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1 Processes can become very large 7
and complex

J Thousands of concurrently

Example of an Automotive

executed process instances

1 High need for flexibility in all

Engineering Process
i & 3
S S . ) g amhin

phases of the process lifecycle

1 Support for application integration

Healthcare

]

"1 Process

Is fundamental

] Correctness and robustness are
crucial features of any process-

aware information systems

1 Integrated support of all phases of
the process lifecycle required

Product Change
Management
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Introduction: PAIS Build-Time

Process Schema S ( . )
| rL Non Operative Theraj.y

v .
Patient Anamnesis & X X { Discharge &. J
Admission Clinical Examinatio L 4,‘ X-ray H » Non Operative Therap@l i J Documentation

clinicalSuspicionOf
CruciateRupture = ,Ye + MRT
[:] Activity
X XOR-Split/Join

+ AND-Split/Join

Process Instance 11

L_l_@-* > X X+> X+ 4]

Execution Trace:
0, = < ,Patient Admission®, ,Anamnesis & Clinical Examination*, ,Non
Operative Therapy“>

Execution Trace:
0, = <,Patient Admission®, ,Anamnesis & Clinical Examination®, ,X-ray">

Activity States: A Activated v’ Completed X Skipped
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Introduction: PAIS Run-Time

Process-Aware Information System

Std Client APIWeb Cint APIModeling API Dyn. Change API
Admin. APl Role Mgmt Authorization Time Mgmt
Msg Queuing Recovery Audit Trail

Process Execution Engine

Process 11
Process 4 Process 10
Process 3 Process 9 Process 14
Process 2 Process 6 Process 8 Process 13
Process 1 Process 5 Process 7 Process 12

SN
N

Users ~ AN ~ ~
{%@ Q @ @g Process Designer
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Introduction: PAIS Lifecycle

(. ‘. \
Schema S':
S )

chema S:

\J

Create Instances

Process engineer /

Process administrator /. \

\\ Instance |, &

v

Process
Monitoring

J

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

Process
Execution
—
Process
participant

Process Configuratio Process Process
& Implementation Execution Monitoring
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ADEPT: Challenges

Good idea!
Let it be the new

Send ¥ rocess version!
. P

A Evaluate BN
~ N

results

. % Admit Blood Ultra- Transfer
patient test sonography V patient
Examine Make next Release | | 0 0
patient appointment

patient
Transfer Forward
. . results .
Migrate running

patient
S>—  instances? 4
Process-aware

L] L]
][]

Running Instances / Process Engine ~ Process Models

Gynecologist
John Q. Public, M.D

Ultra-
sonography

Deal with conflicts between

ad-hoc changes and
schema changes at type
level

Process




Page 10 M. Reichert | Keynote EVL-BP 2013 | 9 September 2013

ADEPT: Challenges

(Schema S — \
(S

Need for
Process Variant
Configuration

Need for - g
Process .
Evolution

Process engineer /

Process administrator S——

Execution
\ Log

Need for Monitoring

Process
Execution

Process
jpant

and Analyzing Dynamic
Processes

Need for Ad-hoc

Deviations

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
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ADEPT: Challenges

(Schema S — \
(S

Process engineer /
Process administrator

N——

Process
Monitoring

Process
Execution

Execution
Log

Need for Ad-hoc
Deviations
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ADEPT: Ad-hoc Changes

Exceptional case —
we need an additional lab

L v v
Examinations — test !
Examination
U Wallace, Edgar l
Check
] + ¥
U Smith, Karl : Lab Test
X-Ray
U Jones, Isabelle |
Explanation |4
Operation Risks
||
— L—

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

System’s View

Process Type Level
Process Schema S { Non Operative Therapy }
Patient Anamnesis & . ) Discharge &
Admission Clinical Examination M X-ray Non Operative Therapy 1 ] Documentation
~——
clinicalSuspicionof ™ ( )
CruciateRupture = ,Ye ¥ MRT
| —
() Activity — —
Sonography Initial T.reatment'& ]0[ Operative Treatment
<> XOR-SpIit/Join Operation Planning
cruciateRupture = ,Yes" and
<} AND-Split/Join operationindicated =, Yes"
Process Instance Level
Process Instance 11 Process Instance 12
N
Execution Trace: Execution Trace:
0; = <,Patient Admission®, ,Anamnesis & Clinical Examination®, ,X-ray*> g, = <, Patient Admission“>

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

Process Type Level

Process Schema S { Non Operative Therapy }

[ Patient ’ I‘ Anamnesis & ’ A ] BiSCharget 8tc ]
issi ini inati > ocumentation
Admission Clinical Examination X-ray Non Operative Therapy 1 J J.
~—
......... [

clinicalSuspicionOf
CruciateRupture = ,Ye

4{
<
)
3

= o "™ Y For patient ,Mozart“ the MRT
o snogeory [— - ACHIVILY NEeds to be skipped

@ XOR-Split/Join - . .
O anp-spliord due to his cardiac pacemaker.

Process Instance Level

Process Instance 11 Process Instance 12

_J

Execution Trace: Execution Trace:
0; = <,Patient Admission®, ,Anamnesis & Clinical Examination®, ,X-ray*> g, = <, Patient Admission“>

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

Process Type Level
Process Schema S { Non Operative Therapy }
Patient Anamnesis & . ) Discharge &
Admission Clinical Examination M X-ray Non Operative Therapy 1 ] Documentation
~——
clinicalSuspicionof ™ ( )
CruciateRupture = ,Ye ¥ MRT
| —
() Activity — —
Sonography Initial T.reatment'& ]0[ Operative Treatment
<> XOR-SpIit/Join Operation Planning
cruciateRupture = ,Yes" and
<} AND-Split/Join operationindicated =, Yes"
Process Instance Level
Process Instance 11 Process Instance 12
N
Execution Trace: Execution Trace:
0; = <,Patient Admission®, ,Anamnesis & Clinical Examination®, ,X-ray*> g, = <, Patient Admission“>

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

Change Correctness [

Process Type Level

Process Schema S { Non Operative Therapy }
Patient Anamnesis & s N Discharge &
Admission Clinical Examination X-ray Non Operative Therapy 1 } Documentation
-
clinicalSuspicionof ™ ( N
CruciateRupture = ,Ye ¥ MRT
-
([ Activity ——

@ ] ] Sonography
XOR-Split/Join \ ) i
cruciateRupture = ,Yes" and

<} AND-Split/Join operationindicated = ,Yes"

Operation Planning

Initial Treatment & ]O[ Operative Treatment

Process Instance Level

Process Instance 13

13 is not compliant
with change
Delete (I3, MRT)

Execution Trace:
0, = < ,Patient Admission®, ,Anamnesis & Clinical Examination®,
-MRT", X-ray“, ,Sonography“>

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

a) jumpForward(CFSinstance, G, J, ...)
RN
_ Solution for many
b)

fundamental research iIssues!
AR A e o

Formal foundation of the
‘) ADEPT technology!

ET=SOF SYNC.E . nt';r'get ﬂ I Tf ny L e ES = TRUE_SIGNALED

%_,‘ K %_> 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

User Assistance

Process Instance |, Delete(l;,MRT)

Non Operative Ther}py

Discharge &
Documentation

[ Patient ﬂ Anamnesis & A Q
Admissio Clinical Examinajflios

Non Operative Therlpy T

Initial Treatment
Operation Planni

35[ Operative Treatme

=

/ pdCl = The treatment of cruciate ruptures routinely includes a magnetic \
resonance
tonography (MRT), an X-ray and a sonography. However, for a particular
patient the MRT may have to be skipped as the respective patient has g
cardi ac pacemaker.
gaSetcl = {(Does the patient have a cardi ac pacenaker?,
Pati ent. probl enLi st. hasPacermaker = 'Yes')}
<Del et e( S;, MRT) >

! Casec;, /

sol

\ freqe,

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 dlffI_Cu |t. to
maintain
' !
__________________ _|_______________7_______
mining &learning /
\

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

rSchema S — \
(S

Need for g
Process .

Evolution

Process engineer /

Process administrator @® Process
W, Execution Execution
Lo
Process
Monitoring Process

participant
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ADEPT: Process Schema Evolution

ADEPT Process Management System The Users' View

Std Client APIWeb Cint APIModeling API Dyn. Change API
Admin. APl Role Mgmt Authorization Time Mgmt
Msg Queuing Recovery Audit Trail

Process Engine

Process 11 Create Process Template -
Process 4 Process 10 Modify Process Template '; N e

LI
Process 3 Process 9 Process 14 Check Process Template L
Process 2 Process 6 Process 8 Process 13 o
Process Application
Process 1 Process 5 Process 7 Process 12 Templates Components

4.377 instances can be

automatically migrated

[ 1w @ 1.117 instances have
%gg {g;; %ﬂg @ BrECEEREE 10 12 Process Designer /
> 123 instances cannot be Process Administrator

automatically migrated
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ADEPT: Process Schema Evolution

System’s View

\@‘(‘:k goods

Schema S:
confirm
order /

get collect\‘

order data

l,:

compose order

A\ 4

\ 4
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«
\4

v ':‘/
W
l,: =
/—'>//
°\‘/
n: /
o
g

\ /-

5- SEEEEEE »| invoice |---- .
1
make ' |
. H |
send
InVOICG/' ack gOOdS : invoice
. A 4
confirm order | 5
I - >

data

/ deliver goods get order CO||eCt\A

compose order

v

migrate v R
-

v

[
>

/

deliver goods

\

migrate v/ .
-

v

migr

A 4

/A

\ 4

\4

I
v
I

\

A\ 4

(remains being executed according to S)

Rinderle, S., Reichert, M., Dadam, Peter (2004) Flexible Support of Team Processes
by Adaptive Workflow Systems. Distributed and Parallel Databases, 16(1): 91-116

A\ 4

Process instance not state compliant with S
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ADEPT: Process Schema Evolution

System’s

View

—

\@‘(‘:k goods

Schema S:
confirm
order /

get collect\‘

order data

l4:

compose order

A\ 4

/N N

[
»

v >
l,:

v 2|V
o

v N

«
\4
4

AN

NSNS

/ deliver goods

migrate

Ad-hoc Change

migrate

migra

-------- »| invoice | ----

make .

invoice

Y

send

[

get order

v

coIIect\A

1
1
:
1
/ , ack goods + invoice
confirm order

——>

v

deliver goods

compose order

[
>

T~

\ 4
\4

/

data
v ':‘/
N
?

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

chema S*: \
Schema S: )

.

Create Instances
Change PropagatloT

Process engineer /
Process administrator

)

Process
Monitoring

Process
Execution

—

V

Instance |, &

v

specific
Change

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.

Instance-
@ Process

participant
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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

(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

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

Implementation

Propagation of Transactional
Pr%%?nsg?s/pe Interface / API gg&%‘:‘gé
Rollback

Component-
Efficient orientied
Execution Software

Development

Support of
Temporal
Constraints

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: 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

A. Wagenknecht; U. Ruppel: Improving Resource Management In Flood Response With Process Models and Web GIS. In: 16th TIEMS Conf., 2009
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ADEPT: Transfering ADEPT to Practice
The AristaFlow BPM Suite

AristaFlow BPM Suite

www.aristaflow-forum.de



). Manfred Reichert
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Another Contribution: Comparing PAIS Flexibility Frameworks (1)

Change Patterns

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,
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Another Contribution: Comparing PAIS Flexibility Frameworks (2)

Patterns for Decision Deferral

L
Q
=

Need for User Experience

Low

L )

C (

Sp{ Number of activity instances |is
can be specified at run-time

Late
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 J \K J
J
>
Low Degree of Decision Deferral High
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Another Contribution: Comparing PAIS Flexibility Frameworks (3)

Change Support Features

4 )
Schema Evolution, Version Control and Instance Migration

> <
Support for Instance-Specific Changes

(& J

( )

Correctness of Changes

& )

4 N
Traceability and Analysis of Changes

% !
Access Control of Changes

> <
Change Reuse

& )

( )
Change Concurrency Control

- J

( N\

Refactoring Support for Process Models
& J
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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 - + - — — _ — n _ _
Adaptation Patterns
AP1 —Insert Fragment A[LCZ:]EE[le,ZB], - - - - - A[CZ:][fz[]l]’ - - -
AP?2 — Delete Fragment A[1, 2], B[1,2,3] — — - |- — A[2], B[1] — — —
A1, 2], B[1,2,3],

AP3 - Move Fragment Cl12] — - - - - - — _ _
AP4 — Replace Fragment — - — — — - A[2], 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
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The Daimler BPM Round Table
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e Introduction
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to Support them

« Large Process Models
« Large Process Collections

e Large Process Structures
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The Challenge:
with Large Process Models

o 000000
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Dealing with Large Process Models:

Need for an Advanced Visualization Framework

Prozess: Genehmig
Antrag B25K!
.9.200!

T. Tschek.
AAA

bt. XZ-A
T2,

Dok 738

2
g
5
ir. Apruf §
BBB
bt XZ- 8
757§z
I
¢
Dok 738

Anderung

- Alau
cce

bt XZ-8
24112005,

T Alau
bbD

bt XZ-8
30172008,

Antrag B25KS vom 31.9.200!

Genehmigung Anderun

0| aevist | Beaeiter | Anang | Abschuss | Dauer I I I I 1 I
Priferg.: T
oK 1 [asn ALXYA | 01112005 | 09112005 | Tt H
2 |BeB Abt XY-C 10112006 | 15112008 | 4t v [
. Tschek T ABIT ) (T Tschek 1
FFF [elele] HHH 3 |cce Abt. XY-B 16.11.2005 | 24112005 | Tt v g
labtxza ) laxzc ) laotxza ) 4 [ooo AbtXYB | 25112005 | 30112008 | 4t [> v
STz v
5 |eee AtXCA | 16912008 | 01122008 | 121 > x
6 |Frr Aot xv-A | 02122005 | 08122008 | st l»_‘_.‘
7]ase  [mtxvc | ost2z00 | 15122008 | st
s | HHn At XCA | 16122008 | 23122008 | 6t y

Prozess: Genehmigung Anderung
Antrag B25KS.
‘vom 31.9.2005

Abt. XY-C

Status 11.12.2005

modify CR

gener:
expertise:

provide:
evaluation

provide:
comments

request
expertise:

[mmale CR ‘

generate
expertise.

generate
expertise:

A

request
evaluation

provide:
evaluation

e

/e

provide:
comments

request
comments

generate
expertise:

provide:
evaluation

provide:
comments

provide:
comments

>-.[approve CR|

instruct
rea\lsalnon}‘<>"%nclude CP]

direct
import

manual
(remodelling)

black box

(legacy application)

r S
indirect
o e e

L
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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
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Proviado: Process Model Abstraction — Basic Operations (1)

provide
comments
provide
comments
esign

provide
evaluation

(burchase 2\

generate
expertise

(CRBoard (CRNMg._ (CRMGr

instruct conglude
realization 4 CR

(CR-Mgr.__ y)

(Chiefeng._ 2\ (CR-Mgr__2\

o request generate generate request provide request approve
hnmate CR expertise éxpertise éxpertise evaluation evaluation comments, (@G fy gR
provide
comments

Gualty

provide
evaluation

provide
comments

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

FROM cr-process

[Initiate H Review HEvaluate H Decide H Realize }

generate
expertise

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

instruct
realization

conclude
CR

request

request
comments,

approve
evaluation CR

request
expertise

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 p(n
X2
D1
1 DEFGH
AB | C @ XXYZ D L
X,z Y | J K $z
Y \&X /%7
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

WYV RV

Y XY

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={CDEF,IJKLP}

Multi-aspect Operation:
Reduce(S)

Single-aspect Operation:

REDUCECF(S)

e Find SESE components
S1 ={C,D,E}, S, = {F},
Ss ={l,J,K}, S = {L},

Ss = {P}

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

Step 5

G H
S
2X

(M)

XY

(N J-{0]

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

Visualization template defines

AttrValue
AttrValue

AttrValue
AttrValue

Mr. Lucas

1. symbol to be used
2. datato be displayed
3. application context

test goal

evaluation:

costs

evaluation:

quality

9\ CR-Board

approve
Change Request

> engineering expertise

> evaluation: costs

O evaluation: quality

L evaluation: PP
decision +0

DMS

archive decision
O decision
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Proviado: Adjusting the Visual Appearance of Process Models

Creating a process visualization

Process

Process elements

name  PartlD

value XX35K4-"'

/

DL i <
v :: i references™ <

[ ] ~N
v i ~
H =
~

>A\'>\B\H . >

XY

start 01.08.2007
‘end: 05.08.2007

cost
\d

notation

2500

start 07.082007
‘end: 14.082007

cost ilOO 1

. 5o
Process attributes /,~

Template x

state

Symbol

Name

AttrValue
| AttrValue

AttrValue
AttrValue

Template y

Name

~ Contextrule 1 ~ PartD
if type =activity - XX35K4
~ then use template x '.
v
7
e Context rule 2 + >

application context schema process visualization

/

07.08.07 14.08.07

Context rule 3

costs 4100
references
Evaluate the context rules
Template z and fill in attribute values
Name |
Value
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Proviado: Abstraction + Visual Configuration

Personalized
Visualization

—
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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
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Proviado: Supporting Different Display Forms for Process Models

CR-request

trag B25KS vom 31.9.2005

Genehmigung Anderung

Status 11.12.2005

Prozess: Genehmigung

Antrag B25KS
vom 31.9.2005

nderui

18.04.

recent Change Requests
2006

cce |_AKlasse »

| w213-xQ-14

[ w213-L7-93

EEE[ | W213-Rz-52

|  EKlasse ¥

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

| M-Klasse ¥

BBB | SKlasse ¥

ID [ Akiivitat | Bearbeiter Anfang Abschluss | Dauer I I I IQA I heiu E I

1 |AsA Abt. XY-A 01112005 | 09112005 | 7t [TARA ]y v '

2 [BBB Abt. XY-C 10.11.2005 | 15.11.2005 | 4t b ean, :

3 [cce Abt. XY-B 16.11.2005 | 24.11.2005 | 7t v :

4 DppD Abt. XY-B 2511.2005 | 30.11.2005 | 4t L» v :

5 |EEE Abt. XY-A 16.11.2005 | 01.12.2005 | 12t b mixva | x E

6 |FFF Abt. XY-A 02.12.2005 | 08.12.2005 | 5t : v

7 |GGG Abt. XY-C 09.12.2005 | 15.12.2005 | 5t b Aoeey, »

8 [HHH Abt. XY-A 16.12.2005 | 23.12.2005 [ 6t : B

01.02.

01.03. 01.04. heute  01.05.

01.06.

v

Prozess: Genehmigung Anderung
Antrag B25KS
vom 31.9.2005

Status 11.12.2005

Fr. Tschek r. Apruf } Fr. Tschek
FFF GGG HHH

|

labt, xz-A laot xzc ) labt xza

J

08122005 J

: =
g
A
&
2 Abt. XZ-B
g 30112005

bt. XZ-A 8

09112005 15142005 W1 [Fr. Tschek x\
8 EEE |
g
£ J/ » labt. xz-A
( Dok 738 Dok 738 ‘
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The Proviado Visualization Framework: Achievements

Stalus 11.12.2005

Prozess: Genehmigung Anderung Prozess: Genehmigung Anderung

Genehmigung Anderung

Antrag B25KS. Antrag B25KS vom 31.9.2005 Antrag B25KS N
vom 31.9.2005 Status 11.12.2008 vom 31.9.2005 Status 11,12.2005
o heute:
D | Aktivitst | Bearbeiter Anfang Abschiuss | Daver ‘ l l ‘ l i l E
s T Alau 7 Al Priferg. 7 + £
€ cce oDD oK 1 |ana notxva | otrnaoos | oonnaoos | n [Ty ' i
c & <
-3 bt XZ-8 ot XZ-8 z |BBB AbE XY-C 10112005 | 15912005 | 4t L@- weh [
Fr. Tschek Hr. Apruf 8 TG T Fr. Tschek rApruf ) (Fr. Tschek . <
AAA BBB g FFF GGG HHH 3 |cce AbL XY-B 16112005 | 24112005 | 7t » v : >
>
T
bt XZ-A ot XZ- g laotxza ) laexzc ) latxza ) 4 [ooo AbtX¥-B | 25112005 | 30112008 | 4t L» v = FFE HHH
ST T eI + <
< 5 |EEE Abt XY-A 16112005 | 01.122005 | 12t — e ——
3 : g
8 o [FF |mtxva | ozrezoes | serzzws | o W i >
>
Dok 738 Dok 738 7 |ace AbtX¥-C | 09122008 | 15122008 | & by, » = GGG
T
s |rem Aot Xv-A | 16122008 | 23122008 | 6 =] =

o assign fill up calculate adapt
@bu”d view symbols symbols @ layout style

aggregate & reduce activity:

color:

P1: [ ]

— symbol: iityY
activity activity_def %C;m:ey
name :
" + " -) P3:
document:
values: pame=+a" o

name state="running* act.name: Arial 10pt
actor: Arial 7pt

actor: — N E R HD)

"remove activities of P2" % —
name

& provide
(Epen ] povee L
comments

il

direct manual o indirect
import (remodelling) Mining ._;_.

3
black box log-data (EE)y—rlwed)

(legacy application)
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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

e Large Process Models
« Large Process Collections

e Large Process Structures

) Conclusions
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The Challenge: Dealing with Large Process Model Collections
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... and a Particular Challenge: Managing Process Variants

57
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.. and a Particular Challenge: Managing Process Variants

Standard Process

Reception Diagnosis (\?wo Hand Over

S Diagnosis o L Variant 2:
. Shortened l 2 i < ) Security Critical Repair

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

........ . Fast Diagnosis and
Security Critical
Repair

Reception o @»Final Check
Shortened

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

Context Model

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

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

Context Model _
Variant 1 D‘@*‘}D‘dgb
Business Area | Variant 2 00090000

Daimler Financial Services Varianta  OR

5?5

Daimler Trucks

Daimler BUSES

Mercedes-Benz Vans

Mercedes-Benz Cars Smart
Megcedes Benz

LKW Van Bus PKW 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 -"’,'-’{
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The Provop Approach for Managing Process Variants

Base Process with Options BM AM | |BH

ReceptiongDiagnosis Maintain

DELETE i Process fragment INSERT  : Process fragment

BM BH CONTEXT DEPENDENCY: AM BH CONTEXT DEPENDENCY:

P IF Maintenance = “No” -} IF security critical = “Yes”
|;| s Final
: Check

Choosing and applying
Process Family — options

Option 1

Option 2

e

CURRENT CONTEXT: CURRENT CONTEXT:
Maintenance =“Yes” Maintenance = “Yes”

security critical = “No”

security critical = “Yes”

Reception gg Diagnosis Maintain gg Hand Over

Reception gg Diagnosis Maintain Hand Over

CURRENT CONTEXT:

CURRENT CONTEXT:

Maintenance = “No”

Maintenance = “No”

security critical = “No”

security critical = “Yes”

Reception g Diagnosis

Reception gg Diagnosis

Hand Over
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The Provop Approach for Managing Process Variants
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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

e Large Process Models
« Large Process Collections

« Large Process Structures

) Conclusions
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The Challenge: Dealing with Large and Complex Process Structures

o T o

r’}mj&g@ | oo

L3

By

Ew
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The Challenge: Dealing with Large and Complex P?pcc Strictiires

Example:
Electronics in side door

. i . e Power window

Automotive Engineering: . Safety stop

» Close with central locking
system

. . » Safety functions (Presafe)

O Electrical control units (ECUS) . Communication with air

become more and more important: _condition
» Electrical side mirrors

= provide many safety-critical functions * Electrical adjustment
Electrical heating

Memory function

Retractable side mirror

Automatic fading out

Ambient illumination

* Turn indicator

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

0 Modern cars comprise up to 70 « Door lock
. * Open/Cl with central
ECUs; >10.000.000 LoC Ioglfing sy(;?:m centa
. » Sensors for alarm system
0 ECUs interconnected by up to 10 - Power closing

e Sidebags

» Side impact sensors
] ) » Active surround speakers
O 90% of car innovations enabled by - Control unit for

E/E systems « Power windows

buses with 2 kilometers of wires

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

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

O Some facts

= Many non-obvious dependencies

between ECUs

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

» Numerous ECU variants and versions W

W
iz Systematic verification and release

management required
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The Challenge: Dealing with Large and Complex Process Structures

Modeling >

> Execution>

>

Dynamic
Adaptation

=

Exception
Handling

Process
e il =

Process
S i i

Process

G

Process
o™ 2o
Process
oo 1
fa\
Process L/
oo
rocess

Process
@m»@
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The Corepro Project — Basic Approach

2 Data Obiject Life Cycles /
. Model o= Life Cycle Coordination Model

Instanzebene

Data

Data-driven Process Structure
Structure

Datenstruktur

Datenaetriebene Prozessstruktur




Page 70 M. Reichert | Keynote EVL-BP 2013 | 9 September 2013

The Corepro Project — Basic Approach

Modellebene
Gesam|tsystem é >
E e $s Object Life Cycles /
c System S > . . .
S o | e Life Cycle Coordination Model
al nutztKomp 3
Klomponette _i) >

Instanzebene

Gesamtsystem

BR212, Rel. 02/08

=

<

ot

hatSys §

5 System 3

x Te/lematik High V2.2 ©

ut o 1

z  hatomp / v Data-driven Process Structure

< nutztKomp S

© Kompo:(ente nutztKomp >

@] Head—UP Unit pu

V3.14 °

Komponente o

TV Tuner S

V1.83 =

o)
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The Corepro Project — Basic Approach

v

Komponente

Modellebene
c Gesamtsystem
o
Gesamtsystem =
«
—_ c -
© hatSys = B Be statigungMuste e in sa/ liere !
s \ —_ > hatSys ' atSys .
o ¢ S System ' :
I o
c System 6]
e | ‘ © . .
© Ll o mm==m=mmmoo— TR ~--- BT - - - - - ,
& nutztKomp > ! hatkomp nutztKomp !
O i Komponente i
) \/
=

Instanzebene

Datenstruktur

Gesamtsystem

BR212, Rel. 02/08

hatSys

System
Telematik High V2.2
7

hatKomp /

nutztKomp
Kompofente nutztKomp
Head-UP Unit
V3.14
Komponente
TV Tuner
V1.83

Datenaetriebene Prozessstruktur

Data-driven Process Structure
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The Corepro Project — Basic Approach

Modellebene
c Gesamtsystem
o
Gesamtsystem =
| «
— < -
© hatSys o WS - stétigungMuste e - [ nsr O/t ':
8 i o System iattye E :
£ S o Auswahl Konfiguration Muster Brett-
c System © S S <omponenten gebildet Test E )
ot o '
© hatKomp ‘ o mmmmmm oo - ---[EEIEE - ----- - .
o l nutZtKomp 5 : K I;atKomp nutztKomp :
omponente i
y . g Komp .
Komponente —
—

Instanzebene

Konfiguration
gebildet

=
Gesamisystem = BR212, Rel. 02/08
BR212, Rel. 02/08 ==
| \ —
hatSys \*\

— (2]

3 System ﬁ

x Telematik High V2.2 °

=] 7 a
=  hatKomp /

n [¢}]

c nutztKomp c

2 ’ S

© Komponente nutztKomp ©

a Head—UP Unit ‘=

V3.14 <

Komponente o

TV Tuner S

V1.83 =

[a)
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Datengetriebene Prozessstruktur

E D EEAPSpez
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Powertrain

Navigation

Steuergerat

o] Steuer erat' T -
,,,,,,,, Ziets 2_ZonengK“ma ; Kiima Display

. Significant reduction of modeling efforts for process engineers

- Formal operational semantics allows for correct executability

- Soundness can be guaranteed on an abstracted level

. 1| M Mutimedia- i Steuergerat Stevergerdt |
z GPS Sensor || Modul Bed|ene|nhe|t F _ TurWL Motor nzn_
T = V Steuergerat [ Steuergerat
, Kllma- i Tur VR
Ve Bedieneinheit H| - Motor Plesel
'S

Get nebe |
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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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Research of my Team

Adaptivitat &
Flexibilitat Healthcare & Psychology
Korrektheit &
Robustheit

Prozess- und

_ , Product Lifecycle
Service-Varianten

Management

Verteilung & Mobilitat Sustainable Data

Methods, Concepts and Technologies for

Intelligente (Smarte) Next Generation Process Management Technology

Prozesse

Research Methods

Design Formal Innovative Empiric
Research Methods Prototypes Research

© M. Reichert, 2010



Page 7 i
M. Reichert | Keynote EVL-BP 2013 | 9 September 2013

Research Projects
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www.process-flexibility.com



