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A Common Challenge in IT …

Business Consultants

Software Engineers

?

I just do it 
my way

What have they 
meant? Technology

BPEL, WSDL, J2EE, WebSphere

Business Model
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IT
Solution

Business Process Model

Business
Requirements

Business Model

Technology
BPEL, WSDL, JEE, WebSphere

Model refinement

Model transformation

change of strategy

Vision: Integration of Business and IT   

� Business model capture business goals and provides overview of the 
enterprise

� IT level comprises components organized in a service-oriented 
architecture

� Processes provide the bridge between business model and technology
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Business-driven development comprises:

� Modeling of business processes

� Mapping of business processes to Service-oriented Architecture

But: What are processes? What is process modeling?

Business-Driven Development

© 2007 IBM Corporation6 Zurich Research Laboratory

Outline

� Introduction

� Foundations of Business Processes

� Process Modeling with UML

� Process Modeling Patterns and Anti-patterns

� Tool Support: Process Modeling in IBM WebSphere Business 
Modeler

� Process Simulation

� Conclusion and Outlook

4

Business-Driven Development

© 2007 IBM Corporation7 Zurich Research Laboratory

Business Process Definition and Elements

� “A process is[..] a specific ordering of work activities across time and 
place, with a beginning, an end, and clearly identified inputs and 
outputs.” (Davenport 1993)

� “We define a business process as a collection of activities that takes 
one or more kinds of input and creates an output that is of value to the 
customer” (Hammer and Champy, 1993)

Important elements of business processes:

� activities

� ordering of activities (flow of activities)

� start and end

� goal/value of a process
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Typical examples of business processes 

� Claim handling processes in an insurance company

� Payment processes when buying a book at Amazon 

� Credit handling processes when applying for a loan in a bank

� Software development process in a software company

� Processes in car manufacturing

� Processes in chemical engineering

and many more …
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Business Processes and Workflows

� business processes describe processes across 
organizations at different levels of details 

� execution of business processes by information 
systems requires that business processes are 
described at a certain level of detail

� a workflow is a refined business process such 
that each activity can be executed within the 
context of one application system 

� a workflow is executed by a workflow 
management system which provides support for 
defining, administrating and executing workflows

� goal of workflow management: increase of 
efficiency in enterprises, reduction of costs in 
enterprises

Business Process Model

Technology
BPEL, WSDL, J2EE, WebSphere
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Why is Modeling of Processes important? 

� If process is to be executed by a workflow system, process must be 
modeled in a language supported by the workflow system

� Modeling is a means of documenting processes

� Modeling of processes allows

– the manual or automated repetition

– their execution in a workflow system

– their analysis and comparison

� Claim Handling process:

– Register claim, check whether claim can be granted, grant claim and 
settle claim ….

� How to model processes in a way that is generally accepted? 
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Business Process Modeling with UML

� UML = Unified Modeling Language, standard by the Object 
Management Group, defined in standard document

� Visual, object-oriented, multipurpose modeling language

� Originally designed for modeling software systems

� Increasingly used for modeling business processes 

– Service-oriented architectures favor integration of business processes 
and component-based implementation

– Easy transition from business process models to modeling the 
software system

� UML activity diagrams can be used for modeling business processes

– here: UML 2.0 Activity Diagrams
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Elements of UML Activity Diagrams

� Action nodes for representing activities of a business process

� Control flow edges for connecting action nodes

� Control nodes for branching and merging control flow

� Control nodes for starting and ending control flow
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Routing of Control Flow using Decision and Merge

� Decision for branching control flow dependent on a condition

� Conditions at the decision should be disjoint

� Merge for merging control flow
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Routing of Control Flow using Fork and Join

� Fork allows concurrent execution of actions

� Join provides synchronization by waiting for all incoming actions to 
finish before execution
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Starting and Ending Control Flow 

� Initial node for starting the control flow

� Flow final node for ending the control flow

� Activity final node for ending the control flow and terminating all activities
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Data Flow using Object Nodes

� Data exchanged by tasks is modeled using object nodes

� Implicit and explicit routing of objects

� Datastores for storing objects
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Advanced Concepts of UML Activity Diagrams

� Composite activities

� Exceptions

� Pre- and Post-conditions

� Organizational Structures and Swimlanes
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Quality of Process Models

� Syntactic correctness of the process model

– Is the process model syntactically correct?

– Is the process model an instance of the meta-model of the language

– Usually checked by the modeling tool 

� Semantic correctness of the process model

– Is the process model correct with regards to the semantics of the 
modeling language?

– Is the process model a correct model with regards to reality?

– Does it contain deadlocks, does it terminate?

– Can be checked by following best-practices of process modeling

– Can be validated by using simulation
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Meta Model Extract of UML Activity Diagrams

� Meta model defines the abstract syntax of UML Activity Diagrams

� Semantics of UML Activity Diagrams is informally defined
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Instance of the Meta model

� Each model element must be an instance of a meta class and must fulfill 
all constraints 

� Attention: Abstract Classes, Cardinalities, Additional Constraints

?
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Best Practices of Process Modeling: 
Process Patterns and Anti-patterns

� Patterns represent known solutions to reoccurring problems

� Software Patterns ( Gamma et al.)

– Composite Pattern, Visitor pattern etc.

� Process Patterns (Workflow patterns by Van der Aalst et al.)

– collection of 20 patterns for control-flow specifications in business processes

– Can be used for selection of a workflow system 

– Can be used for understanding all variants of modeling control-flow 

� Process Anti-patterns (J. Koehler et al.)

– Collection of antipatterns of those situations that should be avoided when 
modeling business processes

– Can be used for understanding variants of modeling which cause problems
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Process Anti-Pattern: Deadlock through Decision-Joi n Pair

� Incorrect combination of decision and join can lead to a deadlock

� Both for control-flow and data-flow

� Implicit and explicit decisions and merges
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Process Anti-Pattern: Lack of Synchronization 

� Incorrect combination of fork and merge leads to lack of synchronization

� Both for control-flow and data-flow

� Implicit and explicit decisions and merges
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Correct Branching 

� Each decision should be paired with a merge

� Each fork should be paired with a join

� Redundant merges can be avoided
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IBM WebSphere Business Modeler V6.0

� fully visualize, comprehend, and document  business processes.

� Functionality for process modeling, organization modeling, resource modeling 
simulation and business process analysis 

� UML2.0 Activity Diagrams can be easily mapped to the modeling language 
supported by the IBM WebSphere Business Modeler
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Simulation of Process Models

� Simulation 
– "The technique of imitating the behaviour of some situation or system … by 

means of an analogous model, situation, or apparatus, either to gain 
information more conveniently or to train personnel." (Oxford English 
Dictionary)

– Business process simulation is based on discrete event simulation
– Execution of the process model according to its semantics

� Goals of simulation: 
– Validation of process model (increase the quality)
– Animated simulation for getting an understanding of the model
– Analysis of resources used in process models
– Evaluation of alternative models

� Automated simulation in Process Modeling Tools
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Simulation of Process Models

� Process model needs to be suitable for simulation

– Goals of the simulation have to be clear

– Process model needs to be stable enough such that the results can 
be used (e.g. resources, costs, profits of actions)

– Process model needs to be annotated with simulation data

� Simulation requires detailed planning

– Plan the simulation, analyze company data for setting simulation data, 
simulate the model, validate the model, interpret simulation results
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Annotation of Process Models for Simulation

� Costs of executing tasks (e.g register claim: 50 USD)

� Profit of tasks 

� Probabilities at decision nodes (e.g. 60%-40%, 70%-30%)

� Costs of resources needed to execute tasks

� Information about execution of processes
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Simulation Experiment

� How much does a process execution cost on average? 254$

� If we reject 80% of the claims, how much does a process execution cost 
on average?

� If the settle claim cost increases to 220%, how much does a process 
execution cost on average?

10$

200$50$

50$
50$
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Outlook: Complete Business-Driven Development Cycle

Content
Management

Business Modeling
and Simulation

Collaborative 
Development

Workflow and 
Choreography

Business Monitoring, 
Dashboards and Analytics
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Outlook: Overview of Tool Chain for Business-Driven  Development

Modeling and Simulation

WebSphere Business 
Modeler

Automation and Deployment

WebSphere Integration 
Developer 

Execution and Monitoring

WebSphere Process Server &
WebSphere Business Monitor

� Modeling in IBM Business 
Modeler

� Export to WSDL/BPEL
� Create Services and 

implement WSDL interfaces in 
WebSphere Integration 
Developer

� Implement SCA-Components
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Summary

� Business-Driven Development bridges the gap between business 

and IT

� Process models provide one key aspect in Business-Driven 
Development

� Processes can be modeled in UML Activity Diagrams 

� Quality of process models can be ensured using anti-patterns

� IBM WebSphere Business Modeler is a tool that can be used for 
process modeling, simulation and export to BPEL/WSDL

� Simulation of process models allows to perform complex analysis of 
processes before implementing them


