the boundary of the task so as not to 

interrupt the normal sequence flow between the sub-process and the rest of 

the process.

Document Y

Event Y

Exception flow

Cancel - compensation events are triggered. 

Cancel event can be used only with transaction.

...

...

......

... ...

...
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Event-based decisions

30                 Business Process Modeling Notation, v2.0

Event-Based This Decision represents a branching point 

where Alternatives are based on an Event 

that occurs at that point in the Process (see 

page 307) or Choreography (see page 375). 

The specific Event, usually the receipt of a 

Message, determines which of the paths will 

be taken. Other types of Events can be used, 

such as Timer. Only one of the Alternatives 

will be chosen.

There are two options for receiving Mes-

sages: 

• Tasks of Type Receive can be used 

(see figure top-right). 

• Intermediate Events of Type Message 

can be used (see figure bottom-right).

Inclusive This Decision represents a branching point 

where Alternatives are based on conditional 

expressions contained within the outgoing 

Sequence Flow (see page 300).

In some sense it is a grouping of related inde-

pendent Binary (Yes/No) Decisions. Since 

each path is independent, all combinations of 

the paths may be taken, from zero to all. How-

ever, it should be designed so that at least 

one path is taken. A Default Condition could 

be used to ensure that at least one path is 

taken.

There are two versions of this type of Deci-

sion:

• The first uses a collection of conditional 

Sequence Flow, marked with mini-

diamonds (see top-right figure). 

• The second uses an Inclusive Gateway 

(see bottom-right picture).

[Type Receive]

[Type Receive]

Condition 1

Condition 2

Condition 2

Condition 1

30                 Business Process Modeling Notation, v2.0

Event-Based This Decision represents a branching point 

where Alternatives are based on an Event 

that occurs at that point in the Process (see 

page 307) or Choreography (see page 375). 

The specific Event, usually the receipt of a 

Message, determines which of the paths will 

be taken. Other types of Events can be used, 

such as Timer. Only one of the Alternatives 

will be chosen.

There are two options for receiving Mes-

sages: 

• Tasks of Type Receive can be used 

(see figure top-right). 

• Intermediate Events of Type Message 

can be used (see figure bottom-right).

Inclusive This Decision represents a branching point 

where Alternatives are based on conditional 

expressions contained within the outgoing 

Sequence Flow (see page 300).

In some sense it is a grouping of related inde-

pendent Binary (Yes/No) Decisions. Since 

each path is independent, all combinations of 

the paths may be taken, from zero to all. How-

ever, it should be designed so that at least 

one path is taken. A Default Condition could 

be used to ensure that at least one path is 

taken.

There are two versions of this type of Deci-

sion:

• The first uses a collection of conditional 

Sequence Flow, marked with mini-

diamonds (see top-right figure). 

• The second uses an Inclusive Gateway 

(see bottom-right picture).

[Type Receive]

[Type Receive]

Condition 1

Condition 2

Condition 2

Condition 1

giovedì 5 dicembre 13



56

Exclusive decisions
(exactly one)

Business Process Modeling Notation, v2.0        29

Fork BPMN uses the term “fork” to refer to the 

dividing of a path into two or more parallel 

paths (also known as an AND-Split). It is a 

place in the Process where activities can be 

performed concurrently, rather than sequen-

tially.

There are two options: 

• Multiple Outgoing Sequence Flow can 

be used (see figure top-right). This 

represents “uncontrolled” flow is the 

preferred method for most situations.

• A Parallel Gateway can be used (see 

figure bottom-right). This will be used 

rarely, usually in combination with other 

Gateways.

Join BPMN uses the term “join” to refer to the com-

bining of two or more parallel paths into one 

path (also known as an AND-Join or synchro-

nization).

A Parallel Gateway is used to show the joining 

of multiple Sequence Flow.

Decision, Branching 

Point

Decisions are Gateways within a Process 

(see page 295) or a Choreography (see 

page 375) where the flow of control can take 

one or more alternative paths.

See next five rows.

Exclusive This Decision represents a branching point 

where Alternatives are based on conditional 

expressions contained within the outgoing 

Sequence Flow (see page 298 or page 375). 

Only one of the Alternatives will be chosen.

Default

Condition 1
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Inclusive decisions
(none, one, many)

30                 Business Process Modeling Notation, v2.0

Event-Based This Decision represents a branching point 

where Alternatives are based on an Event 

that occurs at that point in the Process (see 

page 307) or Choreography (see page 375). 

The specific Event, usually the receipt of a 

Message, determines which of the paths will 

be taken. Other types of Events can be used, 

such as Timer. Only one of the Alternatives 

will be chosen.

There are two options for receiving Mes-

sages: 

• Tasks of Type Receive can be used 

(see figure top-right). 

• Intermediate Events of Type Message 

can be used (see figure bottom-right).

Inclusive This Decision represents a branching point 

where Alternatives are based on conditional 

expressions contained within the outgoing 

Sequence Flow (see page 300).

In some sense it is a grouping of related inde-

pendent Binary (Yes/No) Decisions. Since 

each path is independent, all combinations of 

the paths may be taken, from zero to all. How-

ever, it should be designed so that at least 

one path is taken. A Default Condition could 

be used to ensure that at least one path is 

taken.

There are two versions of this type of Deci-

sion:

• The first uses a collection of conditional 

Sequence Flow, marked with mini-

diamonds (see top-right figure). 

• The second uses an Inclusive Gateway 

(see bottom-right picture).
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Fork

Business Process Modeling Notation, v2.0        29

Fork BPMN uses the term “fork” to refer to the 

dividing of a path into two or more parallel 

paths (also known as an AND-Split). It is a 

place in the Process where activities can be 

performed concurrently, rather than sequen-

tially.

There are two options: 

• Multiple Outgoing Sequence Flow can 

be used (see figure top-right). This 

represents “uncontrolled” flow is the 

preferred method for most situations.

• A Parallel Gateway can be used (see 

figure bottom-right). This will be used 

rarely, usually in combination with other 

Gateways.

Join BPMN uses the term “join” to refer to the com-

bining of two or more parallel paths into one 

path (also known as an AND-Join or synchro-

nization).

A Parallel Gateway is used to show the joining 

of multiple Sequence Flow.

Decision, Branching 

Point

Decisions are Gateways within a Process 

(see page 295) or a Choreography (see 

page 375) where the flow of control can take 

one or more alternative paths.

See next five rows.

Exclusive This Decision represents a branching point 

where Alternatives are based on conditional 

expressions contained within the outgoing 

Sequence Flow (see page 298 or page 375). 

Only one of the Alternatives will be chosen.

Default

Condition 1
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Decision, Branching 
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(see page 295) or a Choreography (see 
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expressions contained within the outgoing 

Sequence Flow (see page 298 or page 375). 

Only one of the Alternatives will be chosen.

Default

Condition 1
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Process break
(event waiting)

Business Process Modeling Notation, v2.0        31

Merging BPMN uses the term “merge” to refer to the 

exclusive combining of two or more paths into 

one path (also known as an OR-Join).

A Merging Exclusive Gateway is used to show 

the merging of multiple Sequence Flow.

If all the incoming flow is alternative, then a 

Gateway is not needed. That is, uncontrolled 

flow provides the same behavior.

Looping BPMN provides 2 (two) mechanisms for loop-

ing within a Process.
See Next Two Figures

Activity Looping The attributes of Tasks and Sub-Processes 

will determine if they are repeated or per-

formed once (see page 198). There are two 

types of loops: Standard and Multi-Instance. A 

small looping indicator will be displayed at the 

bottom-center of the activity.

Sequence Flow Looping Loops can be created by connecting a 

Sequence Flow to an “upstream” object. An 

object is considered to be upstream if that 

object has an outgoing Sequence Flow that 

leads to a series of other Sequence Flow, the 

last of which is an incoming Sequence Flow 

for the original object.

Multiple Instances The attributes of Tasks and Sub-Processes 

will determine if they are repeated or per-

formed once (see page 198). A small parallel 

indicator will be displayed at the bottom-cen-

ter of the activity.

Process Break (some-

thing out of the control of 

the process makes the 

process pause)

A Process Break is a location in the Process 

that shows where an expected delay will 

occur within a Process (see page 256). An 

Intermediate Event is used to show the actual 

behavior (see top-right figure). In addition, a 

Process Break Artifact, as designed by a 

modeler or modeling tool, can be associated 

with the Event to highlight the location of the 

delay within the flow.

Announce

Issues for Vote

Increment

Tally

Voting

Response
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Off page connectors
(printing / readability)

catch
(contd.)

throw
(to page)
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An example
Petri Net Transformations for Business Processes – A Survey 51

Legend
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Start event

End event

Error exception event –
Cancel Region

Task

XOR-split –
Exclusive Choice

XOR-join –
Simple Merge

AND-split –
Parallel Split

AND-join –
Synchonization

a b Sequence flow from – Sequence
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Fig. 3. The example process as a BPMN process

transformation itself. The section focuses on BPMN version 1.0, because at the
time that the transformation was developed that was the current version. There-
fore, comments on BPMN apply to version 1.0 only.

3.1 Language

BPMN is a rich language that provides the modeler with a large collection of
object types to represent various aspects of a business process, including the
control-flow, data, resources and exceptions. BPMN is mainly meant for model-
ing business processes at a conceptual level, meaning that it is mainly intended
for drawing process models that will be used for communication between stake-
holders in the processes. As a consequence, formal rigor and conciseness were
not primary concerns when developing the BPMN specification.

The three types of BPMN objects that can be used to represent the control-
flow aspect of a process are activities, events, gateways. Many subtypes of these
objects exist. Control-flow objects can be connected by sequence flows, which
are directed arcs that represent the flow of control from one object to the next.
Figure 3 illustrates some of these objects, by representing the example process
in BPMN and by relating the object types to the workflow patterns explained
in Sect. 2.2.

3.2 Transformation Challenges

Due to the large number of object types that constitute BPMN it is hard to
define a mapping and show (or prove) that the mapping works for all possible
combinations of these object types. Especially, because the mapping of a com-
position of object types is not the same as the composition of the mapping of
those object types. This complicates, for example, defining mapping rules for
interruptions of sub-process invocations.
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Conversation
A Conversation is the logical relation of 

(correlated) Message exchanges

Business Process Modeling Notation, v2.0        293

11 Conversation

The Conversation diagram is similar to a Collaboration diagram. However, the Pools of a Conversation are not 

allowed to contain a Process and a Choreography is not allowed to be placed in between the Pools of a 

Conversation diagram.

The view includes two (2) additional graphical elements that do not exist in other BPMN views:

• A Communication

• A CommunicationLink

A Conversation is set of Message exchanges (Message Flow) that share the same Correlation.

A Conversation is the logical relation of Message exchanges. The logical relation, in practice, often concerns a 

business object(s) of interest, e.g, “Order,” “Shipment and Delivery,” and “Invoice.”  Hence, a Conversation is 

associated with a set of name-value pairs, or a Correlation Key (e.g., “Order Identifier,” “Delivery Identifier”), 

which is recorded in Messages that are exchanged. In this way, a Message can be routed to the specific Process 

instance responsible for receiving and processing the Message.

Figure 11.1 shows a simple example of a Conversation diagram.

Figure 11.1 - A Conversation diagram

Figure 11.2 shows a variation of the example above where the Conversation node has been expanded into its 

component Message Flow.

Conversation

Partic ipa nt BPa rtic ip ant A

communication
element

63
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Conversation links

Business Process Modeling Notation, v2.0        303

Figure 11.11  – A Conversation Link element

Figure 11.12 - Where Conversation Links are derived in the metamodel

There is not a specific BPMN metamodel element to represent the Conversation Link. Instead, the graphical element 

is derived from the relationship between ConversationNode and Participant (as seen in Figure 11.12).

11.8 Conversation Package XML Schemas

Table 11.8  – Call Conversation XML schema

<xsd:element name="callConversation" type="tCallConversation" substitutionGroup="conversationNode"/>
<xsd:complexType name="tCallConversation">

<xsd:complexContent>

<xsd:extension base="tConversationNode">

<xsd:sequence>
<xsd:element ref="participantAssociation" minOccurs="0" maxOccurs="unbounded"/>

</xsd:sequence>

<xsd:attribute name="calledElementRef" type="xsd:QName" use="optional"/>

</xsd:extension>

</xsd:complexContent>
</xsd:complexType>

R FQ

P ro cu rem ent Su ppl ier

A C onv ers at ion L in k: th e 

c onn ect ion  be tw ee n a 

Pa rtic ip ant  and  a 

C on ve rs at ion  N od e

T he C onv ers ati on Lin k 

s ourc e i s fork ed  if  th ere a re 

m ult iple  c onn ec tio ns
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Conversation diagram
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Activities
Conversations

Events

Gateways

Conversation Diagram

None: Untyped events, 

indicate start point, state 

changes or final states.

Message: Receiving and 

sending messages.

Timer: Cyclic timer events, 

points in time, time spans or 

timeouts.

Error: Catching or throwing 

named errors.

Cancel: Reacting to cancelled 

transactions or triggering 

cancellation.

Compensation: Handling or 

triggering compensation.

Conditional: Reacting to 

changed business conditions 

or integrating business rules.

Signal: Signalling across differ‐

ent processes. A signal thrown 

can be caught multiple times.

Multiple: Catching one out of 

a set of events. Throwing all 

events defined

Link: Off‐page connectors. 

Two corresponding link events 

equal a sequence flow.

Terminate: Triggering the 

immediate termination of a 

process.

Escalation: Escalating to 

an higher level of 

responsibility. 

Parallel Multiple: Catching 

all out of a set of parallel 

events.

Start EndIntermediate
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Sequence Flow

defines the execution 

order of activities.

Conditional Flow

has a condition 

assigned that defines 

whether or not the 

flow is used.

Default Flow

is the default branch

to be chosen if all 

other conditions 

evaluate to false.

 

Task

A Task is a unit of work, the job to be 

performed. When marked with a symbol 

it indicates a Sub‐Process, an activity that can 

be refined.

Transaction

A Transaction is a set of activities that logically 

belong together; it might follow a specified 

transaction protocol.

Event 

Sub‐Process

An Event Sub‐Process is placed into a Process or 

Sub‐Process. It is activated when its start event 

gets triggered and can interrupt the higher level 

process context or run in parallel (non‐

interrupting) depending on the start event.

Call Activity
A Call Activity is a wrapper for a globally defined 

Sub‐Process or Task that is reused in the current 

process.

Task Types
Types specify the nature of 

the action to be performed:

Send Task

Receive Task

User Task

Manual Task

Business Rule Task

Service Task

Script Task

Markers indicate execution 

behavior of activities:

Activity Markers

Sub‐Process Marker

Loop Marker

Parallel MI Marker

Sequential MI Marker

~ Ad Hoc Marker

Compensation Marker

A Communication defines a set of 

logically related message exchanges.

When marked with a       symbol it 

indicates a Sub‐Conversation, a 

compound conversation element.

A Forked Conversation Link connects 

Communications and multiple 

Participants.

A Conversation Link connects 

Communications and Participants.

Inclusive Gateway
When splitting, one or more 

branches are activated. All 

active incoming branches must 

complete before merging.

Complex Gateway
Complex merging and 

branching behavior that is not 

captured by other gateways.

Exclusive Event‐based Gateway 
(instantiate)
Each occurrence of a subsequent 

event starts a new process 

instance.

Parallel Event‐based Gateway 
(instantiate)
The occurrence of all subsequent 

events starts a new process 

instance.

Pool 

(collapsed)

Multi Instance Pool 

(collapsed)

Communication

Sub‐Conversation

Pool 

(collapsed)
Participant B

The order of message 
exchanges can be 

specified by combining 

message flow and 

sequence flow.

P
o
o
l

P
o
o
l

Pools (Participants) and Lanes 
represent responsibilities for 

activities in a process. A pool 

or a lane can be an 

organization, a role, or a 

system. Lanes subdivide pools 

or other lanes hierarchically.

L
a
n
e

Task

L
a
n
e

Task

P
o
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l

Message Flow 

symbolizes information

flow across organizational 

boundaries. Message flow 

can be attached to pools, 

activities, or message 

events.

Data

TaskInput Out-

put

Data Store

A Data Object represents information flowing 

through the process, such as business 

documents, e‐mails, or letters. 

A Data Store is a place where the process can 

read or write data, e.g., a database or a filing 

cabinet. It persists beyond the lifetime of the 

process instance.

A Data Input is an external input for the 

entire process. It can be read by an activity.

A Data Output is a variable available as result 

of the entire process.

A Message is used to depict the contents of a 

communication between two Participants.

A Collection Data Object represents a 

collection of information, e.g., a list of order 

items.

Pool (Collapsed)

Collaboration Diagram
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Choreographies

Choreography Diagram

A Choreography Task 
represents an Interaction 

(Message Exchange) 

between two Participants.

Choreography

Task

Participant A

Participant B

A Choreography Sub‐
Process contains a refined 

choreography with several 

Interactions.

Multiple Participants Marker 
denotes a set of 

Participants of the 

same kind.

Swimlanes

BPMN 2.0 ‐ Business Process Model and Notation

Collection

Ad‐hoc Sub‐Process

Task

Task

~

Message

Start Event

Message Flow

Data Object

Collapsed

Sub‐Process

Event‐based

Gateway

Escalation 

End Event

Timer

Intermediate

Event

Receive Task

Attached 

Intermediate 

Timer Event

Link 

Intermediate 

Event

Manual Task

End

Event

Data 

Store

Link 

Intermediate 

Event

Parallel 

Multiple 

Intermediate 

Event

Text Annotation

Group

Multi Instance 

Task (Parallel)

Message

End Event

Send Task

Parallel

Gateway

Exclusive

Gateway

Attached 

Intermediate 

Error Event

Signal

End 

Event

Call Activity

 

Sub‐Process

Event Sub‐Process

Conditional

Start Event

Error End 

Event

Start

Event

End

Event

Looped 

Sub‐Process 

condition

http://bpmb.de/poster

Participant A

Participant C
Participant B

Choreography 

Task

Participant A

Participant B

Choreography 

Task

Participant A

Participant C

Initiating

Message

Response

Message

Choreography 

Task

Participant B

Participant A

When splitting, it routes the sequence flow to exactly 

one of the outgoing branches. When merging, it awaits 

one incoming branch to complete before triggering the 

outgoing flow.

Exclusive Gateway

Is always followed by catching events or receive tasks. 

Sequence flow is routed to the subsequent event/task 

which happens first.

Event‐based Gateway

When used to split the sequence flow, all outgoing 

branches are activated simultaneously. When merging 

parallel branches it waits for all incoming branches to 

complete before triggering the outgoing flow.

Parallel Gateway

Choreography

Sub‐Process

Participant A

Participant C

Participant B

Activities
Conversations

Events

Gateways

Conversation Diagram

None: Untyped events, 

indicate start point, state 

changes or final states.

Message: Receiving and 

sending messages.

Timer: Cyclic timer events, 

points in time, time spans or 

timeouts.

Error: Catching or throwing 

named errors.

Cancel: Reacting to cancelled 

transactions or triggering 

cancellation.

Compensation: Handling or 

triggering compensation.

Conditional: Reacting to 

changed business conditions 

or integrating business rules.

Signal: Signalling across differ‐

ent processes. A signal thrown 

can be caught multiple times.

Multiple: Catching one out of 

a set of events. Throwing all 

events defined

Link: Off‐page connectors. 

Two corresponding link events 

equal a sequence flow.

Terminate: Triggering the 

immediate termination of a 

process.

Escalation: Escalating to 

an higher level of 

responsibility. 

Parallel Multiple: Catching 

all out of a set of parallel 

events.
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Sequence Flow

defines the execution 

order of activities.

Conditional Flow

has a condition 

assigned that defines 

whether or not the 

flow is used.

Default Flow

is the default branch

to be chosen if all 

other conditions 

evaluate to false.

 

Task

A Task is a unit of work, the job to be 

performed. When marked with a symbol 

it indicates a Sub‐Process, an activity that can 

be refined.

Transaction

A Transaction is a set of activities that logically 

belong together; it might follow a specified 

transaction protocol.

Event 

Sub‐Process

An Event Sub‐Process is placed into a Process or 

Sub‐Process. It is activated when its start event 

gets triggered and can interrupt the higher level 

process context or run in parallel (non‐

interrupting) depending on the start event.

Call Activity
A Call Activity is a wrapper for a globally defined 

Sub‐Process or Task that is reused in the current 

process.

Task Types
Types specify the nature of 

the action to be performed:

Send Task

Receive Task

User Task

Manual Task

Business Rule Task

Service Task

Script Task

Markers indicate execution 

behavior of activities:

Activity Markers

Sub‐Process Marker

Loop Marker

Parallel MI Marker

Sequential MI Marker

~ Ad Hoc Marker

Compensation Marker

A Communication defines a set of 

logically related message exchanges.

When marked with a       symbol it 

indicates a Sub‐Conversation, a 

compound conversation element.

A Forked Conversation Link connects 

Communications and multiple 

Participants.

A Conversation Link connects 

Communications and Participants.

Inclusive Gateway
When splitting, one or more 

branches are activated. All 

active incoming branches must 

complete before merging.

Complex Gateway
Complex merging and 

branching behavior that is not 

captured by other gateways.

Exclusive Event‐based Gateway 
(instantiate)
Each occurrence of a subsequent 

event starts a new process 

instance.

Parallel Event‐based Gateway 
(instantiate)
The occurrence of all subsequent 

events starts a new process 

instance.

Pool 

(collapsed)

Multi Instance Pool 

(collapsed)

Communication

Sub‐Conversation

Pool 

(collapsed)
Participant B

The order of message 
exchanges can be 

specified by combining 

message flow and 

sequence flow.

P
o
o
l

P
o
o
l

Pools (Participants) and Lanes 
represent responsibilities for 

activities in a process. A pool 

or a lane can be an 

organization, a role, or a 

system. Lanes subdivide pools 

or other lanes hierarchically.

L
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Task

L
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e

Task

P
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Message Flow 

symbolizes information

flow across organizational 

boundaries. Message flow 

can be attached to pools, 

activities, or message 

events.

Data

TaskInput Out-

put

Data Store

A Data Object represents information flowing 

through the process, such as business 

documents, e‐mails, or letters. 

A Data Store is a place where the process can 

read or write data, e.g., a database or a filing 

cabinet. It persists beyond the lifetime of the 

process instance.

A Data Input is an external input for the 

entire process. It can be read by an activity.

A Data Output is a variable available as result 

of the entire process.

A Message is used to depict the contents of a 

communication between two Participants.

A Collection Data Object represents a 

collection of information, e.g., a list of order 

items.

Pool (Collapsed)

Collaboration Diagram
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Choreographies

Choreography Diagram

A Choreography Task 
represents an Interaction 

(Message Exchange) 

between two Participants.

Choreography

Task

Participant A

Participant B

A Choreography Sub‐
Process contains a refined 

choreography with several 

Interactions.

Multiple Participants Marker 
denotes a set of 

Participants of the 

same kind.

Swimlanes
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Intermediate

Event
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Attached 

Intermediate 

Timer Event

Link 

Intermediate 

Event

Manual Task

End

Event

Data 

Store

Link 

Intermediate 

Event

Parallel 

Multiple 

Intermediate 

Event

Text Annotation

Group

Multi Instance 

Task (Parallel)

Message

End Event

Send Task

Parallel

Gateway
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Gateway

Attached 

Intermediate 

Error Event

Signal

End 

Event
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Sub‐Process

Event Sub‐Process

Conditional

Start Event

Error End 

Event

Start

Event

End

Event

Looped 

Sub‐Process 

condition
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Participant A

Participant C
Participant B

Choreography 

Task

Participant A

Participant B

Choreography 

Task

Participant A

Participant C

Initiating

Message

Response

Message

Choreography 

Task

Participant B

Participant A

When splitting, it routes the sequence flow to exactly 

one of the outgoing branches. When merging, it awaits 

one incoming branch to complete before triggering the 

outgoing flow.

Exclusive Gateway

Is always followed by catching events or receive tasks. 

Sequence flow is routed to the subsequent event/task 

which happens first.

Event‐based Gateway

When used to split the sequence flow, all outgoing 

branches are activated simultaneously. When merging 

parallel branches it waits for all incoming branches to 

complete before triggering the outgoing flow.

Parallel Gateway

Choreography

Sub‐Process

Participant A

Participant C

Participant B
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66

The behaviour of different Conversations is modelled 
through separate Choreographies

A Choreography defines the sequence of 
interaction between participants

A choreography does not exists in a pool 
and it is not executable

It describes how the participants are supposed to behave

giovedì 5 dicembre 13



Choreography task

67

A Choreography task is an activity in a choreography
 that consists of a set (one or more) Message exchanges 

A choreography task involves two or more participants
that are displayed in different bands

316                 Business Process Modeling Notation, v2.0

12.4.1 Choreography Task

A Choreography Task is an atomic Activity in a Choreography Process. It represents an Interaction, which is a 

coherent set (1 or more) of Message exchanges between two (2) Participants. Using a Collaboration diagram to view 

these elements (see page 143 for more information on Collaboration), we would see the two (2) Pools representing the 

two (2) Participants of the Interaction (see Figure 12.7). The communication between the Participants is shown as a 

Message Flow.

Figure 12.7 - A Collaboration view of Choreography Task elements

In a Choreography diagram, this Interaction is collapsed into a single object, a Choreography Task. The name of 

the Choreography Task and each of the Participants are all displayed in the different bands that make up the shape’s 

graphical notation. There are two (2) more Participant Bands and one Task Name Band (see Figure 12.8).

Figure 12.8 - A Choreography Task
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Figure 12.9 - A Choreography Task

The interaction defined by a Choreography Task can be shown in an expanded format through a Collaboration 

diagram (see Figure 12.7—see page 143 for more information on Collaborations). In the Collaboration view, the 

Participants of the Choreography Task Participant Band’s will be represented by Pools. The interaction between 

them will be a Message Flow.

Figure 12.10 - A two-way Choreography Task
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Sequence flow in a 
choreography

68

Sequence Flow are used within Choreographies 
to show the sequence of the 

Choreography Activities, Events, and Gateways

Business Process Modeling Notation, v2.0        313

12.3.1 Sequence Flow

Sequence Flow are used within Choreographies to show the sequence of the Choreography Activities, which 

may have intervening Gateways. They are used in the same way as they are in Processes. They are only allowed to 

connect with other Flow Objects. For Processes, they can only connect Events, Gateways, and Activities. For 

Choreographies, they can only connect Events, Gateways, and Choreography Activities (see Figure 12.5).

Figure 12.5 - The use of Sequence Flow in a Choreography

There are two additional variations of Sequence Flow:

• Conditional Sequence Flow: Conditions can be added to Sequence Flow in two situations:

• From Gateways: Outgoing Sequence Flow have conditions for Exclusive and Inclusive Gateways. The 

data referenced in the conditions must be visible to two (2) or more Participants in the Choreography. The data 

becomes visible if it is part of a Message that had been sent (previously) within the Choreography. See pages 

375 and 383 for more information about how Exclusive and Inclusive Gateways are used in 

Choreography.

• From Choreography Activities: Outgoing Sequence Flow may have conditions for Choreography 

Activities. Since these act similar to Inclusive Gateways, the Conditional Sequence Flow can be used in 

Choreographies. The conditions have the same restrictions that apply to the visibility of the data for 

Gateways.

• Default Sequence Flow: For Exclusive Gateways, Inclusive Gateways, and Choreography Activities 

that have Conditional Sequence Flow, one of the outgoing Sequence Flow may be a Default Sequence Flow. 

Because the other outgoing Sequence Flow will have appropriately visible of data as described above, the 

Participants would know if all the other conditions would be false, thus the Default Sequence Flow would be 

selected and the Choreography would move down that Sequence Flow.

In some applications it is useful to allow more Messages to be sent between Participants when a Choreography is 

carried out than are contained the Choreography model.  This enables Participants to exchange other Messages as 

needed without changing the Choreography.  There are two ways to specify this:

• If the isClosed attribute of a Choreography has a value of false or no value, then Participants MAY send 

Messages to each other without additional Choreography Activities in the Choreography.  Unmodeled 

messaging can be restricted on particular Sequence Flow in the Choreography, see next bullet.  If the isClosed 

attribute of a Choreography has a value of true, then Participants MAY NOT send Messages to each other 

without additional Choreography Activities in the Choreography.  This restriction overrides any unmodeled 

messaging allowed by Sequence Flow in the next bullet.

P lac e Order

B uy er

S ell er

C on firm  Orde r

Buy er
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Process/Sub-Process 

(non-atomic)

A Sub-Process is a compound Activity that is 

included within a Process (see page 176) or 

Choreography (see page 356). It is compound 

in that it can be broken down into a finer level 

of detail (a Process or Choreography) through 

a set of sub-Activities.

See Next Four (4) Figures

Collapsed Sub-Process The details of the Sub-Process are not visible 

in the Diagram (see page 176). A “plus” sign 

in the lower-center of the shape indicates that 

the Activity is a Sub-Process and has a lower-

level of detail.

Expanded Sub-Process The boundary of the Sub-Process is 

expanded and the details (a Process) are visi-

ble within its boundary (see page 176).

Note that Sequence Flow cannot cross the 

boundary of a Sub-Process.

Collapsed Choreogra-

phy Sub-Process

The details of the Choreography Sub-Process 

are not visible in the Diagram (see page 356). 

A “plus” sign in the lower-center of the Task 

Name Band of the shape indicates that the 

Activity is a Sub-Process and has a lower-

level of detail.

Expanded Choreogra-

phy Sub-Process

The boundary of the Choreography Sub-Pro-

cess is expanded and the details (a Choreog-

raphy) are visible within its boundary (see 

page 356) 

Note that Sequence Flow cannot cross the 

boundary of a Choreography Sub-Process.

Sub-

Process

Name

Choreography

Sub-Process

Name

Participant 1

Participant 2

Participant 2

Participant 3

Choreography

Task Name

Participant 3

Participant 1

Choreography

Task Name

Choreography Sub-Process Name

Participant 3

Participant 1

Participant 2

Business Process Modeling Notation, v2.0        25

Process/Sub-Process 

(non-atomic)

A Sub-Process is a compound Activity that is 

included within a Process (see page 176) or 

Choreography (see page 356). It is compound 

in that it can be broken down into a finer level 

of detail (a Process or Choreography) through 

a set of sub-Activities.

See Next Four (4) Figures

Collapsed Sub-Process The details of the Sub-Process are not visible 

in the Diagram (see page 176). A “plus” sign 

in the lower-center of the shape indicates that 

the Activity is a Sub-Process and has a lower-

level of detail.

Expanded Sub-Process The boundary of the Sub-Process is 

expanded and the details (a Process) are visi-

ble within its boundary (see page 176).

Note that Sequence Flow cannot cross the 

boundary of a Sub-Process.

Collapsed Choreogra-

phy Sub-Process

The details of the Choreography Sub-Process 

are not visible in the Diagram (see page 356). 

A “plus” sign in the lower-center of the Task 

Name Band of the shape indicates that the 

Activity is a Sub-Process and has a lower-

level of detail.

Expanded Choreogra-

phy Sub-Process

The boundary of the Choreography Sub-Pro-

cess is expanded and the details (a Choreog-

raphy) are visible within its boundary (see 

page 356) 

Note that Sequence Flow cannot cross the 

boundary of a Choreography Sub-Process.
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Activities
Conversations

Events

Gateways

Conversation Diagram

None: Untyped events, 

indicate start point, state 

changes or final states.

Message: Receiving and 

sending messages.

Timer: Cyclic timer events, 

points in time, time spans or 

timeouts.

Error: Catching or throwing 

named errors.

Cancel: Reacting to cancelled 

transactions or triggering 

cancellation.

Compensation: Handling or 

triggering compensation.

Conditional: Reacting to 

changed business conditions 

or integrating business rules.

Signal: Signalling across differ‐

ent processes. A signal thrown 

can be caught multiple times.

Multiple: Catching one out of 

a set of events. Throwing all 

events defined

Link: Off‐page connectors. 

Two corresponding link events 

equal a sequence flow.

Terminate: Triggering the 

immediate termination of a 

process.

Escalation: Escalating to 

an higher level of 

responsibility. 

Parallel Multiple: Catching 

all out of a set of parallel 

events.
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Sequence Flow

defines the execution 

order of activities.

Conditional Flow

has a condition 

assigned that defines 

whether or not the 

flow is used.

Default Flow

is the default branch

to be chosen if all 

other conditions 

evaluate to false.

 

Task

A Task is a unit of work, the job to be 

performed. When marked with a symbol 

it indicates a Sub‐Process, an activity that can 

be refined.

Transaction

A Transaction is a set of activities that logically 

belong together; it might follow a specified 

transaction protocol.

Event 

Sub‐Process

An Event Sub‐Process is placed into a Process or 

Sub‐Process. It is activated when its start event 

gets triggered and can interrupt the higher level 

process context or run in parallel (non‐

interrupting) depending on the start event.

Call Activity
A Call Activity is a wrapper for a globally defined 

Sub‐Process or Task that is reused in the current 

process.

Task Types
Types specify the nature of 

the action to be performed:

Send Task

Receive Task

User Task

Manual Task

Business Rule Task

Service Task

Script Task

Markers indicate execution 

behavior of activities:

Activity Markers

Sub‐Process Marker

Loop Marker

Parallel MI Marker

Sequential MI Marker

~ Ad Hoc Marker

Compensation Marker

A Communication defines a set of 

logically related message exchanges.

When marked with a       symbol it 

indicates a Sub‐Conversation, a 

compound conversation element.

A Forked Conversation Link connects 

Communications and multiple 

Participants.

A Conversation Link connects 

Communications and Participants.

Inclusive Gateway
When splitting, one or more 

branches are activated. All 

active incoming branches must 

complete before merging.

Complex Gateway
Complex merging and 

branching behavior that is not 

captured by other gateways.

Exclusive Event‐based Gateway 
(instantiate)
Each occurrence of a subsequent 

event starts a new process 

instance.

Parallel Event‐based Gateway 
(instantiate)
The occurrence of all subsequent 

events starts a new process 

instance.

Pool 

(collapsed)

Multi Instance Pool 

(collapsed)

Communication

Sub‐Conversation

Pool 

(collapsed)
Participant B

The order of message 
exchanges can be 

specified by combining 

message flow and 

sequence flow.

P
o
o
l

P
o
o
l

Pools (Participants) and Lanes 
represent responsibilities for 

activities in a process. A pool 

or a lane can be an 

organization, a role, or a 

system. Lanes subdivide pools 

or other lanes hierarchically.

L
a
n
e

Task

L
a
n
e

Task

P
o
o
l

Message Flow 

symbolizes information

flow across organizational 

boundaries. Message flow 

can be attached to pools, 

activities, or message 

events.

Data

TaskInput Out-

put

Data Store

A Data Object represents information flowing 

through the process, such as business 

documents, e‐mails, or letters. 

A Data Store is a place where the process can 

read or write data, e.g., a database or a filing 

cabinet. It persists beyond the lifetime of the 

process instance.

A Data Input is an external input for the 

entire process. It can be read by an activity.

A Data Output is a variable available as result 

of the entire process.

A Message is used to depict the contents of a 

communication between two Participants.

A Collection Data Object represents a 

collection of information, e.g., a list of order 

items.

Pool (Collapsed)

Collaboration Diagram
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Choreographies

Choreography Diagram

A Choreography Task 
represents an Interaction 

(Message Exchange) 

between two Participants.

Choreography

Task

Participant A

Participant B

A Choreography Sub‐
Process contains a refined 

choreography with several 

Interactions.

Multiple Participants Marker 
denotes a set of 

Participants of the 

same kind.

Swimlanes
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Conditional

Start Event

Error End 
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Start
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End

Event

Looped 

Sub‐Process 

condition
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Participant A

Participant C
Participant B

Choreography 

Task

Participant A

Participant B

Choreography 

Task

Participant A

Participant C

Initiating

Message

Response

Message

Choreography 

Task

Participant B

Participant A

When splitting, it routes the sequence flow to exactly 

one of the outgoing branches. When merging, it awaits 

one incoming branch to complete before triggering the 

outgoing flow.

Exclusive Gateway

Is always followed by catching events or receive tasks. 

Sequence flow is routed to the subsequent event/task 

which happens first.

Event‐based Gateway

When used to split the sequence flow, all outgoing 

branches are activated simultaneously. When merging 

parallel branches it waits for all incoming branches to 

complete before triggering the outgoing flow.

Parallel Gateway

Choreography

Sub‐Process

Participant A

Participant C

Participant B

Activities
Conversations

Events

Gateways

Conversation Diagram

None: Untyped events, 

indicate start point, state 

changes or final states.

Message: Receiving and 

sending messages.

Timer: Cyclic timer events, 

points in time, time spans or 

timeouts.

Error: Catching or throwing 

named errors.

Cancel: Reacting to cancelled 

transactions or triggering 

cancellation.

Compensation: Handling or 

triggering compensation.

Conditional: Reacting to 

changed business conditions 

or integrating business rules.

Signal: Signalling across differ‐

ent processes. A signal thrown 

can be caught multiple times.

Multiple: Catching one out of 

a set of events. Throwing all 

events defined

Link: Off‐page connectors. 

Two corresponding link events 

equal a sequence flow.

Terminate: Triggering the 

immediate termination of a 

process.

Escalation: Escalating to 

an higher level of 

responsibility. 

Parallel Multiple: Catching 

all out of a set of parallel 

events.
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Sequence Flow

defines the execution 

order of activities.

Conditional Flow

has a condition 

assigned that defines 

whether or not the 

flow is used.

Default Flow

is the default branch

to be chosen if all 

other conditions 

evaluate to false.

 

Task

A Task is a unit of work, the job to be 

performed. When marked with a symbol 

it indicates a Sub‐Process, an activity that can 

be refined.

Transaction

A Transaction is a set of activities that logically 

belong together; it might follow a specified 

transaction protocol.

Event 

Sub‐Process

An Event Sub‐Process is placed into a Process or 

Sub‐Process. It is activated when its start event 

gets triggered and can interrupt the higher level 

process context or run in parallel (non‐

interrupting) depending on the start event.

Call Activity
A Call Activity is a wrapper for a globally defined 

Sub‐Process or Task that is reused in the current 

process.

Task Types
Types specify the nature of 

the action to be performed:

Send Task

Receive Task

User Task

Manual Task

Business Rule Task

Service Task

Script Task

Markers indicate execution 

behavior of activities:

Activity Markers

Sub‐Process Marker

Loop Marker

Parallel MI Marker

Sequential MI Marker

~ Ad Hoc Marker

Compensation Marker

A Communication defines a set of 

logically related message exchanges.

When marked with a       symbol it 

indicates a Sub‐Conversation, a 

compound conversation element.

A Forked Conversation Link connects 

Communications and multiple 

Participants.

A Conversation Link connects 

Communications and Participants.

Inclusive Gateway
When splitting, one or more 

branches are activated. All 

active incoming branches must 

complete before merging.

Complex Gateway
Complex merging and 

branching behavior that is not 

captured by other gateways.

Exclusive Event‐based Gateway 
(instantiate)
Each occurrence of a subsequent 

event starts a new process 

instance.

Parallel Event‐based Gateway 
(instantiate)
The occurrence of all subsequent 

events starts a new process 

instance.

Pool 

(collapsed)

Multi Instance Pool 

(collapsed)

Communication

Sub‐Conversation

Pool 

(collapsed)
Participant B

The order of message 
exchanges can be 

specified by combining 
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A Collaboration contains two or more Pools, 
representing the Participants in the Collaboration

A Pool may be empty or show a Process within

The Message exchange is shown by a Message Flow 
that connects Pools or the objects within the Pools
The Messages associated with the Message Flow 

may also be shown 

 Choreographies may be shown “in between” 
the Pools as they bisect the Message Flow 
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Connecting Objects 

The Flow Objects are connected together in a diagram to create the basic skeletal structure of a 
business process. There are three Connecting Objects that provide this function. These connectors are: 

 

 
 

Sequence Flow 

A Sequence Flow is represented by a solid line with a 

solid arrowhead (see the figure to the right) and is used 
to show the order (the sequence) that activities will be 

performed in a Process. Note that the term “control flow” 
is generally not used in BPMN. 

 
 

 

 

 
 

 

 

Message Flow 

A Message Flow is represented by a dashed line with an 
open arrowhead (see the figure to the right) and is used 

to show the flow of messages between two separate 

Process Participants (business entities or business roles) 
that send and receive them. In BPMN, two separate Pools 

in the Diagram will represent the two Participants. 

 
 
 

 

 

 

Association 

An Association is represented by a dotted line with a line 

arrowhead (see the figure to the right) and is used to 
associate data, text, and other Artifacts with flow objects. 

Associations are used to show the inputs and outputs of 
activities. 

 
 

For modelers who require or desire a low level of precision to create process models for 
documentation and communication purposes, the core elements plus the connectors will provide 
the ability to easily create understandable diagrams (see Figure 1). 

 

 

Figure 1: An Example of a Simple Business Process 

 

For modelers who require a higher level of precision to create process models, which will be subject 
to detailed analysis or will be managed by Business Process Management System (BPMS), additional 
details can be added to the core elements and shown through internal markers (see Figure 2). 
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Figure 2: A Segment of a Process with more Details 

Swimlanes 

Many process modeling methodologies utilize the concept of swimlanes as a mechanism to organize 
activities into separate visual categories in order to illustrate different functional capabilities or 
responsibilities. BPMN supports swimlanes with two main constructs. The two types of BPD 
swimlane objects are: 

 

 

 
 

Pool 

A Pool represents a Participant in a 

Process. It is also acts as a 
graphical container for partitioning 

a set of activities from other Pools 
(see the figure to the right), 

usually in the context of B2B 
situations. 

 

 
 

 

 

 

 

Lane 

A Lane is a sub-partition within a 

Pool and will extend the entire 
length of the Pool, either vertically 

or horizontally (see the figure to 
the right). Lanes are used to 

organize and categorize activities. 

 

 

 

 

Pools are used when the diagram involves two separate business entities or participants (see Figure 
3) and are physically separated in the diagram. The activities within separate Pools are considered 
self-contained Processes. Thus, the Sequence Flow may not cross the boundary of a Pool. Message 
Flow is defined as being the mechanism to show the communication between two participants, and, 
thus, must connect between two Pools (or the objects within the Pools). 
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Figure 11.3 - Conversation diagram depicting several conversations between Participants in a related domain

Figure 11.3, above, depicts 13 distinct Conversations between collaborating Participants in a logistics domain. As 

examples, Retailer and Supplier are involved in a Delivery Negotiations Conversation, and Consignee converses with 

Retailer and Supplier through Delivery/Dispatch Plan and Shipment Schedule Conversations respectively. More than 

two participants may be involved in a Conversation, e.g., Consignee, Consolidator and Shipper in Detailed Shipment 

Schedule. The association of Participants to a Conversation are constrained to indicate whether one or many of 

Participants are involved. For example, one instance of Retailer converses with one instance of Supplier for Deliver 

Negotiations. However, one instance of Shipper converses with multiple instances of Carrier (indicated by the 

multiplicity symbol “*” near Carrier) for Carrier Planning. Note, multiplicity in constraints of Conversation diagrams 

means one or more (not zero or more).

The behavior of different Conversations is modeled through separate Choreographies, detailing the Message 

exchange sequences. In practice, Conversations which are closely related could be combined in the same 

Choreography models – e.g., a Message exchange in the Delivery Negotiation leads to Shipment Schedule, Delivery 

Planning and Delivery/Dispatch Conversations and these could be combined together in the same Choreography. 

Alternatively, they could be separated in different models.
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a Choreography does not exist in a single Pool—it is not the purview of a single Participant. Each step in the 

Choreography involves two (2) or more Participants (these steps are called Choreography Activities—see below). 

This means that the Choreography, in BPMN terms, is defined outside of any particular Pool. 

The key question that needs to be continually asked during the development of a Choreography is “what information 

do the Participants in the Choreography have?” Basically, each Participant can only understand the status of the 

Choreography through observable behavior of the other Participants–which are the Messages that have been sent and 

received. If there are only two (2) Participants in the Choreography, then it is very simple—both Participants will be 

aware of who is responsible for sending the next Message. However, if there are more than two (2) Participants, then 

the modeler must be careful to sequence the Choreography Activities in such a way that the Participants know when 

they are responsible for initiating the interactions.

Figure 12.2 presents a sample Choreography. The details of Choreography behavior and elements will be described 

in the sections below.

Figure 12.2 - An example of a Choreography

To illustrate the correspondence between Collaboration and Choreography, consider an example from logistics. 

Figure 12.3 shows a Collaboration where the Pools are expanded to reveal orchestration details per participant (for 

Shipper, Retailer etc). Message Flow connect the elements in the different Pools related to different participants, 

indicating Message exchanges. For example, a Planned Order Variations Message is sent by the Supplier to the 

Retailer; the corresponding send and receive have been modeled using regular BPMN messaging Events. Also, a 

number of Messages of the same type being sent, for example a number of Retailer Order and Delivery Variations 

Messages can be sent from the Retailer to the Supplier, indicated by respective multi-instances constructs (for brevity, 

the actual elements for sending/receiving inside the multi-instances construct have been omitted).
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Figure 12.4 - The corresponding Choreography diagram logistics example

12.2 Data

A Choreography does not have a central control mechanism and, thus, there is no mechanism for maintaining any 

central Process (Choreography) data. Thus, any element in a Process that would normally depend on conditional or 

assignment expressions, would not have any central source for this data to be maintained and understood by all the 

Participants involved in the Choreography. 

As mentioned above, neither Data Objects nor Repositories are used in Choreographies. Both of these elements 

are used exclusively in Processes and require the concept of a central locus of control. Data Objects are basically 

variables and there would be no central system to manage them. Data can be used in expressions that are used in 

Exclusive Gateways, but only that data which has been sent through a Message in the Choreography.

12.3 Use of BPMN Common Elements

Some BPMN elements are common to both Process and Choreography diagrams, as well as Collaboration; they 

are used in these diagrams. The next few sections will describe the use of Messages, Message Flow, Participants, 

Sequence Flow, Artifacts, Correlations, Expressions, and Services in Choreography. 

The key graphical elements of Gateways and Events are also common to both Choreography and Process. Since 

their usage has a large impact, they are described in major sections of this chapter (see page 369 for Events and page 375 

for Gateways).
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Figure 12.3 - A Collaboration diagram logistics example

The scenario modeled in Figure 12-4 entails shipment planning for the next supply replenishment variations: the Supplier 

confirms all previously accepted variations for delivery with the Retailer; the Retailer sends back a number of further 

possible variations; the Supplier requests to the Shipper and Consignee possible changes in delivery; accordingly, the 

Retailer interacts with the Supplier and Consignee for final confirmations.

A problem with model interconnections for complex Choreographies is that they are vulnerable to errors – 

interconnections may not be sequenced correctly, since the logic of Message exchanges is considered from each partner 

at a time. This in turn leads to deadlocks. For example, consider the PartnerRole of Retailer in Figure 12.4 and 

assume that, by error, the order of Confirmation Delivery Schedule and Retailer Confirmation received (far right) were 

swapped. This would result in a deadlock since both, Retailer and Consignee would wait for the other to send a 

Message.  Deadlocks in general, however, are not that obvious and might be difficult to recognize in a Collaboration.

Figure 12.4 shows the Choreography corresponding to the Collaboration of Figure 12.3 above.
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Public processes (also called abstract processes) depicts 
the interaction between two or more business entities

Typically designed as a global view:
Sequence of activities and 

the message exchange patterns between participants

Activities of collaboration participants as “touch points”
(visible to the public)

Actual processes are likely to have more activities
(private or internal view)
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Figure 7.2 - Example of a public Process

Collaborations

A Collaboration depicts the interactions between two or more business entities. A Collaboration contains two (2) or 

more Pools, representing the Participants in the Collaboration. The Message exchange between the Participants is 

shown by a Message Flow that connects two (2) Pools (or the objects within the Pools). The Messages associated 

with the Message Flow may also be shown. The Collaboration can be shown as two or more public Processes 

communicating with each other (see Figure 7.3). With a public Process, the Activities for the Collaboration 

participants can be considered the “touch-points” between the participants. The corresponding internal (executable) 

Processes are likely to have much more Activity and detail than what is shown in the public Processes. Or a Pool 

may be empty, a “black box.” Choreographies may be shown “in between” the Pools as they bisect the Message 

Flow between the Pools. All combinations of Pools, Processes, and a Choreography are allowed in a 

Collaboration.
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Figure 3: An Example of a BPD with Pools 

 

Lanes are more closely related to the traditional swimlane process modeling methodologies. Lanes 
are often used to separate the activities associated with a specific company function or role (see 
Figure 4). Sequence Flow may cross the boundaries of Lanes within a Pool, but Message Flow may 
not be used between Flow Objects in Lanes of the same Pool. 

 

 

Figure 4: A Segment of a Process with Lanes 
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Figure 3: An Example of a BPD with Pools 

 

Lanes are more closely related to the traditional swimlane process modeling methodologies. Lanes 
are often used to separate the activities associated with a specific company function or role (see 
Figure 4). Sequence Flow may cross the boundaries of Lanes within a Pool, but Message Flow may 
not be used between Flow Objects in Lanes of the same Pool. 

 

 

Figure 4: A Segment of a Process with Lanes 
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Lanes are often used to separate activities associated with 
a specific company function or role

Sequence flow may cross the boundaries of Lanes within 
the same Pool

Message flow may not be used between Flow objects in 
Lanes of the same Pool
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Figure 5 : A Segment of a Process with Data Objects, Groups, and Annotations 

General uses of BPMN 

Business process modeling is used to communicate a wide variety of information to different 
audiences. BPMN is designed to cover many types of modeling and allows the creation of process 
segments as well as end-to-end business processes, at different levels of fidelity. Within the variety 
of process modeling objectives, there are two basic types of models that can be created with a BPD: 

! Collaborative (Public) B2B Processes 

! Internal (Private) Business Processes 

Collaborative B2B Processes 

A collaborative B2B process depicts the interactions between two or more business entities. The 
diagrams for these types of processes are generally from a global point of view. That is, they do not 
take the view of any particular participant, but show the interactions between the participants. The 
interactions are depicted as a sequence of activities and the message exchange patterns between the 
participants. The activities for the collaboration participants can be considered the “touch-points” 
between the participants; thus, the process defines the interactions that are visible to the public for 
each participant. When looking at the process shown in only one Pool (i.e., for one participant), 
public process is also called an abstract process. The actual (internal) processes are likely to have 
more activities and detail than what is shown in the collaborative B2B processes.  

Figure 3, above, is repeated in Figure 6 to show an example of a collaborative B2B process.  
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Figure 6: An Example of a Collaborative B2B Process 

Internal business processes 

An internal business process will generally focus on the point of view of a single business organization. 
Although internal processes often show interactions with external participants, they define the 
activities that are not generally visible to the public and are, therefore, private activities. If swimlanes 
are used, then an internal business process will be contained within a single Pool. The Sequence 
Flow of the Process is therefore contained within the Pool and cannot cross the boundaries of the 
Pool. Message Flow can cross the Pool boundary to show the interactions that exist between 
separate internal business processes. Thus, a single Business Process Diagram may show multiple 
private business processes. 

Different Purposes – Different levels of precision 

The modeling of business processes often starts with capturing high-level activities and then drilling 
down to lower levels of detail within separate diagrams. There may be multiple levels of diagrams, 
depending on the methodology used for model development. However, BPMN is independent of 
any specific process modeling methodology. 

Figure 7 shows an example of a high level process, captured for a BPMN case study, which is 
basically a series of Sub-Processes with three decision points in the Process.  

 

 

Figure 7: High-level Business Process Example 
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Figure 6: An Example of a Collaborative B2B Process 

Internal business processes 

An internal business process will generally focus on the point of view of a single business organization. 
Although internal processes often show interactions with external participants, they define the 
activities that are not generally visible to the public and are, therefore, private activities. If swimlanes 
are used, then an internal business process will be contained within a single Pool. The Sequence 
Flow of the Process is therefore contained within the Pool and cannot cross the boundaries of the 
Pool. Message Flow can cross the Pool boundary to show the interactions that exist between 
separate internal business processes. Thus, a single Business Process Diagram may show multiple 
private business processes. 

Different Purposes – Different levels of precision 

The modeling of business processes often starts with capturing high-level activities and then drilling 
down to lower levels of detail within separate diagrams. There may be multiple levels of diagrams, 
depending on the methodology used for model development. However, BPMN is independent of 
any specific process modeling methodology. 

Figure 7 shows an example of a high level process, captured for a BPMN case study, which is 
basically a series of Sub-Processes with three decision points in the Process.  

 

 

Figure 7: High-level Business Process Example 
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Figure 8 shows the details of the first Sub-Process of Figure 7. This diagram employs two (2) Pools, 
one for the customer and one for the company providing the service. Note that this diagram shows 
the internal business process for the company and shows an abstract process for the customer (i.e., 
the customer process only includes the activities used for communicating through Message Flow to 
the company). The activities within the company are partitioned by Lanes to show the departments 
or roles responsible for their performance (e.g., System Coordinator, Business Development, Legal, 
and Retail). 

 

 

Figure 8 : Lower-level Business Process for the High-Level Example 

What is the Value of modeling in BPMN? 

The membership of the BPMI Notation Working Group represents a large segment of the business 
process modeling community, and they have come to a consensus and present BPMN as the 
standard business process modeling notation. The development of BPMN is an important step in 
reducing the fragmentation that exists with the myriad of process modeling tools and notations. 
The BPMI Notation Working Group has brought forth expertise and experience with many existing 
notations and has sought to consolidate the best ideas from these divergent notations into a single 
standard notation. Examples of other notations or methodologies that were reviewed are: UML 
Activity Diagram, UML EDOC Business Processes, IDEF, ebXML BPSS, Activity-Decision Flow 
(ADF) Diagram, RosettaNet, LOVeM, and Event-Process Chains (EPCs). This fragmentation has 
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Abstract

The Business Process Modelling Notation (BPMN) is a standard for capturing business processes in the early phases of systems devel-
opment. The mix of constructs found in BPMN makes it possible to create models with semantic errors. Such errors are especially seri-
ous, because errors in the early phases of systems development are among the most costly and hardest to correct. The ability to statically
check the semantic correctness of models is thus a desirable feature for modelling tools based on BPMN. Accordingly, this paper pro-
poses a mapping from BPMN to a formal language, namely Petri nets, for which efficient analysis techniques are available. The proposed
mapping has been implemented as a tool that, in conjunction with existing Petri net-based tools, enables the static analysis of BPMN
models. The formalisation also led to the identification of deficiencies in the BPMN standard specification.
! 2008 Elsevier B.V. All rights reserved.

Keywords: Business process modelling and analysis; BPMN; Petri nets

1. Introduction

The Business Process Modelling Notation (BPMN) [17]
is a standard notation for capturing business processes,
especially at the level of domain analysis and high-level sys-
tems design. The notation inherits and combines elements
from a number of previously proposed notations for busi-
ness process modelling, including the XML Process Defini-
tion Language (XPDL) [21] and the Activity Diagrams
component of the Unified Modelling Notation (UML)
[16]. BPMN process models are composed of: (i) activity
nodes, denoting business events or items of work per-
formed by humans or by software applications and (ii) con-
trol nodes capturing the flow of control between activities.
Activity nodes and control nodes can be connected by
means of a flow relation in almost arbitrary ways.

Languages that follow a similar paradigm, known as
graph-oriented process definition languages, have been pre-

viously studied from a formal perspective (e.g., the work on
task structures [2]). It is known that models defined in this
family of languages may exhibit a range of semantic errors,
including deadlocks and livelocks. Such errors are espe-
cially problematic at the levels of domain analysis and
high-level systems design, because errors at these levels
are among the hardest and most costly to correct. BPMN
even increases the types of semantic errors with respect to
traditional graph-oriented languages, because it combines
graph-oriented features with other features, drawn from a
range of sources including Workflow Patterns [5] and Busi-
ness Process Execution Language (BPEL) [12], a standard
for defining business processes at the implementation level.
These features include the ability to define: (i) subprocesses
that may be executed multiple times concurrently; (ii) sub-
processes that may be interrupted as a result of exceptions;
and (iii) message flows between processes. The interactions
between these features are an additional source of semantic
errors.

For these reasons the ability to statically analyse BPMN
models is likely to become a desirable feature for tools sup-
porting process modelling in BPMN. Anecdotal evidence
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will switch to the exception flow at the point when the
exception occurs. Note that an error event on a normal
sequence flow models ‘‘throwing” an error, while one
attached on the boundary of the activity models ‘‘catching”
an error. This is similar to the strictly hierarchical throw-
catch mechanism used in most programming languages.

A message flow is used to show transmission of mes-
sages between two interacting processes via communication
actions such as send/receive task or message event. The two
processes are located, respectively, within two separate
pools, representing two participants (e.g., business entities
or roles). In graphical representation, a message flow is
drawn as a dashed line with an open arrowhead connected
to the target process and a circle connected to the source
process, and a pool is drawn as a rectangle labelled with
the process name.

Finally, a BPMN model is composed of a set of BPMN
processes which are related to each other via subprocess
invocation activities or message flows.

2.2. Petri nets

Petri nets are a formal model of concurrent systems.
Petri nets are particularly suited to model behaviour of sys-
tems in terms of ‘‘flow”, be it the flow of control or flow of
objects or information. This feature makes Petri nets a
good candidate for formally defining the semantics of
BPMN models, since BPMN is also flow-oriented. In addi-
tion, Petri nets have been studied from a theoretical point
of view for several decades, and this research had led to a
number of tools that enable their automated analysis.

A Petri net is a directed graph composed of two types of
nodes: places and transitions. This graphical syntax allows

Petri nets to be intuitively visualized. Usually, places are
represented as circles and transitions are represented as
rectangles. Petri nets are bipartite graphs, meaning that
an arc in the net may connect a place to a transition or vice
versa, but no arc may connect a place to another place or a
transition to another transition. A transition has a number
of immediately preceding places (called its input places) and
a number of immediately succeeding places (called its out-
put places).

Places are containers for tokens. Tokens represent the
thing(s) that flow through the system. At a given point dur-
ing the execution of a Petri net, each place may hold zero,
one or multiple tokens. Thus, a state of a Petri net is rep-
resented as a function that assigns a number of tokens to
each place in the net. Such a function is called a marking.
For example, Fig. 2(i) depicts a marking of a Petri net
where there is one token in the leftmost place and no token
in any other place. The state of a Petri net changes when
one of its transitions fires. A transition may only fire if
there is at least one token in each of its input places. In this
case, we say that the transition is enabled. For example, in
Fig. 2(i), the transition labelled t1 is enabled since this tran-
sition has only one input place and this input place has one

Fig. 2. Sample workflow net in two different states.

Fig. 1. Overview of BPMN.
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a start / exception event has just one outgoing flow
and no incoming flow

an end event has just one incoming flow 
and no outgoing flow

all activities and intermediate events have exactly
one incoming flow and one outgoing flow

all gateways have either 
one incoming flow (and multiple outgoing)

or one outgoing flow (and multiple incoming)
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The previous constraints are no real limitation:

event or activities with multiple incoming flows
insert a preceding XOR-join gateway

event or activities with multiple outgoing flows
insert a following AND-split gateway

gateways with multiple incoming and outgoing flows
decompose in two gateways

insert start / end event if needed
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No link events
they are just a notational convenience 
to spread a model into several pages

(no effect on the semantics)

No transactions and compensations

Limited form of sub-processing

no OR-split
(can be expressed in terms of AND-split and XOR-split)

no OR-join
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only the fact that one of the conditions will hold true when
the gateway is reached. In the case of an event-based gate-
way, the race condition between events or receive tasks is
captured by having the corresponding transitions compete
for tokens in the place corresponding to the gateway’s
input flow (but without introducing silent transitions as
we do for decision gateways). For an OR-split gateway,
since its behaviour can be captured through a combination
of AND-split and XOR-split gateways [5], the mapping,
which is not shown in Fig. 3, can be achieved accordingly.

Finally, places, which are drawn in dashed borders, indi-
cate that their usage is not unique to one module. They are
used to link the Petri-net modules of two connecting
BPMN objects and thus are identified by both objects.
Generally, any sequence flow is mapped onto a place
except for event-based decision gateways.

3.2. Activity looping and multiple instances

In BPMN, an activity may have attributes that specify
special behaviour such as repetition (i.e., the activity is exe-
cuted multiple times sequentially) and multiple instantia-
tion (i.e., the activity is executed multiple times
concurrently). There are two variants of sequential activity
repetition: one corresponding to a ‘‘while” loop and the
other corresponding to a ‘‘repeat-until” loop. From a con-
trol-flow perspective these repetition constructs can be seen
as ‘‘macros”, in the sense that they can be expanded in
terms of decision and merge nodes as shown in Fig. 4. Note
that the value of attribute ‘‘TestTime” determines whether
the repeated activity corresponds to a ‘‘while” loop or a
‘‘repeat-until” loop.

Activities with a ‘‘multiple instantiation” attribute, hith-
erto called multi-instance activities, are executed in multiple
instances (i.e., copies) with each of these instances running
concurrently and independently of the others. The number
of instances ðnÞ may be determined at design time or at
runtime. If n is known at design time, the ‘‘multiple instan-
tiation” construct can be regarded as a macro. Indeed, a

multi-instance activity of this type can be replaced by n
identical copies of the activity enclosed between an
AND-split and an AND-join as shown in Fig. 5. On the
other hand, if n is only calculated at runtime, we need to
synchronise an a priori unknown number of instances of
the activity. This type of synchronisation can be expressed
using high-level Petri net features such as those found in
Coloured Petri nets or YAWL [4]. Since we deliberately
restrict the proposed mapping to produce plain Petri nets,
we have chosen not to deal with multi-instance activities
where n is only determined at runtime. Nonetheless, if
the purpose of the mapping is to check for deadlocks in
the process model, we can treat a multiple instance activity
as a single-instance one. Indeed, because the multiple
instances (or copies) of the activity are executed indepen-
dently, it is sufficient to check that one instance does not
deadlock to ensure that the entire multi-instance activity
does not deadlock. This is why our tool implementation
offers the option of mapping multiple instance activities
with an a priori unknown instance parameter n, with the
assumption that n ¼ 1.

3.3. Subprocess

A subprocess may be viewed as a standalone process.
Fig. 6 shows the mapping of a subprocess without excep-
tion handling and with a single start and end event. A
BPMN process model may have multiple start or end
events. The behaviour of such a process is however not
clear in the BPMN specification (see Section 4 for a
detailed discussion). Hence, we have restricted the mapping
to subprocesses with a single start event and a single end
event only. This restriction could be lifted if a clear seman-
tics for multiple (sub-)processes with multiple start and end
events was given.

Fig. 7 depicts the mapping of calling a subprocess ðP Þ
via a subprocess invocation activity ðSIÞ. Two places drawn
in dashed borders capture, respectively, the incoming
and outgoing flows of activity SI. There are two new

Fig. 3. Mapping task, events, and gateways onto Petri-net modules.
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transitions: one identified as tðSI ;callÞ modelling the invoca-
tion of subprocess P, the other tðSI ;returnÞ modelling the flow
returns to the parent process after P completed.

3.4. Exception handling

In BPMN, exception handling is captured by excep-
tion flows. An exception flow originates from an error
event attached to the boundary of an activity. For pre-
sentation purposes, it is convenient to distinguish the
case where the activity is a single task, from the case
where it is a subprocess. Fig. 8 shows the mapping of
an error event associated with a task. Given that the exe-
cution of task T is atomic, the occurrence of exception
Ex may only interrupt T when T is enabled and has
not yet completed. In Petri net terms, this means that

the occurrence of exception Ex can ‘‘steal” the input
token that would normally be consumed by the transi-
tion corresponding to task T.

In the case of an exception flow associated to a subpro-
cess, the occurrence of the exception (i.e., the error event)
will cancel the execution of the subprocess assuming that
this latter has started but has not yet completed. The map-
ping is complicated by the fact that it needs to capture the
cancellation of the running subprocess at any point when
the exception occurs. This means that when the transition
corresponding to the error event fires, all the tokens left
in the Petri net fragment corresponding to the subprocess
need to be removed. However, due to the local nature of
Petri net transitions, it is cumbersome to model a ‘‘vacuum
cleaner” that would remove all tokens from a given frag-
ment of a net [3].

Fig. 4. Macro expansions for repeated activities.

Fig. 5. Macro expansion for a multi-instance activity where n is known at design time.

Fig. 6. Mapping of a subprocess without exception handling.

Fig. 7. Calling a subprocess via a subprocess invocation activity.

Fig. 8. Mapping of a task with an exception flow.
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transitions: one identified as tðSI ;callÞ modelling the invoca-
tion of subprocess P, the other tðSI ;returnÞ modelling the flow
returns to the parent process after P completed.

3.4. Exception handling

In BPMN, exception handling is captured by excep-
tion flows. An exception flow originates from an error
event attached to the boundary of an activity. For pre-
sentation purposes, it is convenient to distinguish the
case where the activity is a single task, from the case
where it is a subprocess. Fig. 8 shows the mapping of
an error event associated with a task. Given that the exe-
cution of task T is atomic, the occurrence of exception
Ex may only interrupt T when T is enabled and has
not yet completed. In Petri net terms, this means that

the occurrence of exception Ex can ‘‘steal” the input
token that would normally be consumed by the transi-
tion corresponding to task T.

In the case of an exception flow associated to a subpro-
cess, the occurrence of the exception (i.e., the error event)
will cancel the execution of the subprocess assuming that
this latter has started but has not yet completed. The map-
ping is complicated by the fact that it needs to capture the
cancellation of the running subprocess at any point when
the exception occurs. This means that when the transition
corresponding to the error event fires, all the tokens left
in the Petri net fragment corresponding to the subprocess
need to be removed. However, due to the local nature of
Petri net transitions, it is cumbersome to model a ‘‘vacuum
cleaner” that would remove all tokens from a given frag-
ment of a net [3].

Fig. 4. Macro expansions for repeated activities.

Fig. 5. Macro expansion for a multi-instance activity where n is known at design time.

Fig. 6. Mapping of a subprocess without exception handling.

Fig. 7. Calling a subprocess via a subprocess invocation activity.

Fig. 8. Mapping of a task with an exception flow.
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transitions: one identified as tðSI ;callÞ modelling the invoca-
tion of subprocess P, the other tðSI ;returnÞ modelling the flow
returns to the parent process after P completed.

3.4. Exception handling

In BPMN, exception handling is captured by excep-
tion flows. An exception flow originates from an error
event attached to the boundary of an activity. For pre-
sentation purposes, it is convenient to distinguish the
case where the activity is a single task, from the case
where it is a subprocess. Fig. 8 shows the mapping of
an error event associated with a task. Given that the exe-
cution of task T is atomic, the occurrence of exception
Ex may only interrupt T when T is enabled and has
not yet completed. In Petri net terms, this means that

the occurrence of exception Ex can ‘‘steal” the input
token that would normally be consumed by the transi-
tion corresponding to task T.

In the case of an exception flow associated to a subpro-
cess, the occurrence of the exception (i.e., the error event)
will cancel the execution of the subprocess assuming that
this latter has started but has not yet completed. The map-
ping is complicated by the fact that it needs to capture the
cancellation of the running subprocess at any point when
the exception occurs. This means that when the transition
corresponding to the error event fires, all the tokens left
in the Petri net fragment corresponding to the subprocess
need to be removed. However, due to the local nature of
Petri net transitions, it is cumbersome to model a ‘‘vacuum
cleaner” that would remove all tokens from a given frag-
ment of a net [3].

Fig. 4. Macro expansions for repeated activities.

Fig. 5. Macro expansion for a multi-instance activity where n is known at design time.

Fig. 6. Mapping of a subprocess without exception handling.

Fig. 7. Calling a subprocess via a subprocess invocation activity.

Fig. 8. Mapping of a task with an exception flow.
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transitions: one identified as tðSI ;callÞ modelling the invoca-
tion of subprocess P, the other tðSI ;returnÞ modelling the flow
returns to the parent process after P completed.

3.4. Exception handling

In BPMN, exception handling is captured by excep-
tion flows. An exception flow originates from an error
event attached to the boundary of an activity. For pre-
sentation purposes, it is convenient to distinguish the
case where the activity is a single task, from the case
where it is a subprocess. Fig. 8 shows the mapping of
an error event associated with a task. Given that the exe-
cution of task T is atomic, the occurrence of exception
Ex may only interrupt T when T is enabled and has
not yet completed. In Petri net terms, this means that

the occurrence of exception Ex can ‘‘steal” the input
token that would normally be consumed by the transi-
tion corresponding to task T.

In the case of an exception flow associated to a subpro-
cess, the occurrence of the exception (i.e., the error event)
will cancel the execution of the subprocess assuming that
this latter has started but has not yet completed. The map-
ping is complicated by the fact that it needs to capture the
cancellation of the running subprocess at any point when
the exception occurs. This means that when the transition
corresponding to the error event fires, all the tokens left
in the Petri net fragment corresponding to the subprocess
need to be removed. However, due to the local nature of
Petri net transitions, it is cumbersome to model a ‘‘vacuum
cleaner” that would remove all tokens from a given frag-
ment of a net [3].

Fig. 4. Macro expansions for repeated activities.

Fig. 5. Macro expansion for a multi-instance activity where n is known at design time.

Fig. 6. Mapping of a subprocess without exception handling.

Fig. 7. Calling a subprocess via a subprocess invocation activity.

Fig. 8. Mapping of a task with an exception flow.
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transitions: one identified as tðSI ;callÞ modelling the invoca-
tion of subprocess P, the other tðSI ;returnÞ modelling the flow
returns to the parent process after P completed.

3.4. Exception handling

In BPMN, exception handling is captured by excep-
tion flows. An exception flow originates from an error
event attached to the boundary of an activity. For pre-
sentation purposes, it is convenient to distinguish the
case where the activity is a single task, from the case
where it is a subprocess. Fig. 8 shows the mapping of
an error event associated with a task. Given that the exe-
cution of task T is atomic, the occurrence of exception
Ex may only interrupt T when T is enabled and has
not yet completed. In Petri net terms, this means that

the occurrence of exception Ex can ‘‘steal” the input
token that would normally be consumed by the transi-
tion corresponding to task T.

In the case of an exception flow associated to a subpro-
cess, the occurrence of the exception (i.e., the error event)
will cancel the execution of the subprocess assuming that
this latter has started but has not yet completed. The map-
ping is complicated by the fact that it needs to capture the
cancellation of the running subprocess at any point when
the exception occurs. This means that when the transition
corresponding to the error event fires, all the tokens left
in the Petri net fragment corresponding to the subprocess
need to be removed. However, due to the local nature of
Petri net transitions, it is cumbersome to model a ‘‘vacuum
cleaner” that would remove all tokens from a given frag-
ment of a net [3].

Fig. 4. Macro expansions for repeated activities.

Fig. 5. Macro expansion for a multi-instance activity where n is known at design time.

Fig. 6. Mapping of a subprocess without exception handling.

Fig. 7. Calling a subprocess via a subprocess invocation activity.

Fig. 8. Mapping of a task with an exception flow.
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in the BPMN specification. This is further discussed in Sec-
tion 4.

Finally, we note that if a subprocess P is nested within
another subprocess P 0, the execution of P may be cancelled
due to the cancellation of P 0, regardless of the reason why
P 0 is cancelled. Accordingly, each task or event in P needs
to check the OK status of both P and P 0 to ensure that once
P 0 is cancelled the execution of P stops as well.

3.5. Message flow

A message flow describes the interaction between pro-
cesses. It can be mapped to a place with an incoming arc
from the transition modelling a send action and an outgo-
ing arc to the transition modelling a receive action. A spe-
cial case is the mapping of a message flow to a start event
where the process is instantiated each time a message is
received. In this case, the message flow is directly mapped
to an arc linking the transition that models sending the
message to the place that signals triggering the start event
(e.g., place ps in the mapping of start event s shown in
Fig. 3, which we refer to as the ‘‘trigger place” of start
event s). Fig. 10 shows four mapping rules, each capturing
a case for a message sent by a task or an end event and
received by a task or a start event. Note that a task may

be replaced by an intermediate message event without
changing the rule.

The above mapping is restricted to tasks that either send
or receive messages but not both (such as user task and ser-
vice task). This restriction does not limit the expressive
power of BPMN, because successively sending and receiv-
ing a message can be represented by two tasks such as a
send followed by a receive.

3.6. Initial marking configuration

The initial state of a BPMN model can be specified by
the initial marking of the corresponding Petri net model.
The basic idea for configuring the initial marking is to
mark the trigger places for each of the start events that
do not have any incoming message flows and that the pro-
cesses they belong to are top-level processes. A message
flow that has as a target the start event of a process, will
create an instance of the process upon message delivery.
So, the mapping should ensure that the trigger place of
each start event with an incoming message flow does not
contain a token in the initial marking, because the process
can only be instantiated as a consequence of this event
when a message has arrived. A special case is that each
top-level process is instantiated by another process via an

Fig. 10. Mapping of message flows between BPMN processes.

Fig. 9. Mapping of a subprocess with an exception flow.
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transitions: one identified as tðSI ;callÞ modelling the invoca-
tion of subprocess P, the other tðSI ;returnÞ modelling the flow
returns to the parent process after P completed.

3.4. Exception handling

In BPMN, exception handling is captured by excep-
tion flows. An exception flow originates from an error
event attached to the boundary of an activity. For pre-
sentation purposes, it is convenient to distinguish the
case where the activity is a single task, from the case
where it is a subprocess. Fig. 8 shows the mapping of
an error event associated with a task. Given that the exe-
cution of task T is atomic, the occurrence of exception
Ex may only interrupt T when T is enabled and has
not yet completed. In Petri net terms, this means that

the occurrence of exception Ex can ‘‘steal” the input
token that would normally be consumed by the transi-
tion corresponding to task T.

In the case of an exception flow associated to a subpro-
cess, the occurrence of the exception (i.e., the error event)
will cancel the execution of the subprocess assuming that
this latter has started but has not yet completed. The map-
ping is complicated by the fact that it needs to capture the
cancellation of the running subprocess at any point when
the exception occurs. This means that when the transition
corresponding to the error event fires, all the tokens left
in the Petri net fragment corresponding to the subprocess
need to be removed. However, due to the local nature of
Petri net transitions, it is cumbersome to model a ‘‘vacuum
cleaner” that would remove all tokens from a given frag-
ment of a net [3].

Fig. 4. Macro expansions for repeated activities.

Fig. 5. Macro expansion for a multi-instance activity where n is known at design time.

Fig. 6. Mapping of a subprocess without exception handling.

Fig. 7. Calling a subprocess via a subprocess invocation activity.

Fig. 8. Mapping of a task with an exception flow.
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in the BPMN specification. This is further discussed in Sec-
tion 4.

Finally, we note that if a subprocess P is nested within
another subprocess P 0, the execution of P may be cancelled
due to the cancellation of P 0, regardless of the reason why
P 0 is cancelled. Accordingly, each task or event in P needs
to check the OK status of both P and P 0 to ensure that once
P 0 is cancelled the execution of P stops as well.

3.5. Message flow

A message flow describes the interaction between pro-
cesses. It can be mapped to a place with an incoming arc
from the transition modelling a send action and an outgo-
ing arc to the transition modelling a receive action. A spe-
cial case is the mapping of a message flow to a start event
where the process is instantiated each time a message is
received. In this case, the message flow is directly mapped
to an arc linking the transition that models sending the
message to the place that signals triggering the start event
(e.g., place ps in the mapping of start event s shown in
Fig. 3, which we refer to as the ‘‘trigger place” of start
event s). Fig. 10 shows four mapping rules, each capturing
a case for a message sent by a task or an end event and
received by a task or a start event. Note that a task may

be replaced by an intermediate message event without
changing the rule.

The above mapping is restricted to tasks that either send
or receive messages but not both (such as user task and ser-
vice task). This restriction does not limit the expressive
power of BPMN, because successively sending and receiv-
ing a message can be represented by two tasks such as a
send followed by a receive.

3.6. Initial marking configuration

The initial state of a BPMN model can be specified by
the initial marking of the corresponding Petri net model.
The basic idea for configuring the initial marking is to
mark the trigger places for each of the start events that
do not have any incoming message flows and that the pro-
cesses they belong to are top-level processes. A message
flow that has as a target the start event of a process, will
create an instance of the process upon message delivery.
So, the mapping should ensure that the trigger place of
each start event with an incoming message flow does not
contain a token in the initial marking, because the process
can only be instantiated as a consequence of this event
when a message has arrived. A special case is that each
top-level process is instantiated by another process via an

Fig. 10. Mapping of message flows between BPMN processes.

Fig. 9. Mapping of a subprocess with an exception flow.
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6. Related work

To the best of our knowledge, the only other attempt to
define a comprehensive formal semantics of BPMN is that
of Wong and Gibbons [22], which uses Communicating
Sequential Processes (CSP) as the target formal model.
Like our semantics can be checked by Petri net checking
tools, their semantics can be checked by CSP checking
tools such as FDR [10]. In their work, a BPMN model is
mapped to a set of CSP processes and events. Each task
object is mapped to a CSP process while the flow relations
between task objects are captured through CSP events. The
conditions for initiation of a task are encoded as possible
combinations of CSP events that need to occur for the task
to be enabled. When a task completes, it generates event
occurrences that may then combine with other event occur-
rences to initiate other tasks. The CSP models produced in
this way may be large and complex, and they do not pre-
serve the structure of the BPMN model. For example, a

simple sequence of BPMN activities is not translated as a
sequence of processes. Also, Wong and Gibbons [22] do
not show how the CSP semantics can be used to detect var-
ious types of errors.

Puhlmann and Weske [20] present the foundations of a
tool for static analysis of BPMN process models. This tool
relies on a mapping from a subset of BPMN to p-calculus.
However, this mapping only covers a small subset of
BPMN. In particular, it does not take into account error
handling, which is a key feature of BPMN. Puhlmann
and Weske also show that the p-calculus expressions pro-
duced by this tool can be used to check the soundness of
BPMN models using existing reasoning tools based on
the p-calculus, in particular using the Mobility Workbench.
Experiments show however that this approach does not
scale beyond relatively small BPMN models (less than 10
nodes), whereas our approach can cope with models at
least three times larger without being affected by efficiency
issues.

Fig. 13. Examples of BPMN process models and transformations to Petri nets.

Table 1
Evaluation results of BPMN2PNML

Model No. BPMN model Petri net model Processing times (ms)

Tasks Events XORa AND Subprocesses Messages Exceptions Places Transitions Total Transformation

1 11 2 9 2 31 34 16828 1234
2 7 4 4 4 23 21 13875 1297
3 9 8 3 2 2 35 39 14703 2031
4 4 2 2 10 10 13109 703
5 3 2 2 2 12 11 15375 734
6 4 8 4 4 24 20 13781 1218
7 5 12 4 5 31 25 13828 1265
8 2 2 4 11 12 13187 797
9 5 2 2 11 11 13000 641
10 5 2 2 11 9 15516 750
11 6 4 2 2 19 16 13891 1125
12 6 4 3 2 1 20 19 13625 1093
13 12 4 10 2 1 1 38 43 14657 2016

a This includes both data-based and event-based gateways.
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To the best of our knowledge, the only other attempt to
define a comprehensive formal semantics of BPMN is that
of Wong and Gibbons [22], which uses Communicating
Sequential Processes (CSP) as the target formal model.
Like our semantics can be checked by Petri net checking
tools, their semantics can be checked by CSP checking
tools such as FDR [10]. In their work, a BPMN model is
mapped to a set of CSP processes and events. Each task
object is mapped to a CSP process while the flow relations
between task objects are captured through CSP events. The
conditions for initiation of a task are encoded as possible
combinations of CSP events that need to occur for the task
to be enabled. When a task completes, it generates event
occurrences that may then combine with other event occur-
rences to initiate other tasks. The CSP models produced in
this way may be large and complex, and they do not pre-
serve the structure of the BPMN model. For example, a

simple sequence of BPMN activities is not translated as a
sequence of processes. Also, Wong and Gibbons [22] do
not show how the CSP semantics can be used to detect var-
ious types of errors.

Puhlmann and Weske [20] present the foundations of a
tool for static analysis of BPMN process models. This tool
relies on a mapping from a subset of BPMN to p-calculus.
However, this mapping only covers a small subset of
BPMN. In particular, it does not take into account error
handling, which is a key feature of BPMN. Puhlmann
and Weske also show that the p-calculus expressions pro-
duced by this tool can be used to check the soundness of
BPMN models using existing reasoning tools based on
the p-calculus, in particular using the Mobility Workbench.
Experiments show however that this approach does not
scale beyond relatively small BPMN models (less than 10
nodes), whereas our approach can cope with models at
least three times larger without being affected by efficiency
issues.

Fig. 13. Examples of BPMN process models and transformations to Petri nets.

Table 1
Evaluation results of BPMN2PNML

Model No. BPMN model Petri net model Processing times (ms)

Tasks Events XORa AND Subprocesses Messages Exceptions Places Transitions Total Transformation

1 11 2 9 2 31 34 16828 1234
2 7 4 4 4 23 21 13875 1297
3 9 8 3 2 2 35 39 14703 2031
4 4 2 2 10 10 13109 703
5 3 2 2 2 12 11 15375 734
6 4 8 4 4 24 20 13781 1218
7 5 12 4 5 31 25 13828 1265
8 2 2 4 11 12 13187 797
9 5 2 2 11 11 13000 641
10 5 2 2 11 9 15516 750
11 6 4 2 2 19 16 13891 1125
12 6 4 3 2 1 20 19 13625 1093
13 12 4 10 2 1 1 38 43 14657 2016

a This includes both data-based and event-based gateways.
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a This includes both data-based and event-based gateways.
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6. Related work
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of Wong and Gibbons [22], which uses Communicating
Sequential Processes (CSP) as the target formal model.
Like our semantics can be checked by Petri net checking
tools, their semantics can be checked by CSP checking
tools such as FDR [10]. In their work, a BPMN model is
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object is mapped to a CSP process while the flow relations
between task objects are captured through CSP events. The
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rences to initiate other tasks. The CSP models produced in
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simple sequence of BPMN activities is not translated as a
sequence of processes. Also, Wong and Gibbons [22] do
not show how the CSP semantics can be used to detect var-
ious types of errors.

Puhlmann and Weske [20] present the foundations of a
tool for static analysis of BPMN process models. This tool
relies on a mapping from a subset of BPMN to p-calculus.
However, this mapping only covers a small subset of
BPMN. In particular, it does not take into account error
handling, which is a key feature of BPMN. Puhlmann
and Weske also show that the p-calculus expressions pro-
duced by this tool can be used to check the soundness of
BPMN models using existing reasoning tools based on
the p-calculus, in particular using the Mobility Workbench.
Experiments show however that this approach does not
scale beyond relatively small BPMN models (less than 10
nodes), whereas our approach can cope with models at
least three times larger without being affected by efficiency
issues.

Fig. 13. Examples of BPMN process models and transformations to Petri nets.

Table 1
Evaluation results of BPMN2PNML

Model No. BPMN model Petri net model Processing times (ms)

Tasks Events XORa AND Subprocesses Messages Exceptions Places Transitions Total Transformation

1 11 2 9 2 31 34 16828 1234
2 7 4 4 4 23 21 13875 1297
3 9 8 3 2 2 35 39 14703 2031
4 4 2 2 10 10 13109 703
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a This includes both data-based and event-based gateways.
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6. Related work

To the best of our knowledge, the only other attempt to
define a comprehensive formal semantics of BPMN is that
of Wong and Gibbons [22], which uses Communicating
Sequential Processes (CSP) as the target formal model.
Like our semantics can be checked by Petri net checking
tools, their semantics can be checked by CSP checking
tools such as FDR [10]. In their work, a BPMN model is
mapped to a set of CSP processes and events. Each task
object is mapped to a CSP process while the flow relations
between task objects are captured through CSP events. The
conditions for initiation of a task are encoded as possible
combinations of CSP events that need to occur for the task
to be enabled. When a task completes, it generates event
occurrences that may then combine with other event occur-
rences to initiate other tasks. The CSP models produced in
this way may be large and complex, and they do not pre-
serve the structure of the BPMN model. For example, a

simple sequence of BPMN activities is not translated as a
sequence of processes. Also, Wong and Gibbons [22] do
not show how the CSP semantics can be used to detect var-
ious types of errors.

Puhlmann and Weske [20] present the foundations of a
tool for static analysis of BPMN process models. This tool
relies on a mapping from a subset of BPMN to p-calculus.
However, this mapping only covers a small subset of
BPMN. In particular, it does not take into account error
handling, which is a key feature of BPMN. Puhlmann
and Weske also show that the p-calculus expressions pro-
duced by this tool can be used to check the soundness of
BPMN models using existing reasoning tools based on
the p-calculus, in particular using the Mobility Workbench.
Experiments show however that this approach does not
scale beyond relatively small BPMN models (less than 10
nodes), whereas our approach can cope with models at
least three times larger without being affected by efficiency
issues.

Fig. 13. Examples of BPMN process models and transformations to Petri nets.

Table 1
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10 5 2 2 11 9 15516 750
11 6 4 2 2 19 16 13891 1125
12 6 4 3 2 1 20 19 13625 1093
13 12 4 10 2 1 1 38 43 14657 2016

a This includes both data-based and event-based gateways.
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Puhlmann and Weske [20] present the foundations of a
tool for static analysis of BPMN process models. This tool
relies on a mapping from a subset of BPMN to p-calculus.
However, this mapping only covers a small subset of
BPMN. In particular, it does not take into account error
handling, which is a key feature of BPMN. Puhlmann
and Weske also show that the p-calculus expressions pro-
duced by this tool can be used to check the soundness of
BPMN models using existing reasoning tools based on
the p-calculus, in particular using the Mobility Workbench.
Experiments show however that this approach does not
scale beyond relatively small BPMN models (less than 10
nodes), whereas our approach can cope with models at
least three times larger without being affected by efficiency
issues.

Fig. 13. Examples of BPMN process models and transformations to Petri nets.

Table 1
Evaluation results of BPMN2PNML

Model No. BPMN model Petri net model Processing times (ms)

Tasks Events XORa AND Subprocesses Messages Exceptions Places Transitions Total Transformation

1 11 2 9 2 31 34 16828 1234
2 7 4 4 4 23 21 13875 1297
3 9 8 3 2 2 35 39 14703 2031
4 4 2 2 10 10 13109 703
5 3 2 2 2 12 11 15375 734
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Translate the BPMN collaboration diagram to nets and discuss problematic issues

giovedì 5 dicembre 13


