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Motivation

• definition of reusable components for workflows
• clarifying semantic of modelling tools and workflow engines
• focus on practise (what components are used)
• independent of existing languages
• independent of workflow engines
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Definition

• identification of common control-flow scenarios in workflows (+ solutions)
• definition of execution semantic
• necessary due to declarative graph model
• evaluation framework for 

• Business process modelling languages (BPMN, UML AD) 
• Web Service composition languages (BPEL) 
• Workflow products (Activiti, Bizagi, BonitaBPM, Staffware, FLOWer, SAP 

Workflow, Oracle,...) 
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Workflow Pattern Initiative

• initiative started between TU/e (TU Eindhoven) and QUT (Queensland 
University of Technology) in 1999

• derived from Design Pattern for OO, Gamma et al. 1995
• Initial Contribution:

• Identification of 20 control-flow patterns
• Workflow Patterns, van der Aalst, ter Hofstede, Kiepuszewski, Barros, 

Distributed and Parallel Databases 14(3):5-51, 2003.
• http://www.workflowpatterns.com
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Workflow Pattern Initiative

• initial 20 workflow patterns have been extended to an overall evaluation 
framework
• 43 Resource Patterns (2005), resource definition and work distribution
• 40 Data Patterns (2005), data representation and handling
• 43 Workflow Patterns (2006), revised version, added 23 new pattern
• Exception Handling Patterns
• 12 Presentation Patterns (2011) for reducing complexity

• Impact of the initiative
• ~3600 citations of the initial paper (Google Scholar, March’17)
• inspired or influenced several workflow systems and vendors
• used as a selection criteria for a workflow systems
• used in teaching at several universities
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Workflow Views

• Pattern for Control Flow
• Pattern for Data View
• Pattern for Resource View
• Pattern for Exception Handling
• Pattern for Presentation
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Classification of Workflow Control 
Patterns (WCP)

• Basic control-flow patterns
• Advanced branching/synchronization patterns 
• Multiple instance patterns
• State-based patterns
• Cancellation patterns
• Iteration patterns
• Termination patterns
• Trigger patterns



Workflow PatternExample: WCP1 Sequence
• Description: A task in a process in enabled after the completion of a preceding task in the same process.
• Synonyms: Sequential routing, serial routing.
• Examples: The verify-account task executes after the credit card details have been captured.
• Motivation: The Sequence pattern serves as the fundamental building block for processes. It is used to construct a 

series of consecutive tasks which execute in turn one after the other. Two tasks form part of a Sequence if there is a 
control-flow edge from one of them to the next which has no guards or conditions associated with it.

• Overview

• Context: There is one context condition associated with this pattern: an instance of the Sequence pattern cannot be 
started again until it has completed execution of the preceding thread of control (i.e. all places such as p1 in the 
Sequence must be safe).

• Implementation: The Sequence pattern is widely supported and all of the offerings examined directly implement it.
• Issues: Although all of the offerings examined implement the Sequence pattern, there are however, subtle variations in 

the manner in which it is supported. In the main, these differences centre on how individual offerings deal with 
concurrency within a given process instance and also between distinct process instances.

• Solutions: This issue is handled in a variety of differing ways. BPMN, XPDL and UML 2.0 Activity Diagrams assume the 
use of a "token-based" approach to managing process instances and distinguishing between them, although no details 
are given as to how this actually occurs. Further, although individual tokens are assumed to be conserved during 
execution of a process instance, it is possible for a task, split or join construct to actually add or remove tokens during 
execution beyond what would reasonably be expected. Staffware simply ignores the issue and where a step receives 
two threads (or more) of execution at the same time, they are simply coalesced into a single firing of the step (thus 
resulting in race conditions). COSA adopts a prevention strategy, both by implementing a safe process model and also 
by disabling the task(s) preceding a currently enabled task and not allowing the preceding task(s) to fire until the 
subsequent task has completed.

• Evaluation Criteria
• Full support for this pattern is demonstrated by any offering which supports an explicit representation of dependency 

(e.g. directed arc) between two tasks which specifies the execution sequence.
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Evaluation



Workflow Pattern

Structured Workflows

A structured workflow is restricted in a number of ways 
(we identify three restrictions):

1.One initial and one final node
2.Each AND-split has a corresponding AND-join and each (X)OR-split has a 

corresponding (X)OR-join
3.Contains only structured loops (A structured loop has exactly one entry and 

one exit point)

BPMN’s underlying process model is graph-based, thus 
it allows to model both, structured or unstructured 
processes
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WCP6: Multi Choice

• Description: branching based on conditions

• Implementation: BPMN provides three alternative representations including 
the use of an implicit split with conditions on the arcs, an OR-split or a 
complex gateway.

• Issues: process may be stalled if no condition is true
• Solution: default branch
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WCP7: Structured Synchronizing Merge

• The convergence of two or more branches into a single subsequent branch such that 
the thread of control is passed to the subsequent branch when each active incoming 
branch has been enabled.

• occurs in a structured context, i.e. there must be a single Multi-Choice construct 
earlier in the process model with which the Structured Synchronizing Merge is 
associated...



Workflow PatternWCP9: Structured Discriminator

• The convergence of two or more branches into a single subsequent branch 
following a corresponding divergence earlier in the process model such that 
the thread of control is passed to the subsequent branch when the first 
incoming branch has been enabled. Subsequent enablements of incoming 
branches do not result in the thread of control being passed on. 

• The Structured Discriminator construct resets when all incoming branches 
have been enabled.

• The Structured Discriminator occurs in a structured context
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• a point in a process where one of several branches is chosen based execution 

of first execution in branches
• prior to the decision, all branches represent possible future courses of 

execution
• decision is made by initiating the first task in one of the branches (i.e. no 

explicit )
• after the decision is made, execution alternatives in branches other than the 

one selected are withdrawn. 
• very important concept in business processes/workflows 
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Loops

• repeating one task or one subprocess
• or multi-instance of task
• we need condition and a defined block
• in BPMN 2.0 different possibilities
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WCP12: Multiple Instances without 
Synchronization
• Within a given process instance, multiple independent instances of a task 

can be created and run concurrently
• Context: the number of task instances is a fixed value

• BPMN supports a variety of attributes to customize the behaviour of 
multiple instance activities
• parallel vs. sequential execution
• number of instances is set by an integer or by an input collection
• completion condition allows to pre-terminate spawned instances
•
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There are two general forms of this pattern
•the while loop which equates to the classic while...do pre-test loop   
construct used in programming languages and 
•the repeat loop which equates to the repeat...until post-test loop construct
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Arbitrary Cycles
The Arbitrary Cycles pattern provides a means of supporting repetition in a 
process model in an unstructured way without the need for specific looping 
operators or restrictions on the overall format of the process model.
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Recursion

The ability of a task to invoke itself during its execution or an ancestor in 
terms of the overall decomposition structure with which it is associated.



Workflow Pattern

WCP20: Cancel Case

• complete process instance is removed
• process instance is recorded as having completed unsuccessfully.
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Resource Modelling

• resource is an entity that does the work (in a task)
• a work item is assigned to a resource
• human or non-human resource
• human typically belongs to an organisation
• described by their position
• associated with position are certain privileges
• possible organisational teams (dynamic) or groups
• direct report relation to show responsibility
• delegation of responsibility
• non-human resources

• durable (e.g. machine)  schedule or
• consumable (e.g. energy) – rate of consumption or capacity
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Workflow Components
• workflow

• case (or workflow instance)

• atomic task

• block task

• repetitive (or multiple 

instance) task

• subworkflow

• work item

(the individual task instance 

allocated to a certain resource)
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Work Item Lifecycle
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• Creation Pattern (#11)
• Creation Patterns correspond to limitations on the manner in which a work item may 

be created
• Push Pattern (#9)

• an item is proactively pushed to a certain resource
• Pull Pattern (#6)

• the resource asks for a work item
• Detour Pattern (#9)

• the work on an item is stopped due to different reasons
• Auto-start Pattern (#4)

• is the work on an item started automatically after a certain event
• Visibility Pattern (#2)

• can a resource see what work item comes next
• Multiple Resource Patterns (#2)

• a resource handles multiple work items
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Data in Cases
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Workflow Data Pattern

• how is data used in workflow
• data visibility (#8)

• how far can data elements be viewed by various workflow components
• internal and external data interaction (#18)

• how can data be communicated between active elements
• data transfer (#7)

• how can data be transferred to the outside
• data-based routing (#7)

• how can data be used decide on the active path in the workflow
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Conclusions

• last change at workflowpatterns.com around 2011
• new book in 2016
• today tools occurred in new versions with

improved behaviour
• tool developer consider workflow pattern
• BPMN 2.0 has defined execution semantic


