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Introduction
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Introduction: PAIS Build-Time
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Introduction: PAIS Run-Time
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Introduction: PAIS Lifecycle
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Weber, B., Mutschler, B., Reichert,
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Management Technology: Results
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ADEPT: Challenges
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ADEPT: Challenges
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Reichert, M., Rinderle-Ma, S., Dadam, P. (2010) Flexibility in Process-aware
Information Systems. LNCS Transactions on Petri Nets and Other Models of
Concurrency, Vol. 2, pp. 115-135



Page 11 M. Reichert | Keynote EVL-BP 2013 | 9 September 2013

ADEPT: Challenges
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ADEPT: Ad-hoc Changes

Exceptional case —
we need an additional lab

o vV
Examinations — test !
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X-Ray
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)
—— o

The Users' View

Reichert, Manfred and Dadam, Peter (1998) ADEPTflex-Supporting Dynamic Changes
of Workflows Without Losing Control. Journal of Intelligent Information Systems,
Special Issue on Workflow Management Systems, 10(2): 93-129, Kluwer
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ADEPT: Ad-hoc Changes
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Reichert, Manfred and Dadam, Peter (1998) ADEPTflex-Supporting Dynamic Changes of Workflows Without Losing Control.
Journal of Intelligent Information Systems, Special Issue on Workflow Management Systems, Vol. 10, No. 2, pp. 93-129
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ADEPT: Ad-hoc Changes

System’s View
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Reichert, Manfred and Dadam, Peter (1998) ADEPTflex-Supporting Dynamic Changes of Workflows Without Losing Control.
Journal of Intelligent Information Systems, Special Issue on Workflow Management Systems, Vol. 10, No. 2, pp. 93-129
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ADEPT: Ad-hoc Changes
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ADEPT: Ad-hoc Changes

Change Correctness [

Process Type Level
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Sonography Initial Treatment & H Operative Treatment
<> XOR-Split/Join ; Operation Planning
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Process Instance 13
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with change
Delete (13, MRT)

Execution Trace:
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Rinderle, Stefanie and Reichert, Manfred (2004) Correctness Criteria for Dynamic Changes in
Workflow Systems: A Survey. Data & Knowledge Engineering, Vol. 50, No. 1, pp. 9-34.
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ADEPT: Ad-hoc Changes

ERENEE N

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

Solution for many

fundamental research iIssues!

N s Ml I W | A b SR R

Formal foundation of the
ADEPT technology!

ET=SOFT . SYNC. & ' Mearget ﬂ B 2™, L e ES = TRUE_SIGNALED

A

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
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ADEPT: Ad-hoc Changes

1 Annotating changes with information about the reasons for the change

1 Retrieval of similar past changes based on context information

1 Reuse of changes through PAIS

Process Instance |, Delete(l;,MRT)

User Assistance

Non Operative Ther}py

[ Patient Q
Admissio Clinical Examinafion

Anamnesis & A Discharge &

Documentation

Non Operative Therlpy 4

=

Initial Treatment Overative Treatme
Operation Planni P

o

pdcl = The treatment of cruciate ruptures routinely includes a magnetic ‘\\
resonance
tomography (MRT), an X-ray and a sonography. However, for a particulay
patient the MRT may have to be skipped as the respective patient has 4
cardiac pacemaker.

gaSetcl = {(Does the patient have a cardiac pacemaker?,
Patient.problemList.hasPacemaker = 'Yes')}
sol., <Delete (S;,MRT) >

freqCl 1

Casec, /

Weber, Barbara and Reichert, Manfred and Wild, Werner and Rinderle-Ma, Stefanie (2009) Providing Integrated Life Cycle
Support in Process-Aware Information Systems. Int'l Journal of Cooperative Information Systems, Vol. 18, No. 1, pp. 115-165
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ADEPT: Change Mining and Learning

1. Changes are
rather costly
2. Variants are

%W O

Procese variant 1 Process variant 2 Process variant n d IffI.CU |’[. to
maintain
I I
__________________ _|_______________7_______
mining &learning /
\ /A

7
- ~Reference process
<« template as learned
from process variants

Derive a new reference process model from the
the variants such that:
Li, C., Reichert, M., Wombacher, A. (2011) Mining Business Less adaptations are needed in future!

Process Variants: Challenges, Scenarios, Algorithms. Data &
Knowledge Engineering, Vol. 70, No. 5, pp. 409-434,
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ADEPT: Process Schema Evolution
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ADEPT: Process Schema Evolution

ADEPT Process Management System The Users' View

Std Client APIWeb Cint APIModeling API Dyn. Change API
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automatically migrated
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' 123 instances cannot be Process Administrator

automatically migrated
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ADEPT: Process Schema Evolution

System’s View
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Rinderle, S., Reichert, M., Dadam, Peter (2004) Flexible Support of Team Processes
by Adaptive Workflow Systems. Distributed and Parallel Databases, 16(1): 91-116
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ADEPT: Process Schema Evolution
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Indispensable:
General, Formal
Correctness Criterion

Analogy: DBMS Concurrency Control
> "Serializability Principle"

Process instance not compliant with S'

Rinderle, S., Reichert, M., Dadam, P. (2004) Disjoint and Overlapping Process Changes:
Challenges, Solutions, Applications. In: Proc. CooplS'04, Agia Napa, LNCS 3290,, pp. 101-121
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ADEPT: Extended Process Lifecycle Support

s
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Schema S: )
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Create Instances
Change PropagatloT
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Weber, B., Sadiq, S., Reichert, M. (2009) Beyond Rigidity - Dynamic Process Lifecycle Support: A Survey on Dynamic Changes
in Process-aware Information Systems. Computer Science - Research and Development, 23(2): 47-65, Springer.
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ADEPT: Implementing the Framework

(Formal)
Process Meta
Model

Propagation of
Response Process Type
Times Changes

User
Interface / API

Component-
orientied
Software

Development

Scalability /
Distributed
Process Mgmt

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.
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ADEPT: Implementing the Framework
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ADEPT: Implementing the Framework

(Formal) FProcesst Architecture
Process Meta c ragmgq And
Model omposition

Implementation

Propagation of Transactional
Pr%%?nsg'gs/pe Interface / API 222}2‘:‘?({
Rollback

Component-
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Execution Software
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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.
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ADEPT: Clinical Pathway Support

Flexible Support of Clinical
Pathways with ADEPT
Partners:

Jan Neuhaus, Claudia Reuter
Fraunhoferinstitut Dortmund
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ADEPT: Disaster Management

Process-aware, Cooperative Emergency Management for Water Infrastructures
Partner: TU Darmstadt
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ADEPT: Transfering ADEPT to Practice
The AristaFlow BPM Suite
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Another Contribution: Comparing PAIS Flexibility Frameworks (1)

Change Patterns

Pattern AP5: SWAP Process Fragment |

Description

Example

Problem

Implementation

Related Patterns

Two existing process fragments are swapped in process schema S.

Regarding a particular delivery process the order in which requested gos
delivered to two enctomers hag to he swanned

Pattern PP3: Late Composition of Process Fragments

Description

Pattern AP1: INSERT Process Fragment

Description

Example
Problem

Design Choices
(in addition to those
described in Fig. 6)

Implementation

A process fragment X is added to a process schema S.
For a particular patient an allergy test has to be added to his treatment process due to a drug
incompatibility.
In a real world process a task has o be accomplished which has not been modeled in the process
schema so far.
C.  How is the new process fragment X embedded in the process schema?
1. Xis inserted between two directly succeeding activities (serial insert)
2. X is inserted between two activity sets (insert between node sets)
a) without additional condition (parallel insert)
b) with additional condition (conditional insert)

.
!

bl
6B}

=
h
a

seriallnsert

Sr
LA
S-

-
!

parallelinsert

mam

!

conditionallnsert

e

XOR-Split XOR-Join

This adaptation pattern can be realized by transforming the high level insertion operation into a
sequence of low level change primitives (e.g., add node, add edge).

At build-time a set of process fragments is defined from which the schema of a concrete
process instance can be composed during run time. This can be achieved by dynamically

nd by specifying the control dependencies between them on the fly.

«dical examinations are accomplished in a hospital. The exact
splied to a particular patient and the order in which they are performed are
:nt individually depending on his/her medical problems.

ariants of how process fragments can be composed. To reduce the number
be specified by the process engineer during build time, process instances
posed from a given set of fragments.

sic building blocks for late modeling?
fragments from the repository can be chosen.
it-based subsct of the process fragments from the repository can be

lics or process fragments can be defined.

Y Pattern PP3

sess Schema $

f Process Fragments Sat of Constraints

D A at most once

(E}E)  Awioud
e

How shall the execution

of instance |1 proceed?
D is mutually exclusive
with A 50 maybe
<B,C> would
be a good cholce,

AN

zess |nstance [1

v

v v
(A HCE P{F W 2] D R

Weber, B., Reichert, M., and Rinderle-Ma, S. (2008)
Change Patterns and Change Support Features —

Enhancing Flexibility in Process-Aware Information Systems.

Data & Knowledge Eng, 66(3): 438-466,



Page 33 M. Reichert | Keynote EVL-BP 2013 | 9 September 2013

Another Contribution: Comparing PAIS Flexibility Frameworks (2)

Patterns for Decision Deferral

L
Q
>

Need for User Experience

Low

C \
r (
Sp{ Number of activity instances |is Late_ _
can be specified at run-time Composition
\_ J
Late Modeling
o )
( Late Binding Process model is iteratively \
Multi-insta composed during run-time
W Activities J considering existing constraints
Traditional
Workflow (U J
y N y
>
Low Degree of Decision Deferral High
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Another Contribution: Comparing PAIS Flexibility Frameworks (3)

Change Support Features

' N\
Schema Evolution, Version Control and Instance Migration

> <
Support for Instance-Specific Changes

NS J

a N\

Correctness of Changes

& )

4 N
Traceability and Analysis of Changes

% !
Access Control of Changes

% 3
Change Reuse

> .
Change Concurrency Control

- J

( N\

Refactoring Support for Process Models
& J




Another Contribution: Comparing PAIS Flexibility Frameworks (4)
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Academic Commercial
Primitive/ Pattern P YAWL +
ADEPT2/ CAKE HOON [ MOVE| o WASA2 WIDE |Worklets/| Flower Staffware
CBRFlow 2
F Exlets
Change Primitives

PR1 — Add Node - + + + + + + + + +
PR2 — Remove Node - + + + + + + + + +
PR3 - Add Edge - + + + + + + + + +
PR4 — Remove Edge - + + + + + + + + +
PR5—Move Edge - + - — — _ — ¥ _ _

Adaptation Patterns
AP1 —Insert Fragment A[1,C2:]EE[21],2,3], - - - — - A[é][’ll,gz[]l]* - - -
AP?2 — Delete Fragment A1, 2], B[1,2,3] — — - |- — A[2], B[1] — — —

A1, 2], B[1,2,3],

AP3 - Move Fragment Cl12] — - - - - - — _ _
AP4 — Replace Fragment - - - - |- - Al2], B[1] - - -
AP5 — Swap Fragment — — - - - - _ — — —
AP6 — Extract Fragment Al1,2], B[3] - - - - - — - — _
AP7 —Inline Fragment A[1,2], B[2] — — — — - - — — _
AP8 — Embed Fragment in A[1,2], B[1,2,3] - - - - - - — — _
AP9 — Parallelize Activities Al1,2], B[1,2,3] — - — — - - — — —
AP10 - Embed Fragment in Conditional -

- - - - - A[2] - - -
Branch
AP11 — Add Control Dependency A[12] - - — - - - - — —
AP12 — Remove Control Dependencies All1,2] — - - - - — — - _
AP13 —Update Condition A[1,2] — — — — — Al2] — — —

AP14 — Copy Fragment
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& Introduction

& ADEPT — A Decade of Research on Flexible Process-Aware
Information Systems and its Transfer to Practice

) Large Processes in the Automotive Industry and Technologies
to Support them

« Large Process Models
« Large Process Collections

- Large Process Structures
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The Daimler BPM Round Table
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e Introduction

& ADEPT — A Decade of Research on Flexible Process-Aware
Information Systems and its Transfer to Practice

) Large Processes in the Automotive Industry and Technologies
to Support them

« Large Process Models
« Large Process Collections

- Large Process Structures

C ) Conclusions



The Challenge:
with Large Process Models

o 000000
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Dealing with Large Process Models:
Need for an Advanced Visualization Framework

Status 11.12.2005

Prozess: Genehmigung Anderung Prozess: Genehmigung Anderung

Genehmigung Anderung Antrag B25KS

Antrag B25KS Antrag B25KS vom 31.9.2005

vom 31.9.2005 Status 11.12.2005 vom 31.9.2005 Status 11.12.2005
at heute
0| Aktvitst | Bearveiter | Anfang | Abschiuss | Dauer I I I I I ! I
s T AGL ) i Alau 7 v
= 1A ABLXY-A | 01.11.2005 | 00.11.2005 | 7t [
& cce DDD OK ey ]
8 oL XZ.B oL XZ.B 2 |BBB AbLXY-C | 10.11.2005 | 15.11.2005 | 4t wvch v [
T. Tschek - Apruf 3 e = 7. Tschek ) i Apruf ) (Fr. Tschek ] L
AAA BBB g FFF GGG HHH 3 |cco Abt. XY-B. 16.11.2005 | 24.11.2008 [ 7t v H
bt. XZ-/ bt. XZ- 8 laotxza ) laotxzc ) laotxza ) 4 |ppD AbL XY-B 25.11.2005 | 30.11.2005 | 4t [> v :
00712005 512005 W 08122005 T
5 5 |EEE Abt. XY-A 16.11.2005 | 01.12.2005 [ 12t S mxwm  H %
2 8]
é o [rer [muxva | ozrzzoos | oerzzo0s | st a8 v g >
CED e 7 |ce6 ADLXY-C | 00.122005 | 15122005 | 5t L»[,{ » = BBB GGG
8 | HHH ABLXY-A 16.122005 | 23.12.2005 | 6t H 2

A et

‘

indirect
o e e

direct
import

manual
(remodelling)

black box

v R s @

(legacy application)
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The Proviado Visualization Framework

adapting visual appearance
(symbols, colors, ...)

»
»

adapt display form
(diagram, form, table, text, ...)
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Proviado: Process Model Abstraction - Example

Project Mgr

Instruct Component
Development A
f
I ~JeT _J
Reqs dl
C .

“#SCAD data of Door a2
Specification of Cable

Instruet Component

[ Projectar_}

Instruct Specification of] ...
Door Control Unit 1

RespEngmeer

Wiite Req fs ).
Document B

[Resp Engineer

Dev. Pariner 2

Dev Parner 1H  VVite Sp - Dev. Paﬂner%Mgﬁ%U, B
Door CU Spee. i T [Fesp Engineer] BN - [Resp Engineer |
i instruct Speciication of |- : Inform about Door & nstruct Speification of
4 | Dev_ Partner 1] 4 —_D Partner 2
[ Dev Partner 1 Dev. Partner 2 © [oev. Patner & Dev Patnor3] (LDev. Patiner <)
“"""ﬁDouGU Spec. d5 Interior CU Spec.ds ¥ D"’S‘;‘&"&T i . [ Demﬁ%’a’“ i ”] [ Demm%rﬂ € )Q]
-»{ Check Confi - — v - — 7
” Dev. Partner 3 H with Main CU Reviow Speqﬁcahm:“ Review swwmﬁ“'&‘ -Main CU Spec. diol .,/ Review Spedification
o ., — T = L)
Door CU Spec. . : Resp Engineer | [Resp Engineer| Inferior GU Speg. o7 | -
~"|Changes a8 flniBrofeulSeedy) Finalize Specification [Resp Engiee
[ Dev. Partner 1 Changes 9 | Dev. Pariner2
2 " Final R Firal Revi
Final Review inal Review
[ [
‘ Final Review Final Review
esp Engnoe . " Fotrgmn / FespErgres]

2 Update Cable Set
Specification 2

Update Cable Set

(2] Update Cable Set
Specification (k3

Specification (&}

& fl—_l
p Specification a1

InteTgrahon 4
est P ™
" Integralion Test Report
Evaluale TestData_ o LU
R

[Resp Engineer

Implement Door Construct Door Implerment Main Construct Main Implement Interior | [ Construet Interior
CU Software M1 | | CU Hardware N CU Software M3 | | CU Hardware N3 CU Software M2 | | CU Hardware n2

Dev. Partner 1

Test
[ Profotype o1

Test
Prototype 03

[[oev. Parner2] [[ex Pariner2]

Protolype 02

Specification

di1

-

= Integration !
f
[Resp Eng Test P TEgaReT e DA iE

I'T'\ArchiveTestDah o
Qq
Integration Test Report
)
Evaluate Test Dat o
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Proviado: Process Model Abstraction — Basic Operations (1)

provide
generate pr(lnvid_e comments
expertise evaluation —
— provide
(body eng. (burchase (CR-Mgr.__ D\ comments
request generate generate request provide request approve instruct conclude
expertise expertise expertise evaluation evaluation comments oy ER realization CR
provide
comments
generate provide
expertise evaluation provide
comments

CREATE REDUCED VIEW cr-manager AS
SELECT FROM cr-process p
WHERE p.activity.actor = ,CR-Mgr.“

ICREATE VIEW cr-overview AS
IWGGREGATE(,Initiate CR",...) AS ,Initiierung’

FROM cr-process

réquré_st request réqurest apgrove instruct cc;nclrude [ Initiate H ReVieW HEValuate H DeCide H Realize }
expertise evaluation comments R realization CR

Some Requirements:

* Reduce complexity of (large) process models
» Aggregate or eliminate certain process information in a given application context

» Cover all process perspectives: behavior, data, ...
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Proviado: Process Model Abstraction — Basic Operations (2)

Reduction Aggregation

D1
—{AB }+{ C @&
X2

D1

! DEFGH

AB | C @ 2XYZ D L

XZ  RY | J K Rz
I N\IX 97
D5

= Eliminate activities
= Simplify the resulting schema
= Remove adjacent satellite objects

Aggregate activities
Aggregate adjacent objects if required
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Proviado: Process Model Abstraction — High-Level Operations

Example:
ShowMyActivities

VY

SWV ¥V

X

Initial process schema with
activities of user X marked

High-level Operation:
ShowMyActivities(user X)
¢ Define predicate pred:
Find all activities where
actor X is not involved
in
o Evaluate pred:
S ={C,D,E,F,I,JKL,P}

Multi-aspect Operation:
Reduce(S)

Single-aspect Operation:
REDUCECF(S)
¢ Find SESE components
S1={CD,E}, S = {F},
S; ={I,J,K}, S4 ={L},
Ss = {P}

Elementary Operations:
RedSESE S,
RedSESE S,
RedSESE S;
RedSESE S,
RedSESE Ss

Step 5

G H
S
X

(M)

XY

X XY

Simplification Operations
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Proviado: Process Model Abstraction — Summary

Proviado ...

= offers a powerful mechanism for creating and visualizing
process model abstractions (i.e., process views)

= enables a high degree of flexibility in respect to the artefacts
created (based on parameterizable view-building operations)

= considers all process perspectives, e.g., control and data flow,
process attributes, process logs

= has a well-defined formal foundation
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The Proviado Visualization Framework

abstracting/information
(processviews)

a

T =
al appearance

)

»
»

adapt display form
(diagram, form, table, text, ...)
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Proviado: Adjusting the Visual Appearance of Process Models

Visualization templates

Generate Electric
Expertise

Request Creation

CR Initiator+Chief Engineer Electic Engineer
Sue Spears

Peter Smith, Paul Clark
W 11.01,2007 - 15.01.07
- |Details: (accepted)

Enlarge numbers of
tachometer. This requires
larger display and needle.
Larger whole in console is

test goal Quality of Service

£/

]

AttrValue
AttrValue

AttrValue

AttrValue necessary. Perhaps

control unit is affected.

Evaluate
Quality

Mr. Lucas

evaluation:
costs

DMS

| % CR-Board

] evaluation: approve
qualty > Change Request
. . . . engineerin LI engineering expertise
Visualization template defines - - evliton:cose
evaluation: PP decision D+eva|uation: quality archive decision
1. symbol to be used [ evaluaton; PP 0 decison
approve archive

. Change -

2. datato be displayed H S H decision %

3. application context
(o=
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Proviado: Adjusting the Visual Appearance of Process Models

Creating a process visualization

Process
I?roc;ess .elements
A D P
name  PartlD / > P ; i At
value XX354 D1 ||| f\\\\\ application context schema process visualization
7 i references™ < ‘
S ~ Context rule 1 el
» A B »C > if type =activity XX35K4
ox oy 97 ~ then use template x '.
o / N\
start 01.08.2007  start 07.082007 /
end 05082007 end 14082007 7  Contextrule 2 + >
d
COSE s 2500 cost ;AO/O r Context rule 3 01 gg 37 144(1)% 87
* Process attributes L7
references
notation
Evaluate the context rules

Template x Templatey  Template z and fill in attribute values

‘state Sym bé)l 8 Name

Name Name ~ Value
AttrValue AttrValue ‘
AttrValue

| AttrValue



Page 50 M. Reichert | Keynote EVL-BP 2013 | 9 September 2013
Phase | Creafion of CR

Proviado: Abstraction + Visual Configuration

Epede 6 apergw 1 Bpeie & P | d
Bect Eny fody g Engre frg _ersopa |;e Change Request #123BF17 in Project R123
o Generale i VISU8|IzatI0n Description: | ility of Sp

Reason: Customer Benefit

v
equest Creation ener ate Electric
xpertise

Reaize Crange

R InitatorsChisl Engress
1 Clad

o 0 sitds Engrme:

[Detailed Description
[Eniarge numbers of
nis

Parts Involved in CR:

MNumber  Name Owner

Modification required
A1728 Speedometer Dial Adam Young yes
A1729 Speedometer Pointer Adam Young yes
A0512 Console Rick Right yes

E3272 Control Unit Interior Sue Spears no
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The Proviado Visualization Framework

abstracting/information
(processviews)

a

adapting visual appearance
(symbols, colors, ...)
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Proviado: Supporting Different Display Forms for Process Models

TR [
et
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Proviado: Supporting Different Display Forms for Process Models

CR-request

Genehmigung Anderung

Prozess: Genehmigung Anderui
Antrag B25KS
vom 31.9.2005

18.04.20

recent %Zélange Requests

cce |

A-Klasse »

| w213-XQ-14

W213-LZ-93

m
m
m

| w213-Rz-52

E-Klasse ¥

Abt. XY-C | Abt. XY-A | Abt. XY.

| M<Klasse ¥

S-Klasse ¥

Status 11.12.2005

Antrag B25KS vom 31.9.2005

others contact person
CR initiator
CR approval board

01.02.

01.03.

01.04.

heute

01.05,

v

Prozess: Genehmigung Anderung
Antrag B25KS
vom 31.9.2005

@ heute
ID | Akivitat | Bearbeiter Anfang Abschluss | Dauer I I I I I i I
v
1 |AsA Abt. XY-A 01.11.2005 | 09.11.2005 | 7t :_—]Mt XYA v '
2 (BBB Abt. XY-C 10.11.2005 | 15.11.2005 [ 4t t>_m xch v :
3 [cce Abt. XY-B 16.11.2005 | 24.11.2005 [ 7t v :
4 | oop ADLXY-B | 25112005 System ) ) )
Division Role CAD system planning system production planning
5 [EEE Abt. XY-A 16.11.20050 1502 0ement [J—e CR Manager
6 |FFF AL XY-A 02.12.2005 Construction car body engineer v
electronic engineer v
7 |eee Abt. XY-C 09.12.2005 motor engineer 7
8 | HHH Abt. XY-A 16.12.2005 construction expert
construction engineer v
production engineer v
quality expert
Development development chief 7
planning expert v
Accounting [J— purchase expert v

Status 11.12.2005

Priferg.:
OK
Fr. Tschek r. Apruf » Fr. Tschek
FFF GGG HHH
laot xza ) latxzc ) lavtxza )
08.12.2005

°
8
x poD [
c
2| labt xz-B Abt. XZ-B
N ‘r 24.11.2005 30.11.2005
labt. xz-A 8
09.11.2005 W [Fr.Tschek x)
5 EEE |
8
< J bt, XZ-A
( Dok 738 Dok 738 |




M. Reichert | Keynote EVL-BP 2013 | 9 September 2013

The Proviado Visualization Framework: Achievements

Prozess: Genehmigung Anderung

Antrag B25KS
vom 31.9.2005

Fr. Tschek
AAA

bt. XZ-A
TaTT2005.

Dok 738

r. Apruf
BBB

bt. XZ-C
1

Kosten > 100

2005

Kosten <100

Dok 73B

- Alau
cce

bt. XZ-B
24112005

TR,
DDD
bt XZ-B

Status 11.12.2005

Antrag B25KS vom 31.9.2005

Genehmigung Anderung

Status 11.12.2005

Prozess: Genehmigung Anderung
Antrag B25KS
vom 31.9.2005

Status 11.12.2005

) .

b heute
D | Aktiitst | Bearveiter | Antang | Abschiuss | Dauer I I I I I i I
Priferg. !
oK 1 |AsA AbL XY-A 01:11:2005 | 09.11.2005 | 7 [ARwA _h v '
2 |ee8 ALXY-C | 10112005 | 15112005 | 4t by v '
0112006 Fr. Tschek . Apruf ) (Fr. Tschek L
.
FFF GGG HHH 3 |ccc Abt, XY-B. 16.11.2005 | 24.11.2005 | Tt » v g
ot xza ) laotxzc ) laotxza ) 4 |poD Abt. XY-B. 25.11.2005 | 30.11.2005 | 4t k v :
TS +
5 |Eee At XY-A 16.11.2005 | 01.122005 | 12t T .
H
6 |FFF AbL XY-A 02.12.2005 | ©08.12.2005 | 5t [EESEN : v
7 |GGG Abt. XY-C 00.12.2005 | 15.12.2005 5t L) }
T
s |rem AoLXY-A | 16122005 | 23122005 | e ]

Abt. XY-C | Abt. XY-A | Abt. XY.B

BBB

black box

(legacy application)

. assign fill up calculate adapt
build view
symbols symbols layout style
aggregate & reduce activity: . .
activity Y’ :Ztﬂgo,l,;f activity” lcjc;l_or.
name - name P3.
(8] (D] :
A LE document: Kl + K K
values : name=“A* fonts:
name state="running* act.name: Arial 10pt
actor: Arial 7pt
actor:
- — ~(Ap(BH{CHD}
“"remove activities of P2" % — A > o o
name
(o) S | =l | %I
, -
direct manual - indirect
import (remodelling) Mining ._;_.

log-data

nstruct
reaisation

(onciuge R
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e Introduction
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« Large Process Models
« Large Process Collections

- Large Process Structures
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The Challenge: Dealing with Large Process Model Collections




Page 57 M. Reichert | Keynote EVL-BP 2013 | 9 September 2013

... and a Particular Challenge: Managing Process Variants

a) Standardized Repair Process

Reception Diagnosis /L Hand Over
b) Variant 1: Simple Problem Repair
Reception Diagnosis - Repair Hand Over
Duration = 2 T Duration = 2 ,L

¢) Variant 2: Security Critical Repair

Reception ‘_ Diagnosis

Final Check Hand Over

|

Maintenance ]l

[
\_J
d) Variant 3: Security Critical and Simple Problem Repair

Reception Diagnosis Final Check Hand Over

@AND Connector
Activity

Attribute = Value ) @OR Connector
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. and a Particular Challenge: Managing Process Variants

Diagnosis (\?wo Repair D e @ e Hand Over
; i Variant 2:
miio Diagnosis . and Ove
. Shortened l X . = . Security Critical Repair

Reception g /\_‘__ Diaano W/ Dan s @»@» Hand Over Variant 3:

........ Fast Diagnosis and
Security Critical
Repalr

Reception @»Fmal Che{:k
Shortened

Standard Process

ﬁ\i

Variant 1:
Fast Diagnosis
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... and a Particular Challenge: Managing Process Variants

Context Model

Business Area &
Daimler Financial Services
/]
Daimler Trucks
d
Daimler Buses /|
4
Mercedes-Benz Vans /’ Brand
| Fuso
- Smart
Mercedes-Benz Cars | ¢ Moroodas Benz
Truck Van Bus Car Vehicle Type

Problem: Not all value combinations make sensel!
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... and a Particular Challenge: Managing Process Variants

Context Model

Business Area

Daimler Financial Services
Daimler Trucks

Daimler BUSES

Mercedes-Benz Vans

Mercedes-Benz Cars

Variant 1 C}q§3>>CH:HJ§¥>

LKW Van Bus PKW

| Variant 2 DW
Variant 3 Ckﬁ

5?5

Mercedes Benz

Vehicle Type
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The Provop Approach for Managing Process Variants

Base process - %-{-
al

INSERT DELETE
IF country = Italy IF brand = Smart

Variant specific
adjustments

Configured
process variant -"’,'-’{




Page 62 M. Reichert | Keynote EVL-BP 2013 | 9 September 2013

The Provop Approach for Managing Process Variants

Base Process with Options

BM AM| |BH
Maintain

1 [DELETE i Process fragment O\ [INSERT  : Process fragment
c i - :
O . . - B
= BM BH CONTEXT DEPENDENCY: g : AM BH CONTEXT DEPENDENCY:
8— '» IF Maintenance = “No” o -} IF security critical = “Yes”

O |;| Final

Check

Choosing and applying
Process Family — options —

CURRENT CONTEXT: CURRENT CONTEXT:

Maintenance =“Yes” Maintenance = “Yes”

security critical = “No”

security critical = “Yes”

Reception gg Diagnosis Maintain gg Hand Over Reception

Diagnosis Maintain Hand Over

CURRENT CONTEXT:

CURRENT CONTEXT:
Maintenance = “No”

Maintenance = “No”
security critical = “No”

security critical = “Yes”

Reception g Diagnosis

Reception gg Diagnosis 2 Hand Over
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The Provop Approach for Managing Process Variants

=lol]

& ARIS Business Architect 7.1
H-EG-BELONL 0% BEE R L HRE 8B~ Bhox 0 QQ [HYE ssa0

B 1 ju s|A [Rls=iaes )
[v| Modules || Navigation [v'| Properties [ | Symbols [ | UML consistency checks

~@ I EEE D

I == =4 I

% | | Designer
X % ||| base process x |

J Explorer tree |UML package tree | Occurrences || Model overview |
Fiter: [v] Models [ | Objects a3, el s e« B T S R S ST R S ST ST SR S S

® ARIS Business Architect 7.1

Y cass0.@ 500

D-E-BELSONH 0% BEHEBR L0 ME 8 e~ Bhox [ QS [#
[ Provep Tempicte = E= =00 e r|us]Aglzc|e=
Modules v X | | Designer [v] Modules [v] Navigation [v| Properties | | Symbols | | UML consistency|
[v7] Moclule

Navigation X Rt x
| Explorer tree [UML package tree |[Occurrences (M4 » @ ||
Fiter: (] Models [ | Objects

&AR'SNﬁwork
=-rocau
-9 DemaoDB-United Motors Group
B @ PrROVOP : i
=& Main group NS s o A e i s ALl ke B2 BBl (b S e
=-E3rroVOP o
DExarrmmmexample
1= Eﬁepairprocesses
EFE - [ Base Process
800 23 option models
Matricas = E3 Resut modeis
2, R1 [Provop-Basemodel] '
% & R2 [Provop-Basemodel] R I
&% R3 [Provop »
a8 R3-new [Provop-Basemodel] | - - - Hkmant e
&, R4 [Provop-Basemodel] S S

Ll e T

Name base process
Type Provop-Basemodel
Time of generation09.07.2009 15:09:17

Creator system
Last change 06.09.2009 19:04:25

Last user system

" RepainOut

Over.In

: .
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The Challenge: Dealing with Large and Complex Process Structures
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The Challenge: Dealing with Large and Complex P?a

Automotive Engineering:

O Electrical control units (ECUs)
become more and more important:

= provide many safety-critical functions

= fastimplementation of changes:
adjustments and bug fixes by flashing
new software onto the ECU

O Modern cars comprise up to 70
ECUs; >10.000.000 LoC

O ECUs interconnected by up to 10
buses with 2 kilometers of wires

O 90% of car innovations enabled by
E/E systems

pcgg Striictiires

Electronics in side door

Power window

Electrical side mirrors

Door lock

Sidebags

Active surround speakers
Control unit for

Example:

Safety stop

Close with central locking
system

Safety functions (Presafe)
Communication with air
condition

Electrical adjustment
Electrical heating
Memory function
Retractable side mirror
Automatic fading out
Ambient illumination
Turn indicator

Open / Close with central
locking system
Sensors for alarm system
Power closing

Side impact sensors

Power windows
Mirror adjustment
Seat adjustment
Memory function

Child safety lock
Central locking system
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The Challenge: Dealing with Large and Complex Process Structures

Current Problems in Automotive Engineering

O Up to 50% of all car breakdowns due to
electrical / electronic problems

L Some facts

= Many non-obvious dependencies
between ECUs

= Different life and development cycles of
mechanics, hardware and software

= Numerous ECU variants and versions

iz Systematic verification and release
management required

Country=US
End. Units=miles

Hardware Software Coding
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The Challenge: Dealing with Large and Complex Process Structures

Modeling >

> Execution>

Process
SN g v

Process

>

Dynamic
Adaptation

Exception
Handling

tmi Vot o e ol

Proces$

lﬁgD_—‘ ¢

= P
fei=ge) i

Process

y | Process

Process
AP

G

Processj:

Process
@m»o




Page 69 M. Reichert | Keynote EVL-BP 2013 | 9 September 2013

The Corepro Project — Basic Approach
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The Corepro Project — Basic Approach
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The Corepro Project — Basic Approach
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The Corepro Project — Basic Approach
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- Significant reduction of modeling efforts for process engineers

- Formal operational semantics allows for correct executability

- Soundness can be guaranteed on an abstracted level
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The Corepro Project — Exception Handling
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& Introduction

& ADEPT — A Decade of Research on Flexible Process-Aware
Information Systems and its Transfer to Practice

) Large Processes in the Automotive Industry and Technologies to
Support them

) Conclusions
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www.process-flexibility.com

Manfred Reichert
Barbara Weber

Enabling Flexibility in
Process-Aware
Information Systems
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