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........................ Processes can become very 
large and complex

 Thousands of concurrently 
executed process instances

 High need for flexibility in all 
phases of the process lifecycle

 Support for application integration 
is fundamental

 Correctness and robustness are 
crucial features of any process-
aware information systems

 Integrated support of all phases of 
the process lifecycle required

Example of an Automotive 
Engineering Process

Motivation

Product Change 
Management
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Research Methods

Human-Centric
Processes

Data- and Object-
Aware Processes

Adaptive &
Flexible Processes

Mobile Process &
Task Support

Healthcare

Automotive Engineering

Sustainable Production

Empirical
Research

Design
Research

Formal
Methods

Smart Processes

Tourisms

Methods, Concepts and Technologies for
Next Generation Process Management Technology …

Innovative
Prototypes

Handling Process
Variability

Transport & Logistics

Process Science at Ulm University



SIKS Symposium | 26 June 2015Page 4

Prof. Dr. Martin TheobaldProf. Dr. Manfred Reichert

Carolina 
Chiao

Andreas 
Lanz

Rüdiger
Pryss

Christian
Manz

Dominik
Deuter

Markus 
Hipp

DBIS Team

David 
Knuplesch

Kevin
Andrews

Ulrich 
Kreher

Vera 
Künzle

Mathias 
Lohrmann

Bernd 
Michelberger

Nicolas 
Mundbrod

Johannes 
Schobel

Marc 
Schickler

Julian 
Tiedeken

Klaus
Kammerer

Sebastian
SteinauAndreas

Freymann

Alexander
Bachmaier

Michaela
Weiss



SIKS Symposium | 26 June 2015Page 5

Semantic
Quality 

Pragmatic Quality

Syntactical Quality + 
Soundness

(Business Process Compliance)

Process Modeling: Quality Dimensions
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6

Process model to be checked

Generated counterexample: 
Execution path and corresponding process context violating the constraint

SeaFlows: Business Process Compliance
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C3Pro: Extending Business Process 
Compliance to Multiple Perspectives
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 Combining these areas raises numerous challenges. 

Business Process 
Compliance

Change / Flexibility

Cross-Organizational 
Processes

Process Logs

Process-aware Information System

Running Instances / Process Engine Process Models

C3Pro: Ensuring Business Process Compliance in  a 
Cross-Organizational and Dynamic Setting
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ATAPIS: Handling Temporal Constraints 
along the Process Lifecycle 

Lanz A., Weber B., Reichert, M. (2014): Time-Patterns for Process-Aware Information Systems. Requirements Engineering, 19(2): 113-141 
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ATAPIS: Handling Temporal Constraints
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Provop: Coping with Process Variability
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Reception

Standard Process

RepairDiagnosis Hand Over

Reception RepairDiagnosis Hand OverFinal Check
Shortened

Maintain

Variant 3:
Fast Diagnosis and 
Security Critical 
Repair

Variant 2:
Security Critical RepairRepair Hand Over

Maintain

Reception RepairDiagnosis Hand OverFinal Check

Variant 1:
Fast Diagnosis

Diagnosis
Shortened

Reception

Provop: Coping with Process Variability

Ayora, C., Torres, V., Weber, B., Reichert, M. and 
Pelechano, V. (2015) VIVACE: A Framework for the 
Systematic Evaluation of Variability Support in Process-
Aware Information Systems. Information and Software 
Technology, Vol. 57, pp. 248-276
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Business Level
Model created by
domain expert

Model created by 
IT expert

IT Level

ENPROSO: Business IT Alignment
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Corepro: Data-Driven Process Structures
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Graphical User Interface of COREPROSimAutomatic Creation and Execution of a Process StructureDynamic Adaptation and Exception HandlingSimulating Large Process StructuresDefining the Model Level with Correctness Checks

Corepro: Data-Driven Process Structures
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ProView: Collobarative Process Modeling
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Enforcement 
Guardrails (on a road) prevent 
deviation, but also prevent anything 
not predicted. 

Guidance
Guidelines (on a road) show people 
where to go, but do not prevent 
deviations if they are necessary. 

ADEPT: Process Flexibility
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Process
Modeling

Process Configuration
& Implementation

Process
Execution

Process
Monitoring

Instance I1

A

D

B

x x EC




Instance I1

A

D

B

x x EC




Schema S‘:

A

D

B

x xC

C
re

at
e 

In
st

an
ce

s

Process
Execution

Process engineer /
Process administrator

Process 
participant

Arbeitsliste
Tätigkeit 1
Tätigkeit 2
Tätigkeit 3
Tätigkeit 4

Schema S:

A

D

B

x x EC

Instance I1

A

D

B

x x EC




Execution 
Log

Process
Monitoring

Weber, B., Mutschler, B., Reichert, 
M. (2010) Investigating the Effort of 
Using Business Process 
Management Technology: Results 
from a Controlled Experiment.
Science of Computer Programming, 
75(5): 292-310

ADEPT: Process Flexibility
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Execution 
Log

Process
Monitoring

Weber, B., Mutschler, B., Reichert, 
M. (2010) Investigating the Effort of 
Using Business Process 
Management Technology: Results 
from a Controlled Experiment.
Science of Computer Programming, 
75(5): 292-310

ADEPT: Process Flexibility

Process Configuration 
& Process Variability

Looseness in 
Process Models

Dynamic Process 
Adaptation

Process Evolution
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Insert X between
Mbefore= {C, D}and Mafter = {F}A

X

B
C

D
FE G

Step 1: Determine minimal block

A B

C
FE G

Dnbegin nend

MinBlockCFS({C, D, F})

X

A B
C

D
FE G

NT= NULL NT= NULL

Step 2: Insert X parallel to this block 

X

A B
C

D
FE G

NT= NULL NT= NULL

ET=SOFT_SYNC_E

X

A B

C

D
FE G

Step 3: Insert sync edges Step 4: Apply reduction rules

a)

NS = RUNNING

ES = TRUE_SIGNALED
NS = COMPLETED

NS = ACTIVATED

A

B

C

D

F

E
G

H

I

J K

ntarget nsync







Nskip

A

B

C

D

F

E






G

H

I

J

ntarget nsync

K
n2n1

b)

NT = NULL NT = NULL

ET = SOFT_SYNC_E

B

C

D

F

E




J
nsync

A


K

G

H

Intarget n2

n1

c)



jumpForward(CFSinstance, G, J, ...)

Nachholbereich

Many other fundamental issues:
• Ensuring soundness of dynamic process 

changes

• Providing proper end user assistance

• Enabling adaptations based on model 
abstractions

• Balancing process flexibility and security

• Mining of process variants and deviants
Reichert, Manfred and Dadam, Peter 
and Bauer, Thomas (2003) Dealing 
with forward and backward jumps in 
workflow management systems. Int'l 
Journal Software and Systems 
Modeling (SOSYM), 2(1): 37-58

ADEPT: Process Adaptation
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Process 
Fragment 

Composition

Architecture
And 

Implementation

Process 
Type 

Changes

Scalability / 
Distributed

Process Mgmt

Component-
orientied
Software 

Development

Support of 
Temporal 

Constraints

Efficient 
Execution

Transactional 
Support / 
Semantic
Rollback

Response 
Times

Ad-hoc 
Changes

Propagation of
Process Type 

Changes

User
Interface / API

(Formal) 
Process Meta 

Model

Dadam, Peter and Reichert, Manfred (2009) The ADEPT Project: A Decade of Research and Development for Robust and Flexible 
Process Support - Challenges and Achievements. Computer Science - Research and Development, Vol. 23, No. 2, pp. 81-97.

ADEPT: Technology Development
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ADEPT: Technology Transfer
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Flexible Support of Clinical 
Pathways

Patient is pregnant; process variant 
„pregnacy“ is chosen

New process fragments are 
inserted in parallel!

Increased blood sugar level; 
process variant „Diabetes“ is chosen

AristaFlow: Technology Application
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A. Wagenknecht; U. Rüppel: Improving Resource Management In Flood Response With Process Models and Web GIS. In: 16th TIEMS Conf., 2009

Flexible Disaster Management

AristaFlow: Technology Application



SIKS Symposium | 26 June 2015Page 28

MARPLE: BPM Goes Mobile
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My BPM Life with Hajo
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My BPM Life with Hajo
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Our first joint paper 
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… and Hajo celebrating its acceptance.


