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id [ | [ VY )

ALl 1 |

Data-centric Approaches to Business Process Management:
Fundamental Concepts, Tool Support, Open Challenges

Manfred Reichert

www.uni-ulm.de/dbis
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BPM Research at Ulm University

Adaptive &

Health P hol
Flexible Processes ealthcare & Psychology

Human-Centric
Processes

Data- and Object-
Aware Processes

Process Variability
Support

Mobile Process &

Task Support .
Methods, Concepts and Technologies for

Next Generation Process Management Technology
Smart Processes

Research Methods

Design Formal Innovative Empirical
Science Methods Prototypes Research
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A Review of Previous
BPM Research Projects
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Scenario 1: Cross-Departmental Business Processes
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Processes - Premises, Challenges, Perspectives. Data &
Knowledge Engingeering 61(1): 39-58,.

Scenario 2:
Process-Centric Resource and Application Integration
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Scenario 3: Large Collective Process Structures

Large Collective Process
Structures

Release Management Process
for E/E Car Components

D. Mdller, M. Reichert, J. Herbst: A New Paradigm for the Enactment and
Dynamic Adaptation of Data-Driven Process Structures. CAISE 2008: 48-63
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Scenario 4: Cross-Organizational Processes
with Real-World Assets

OoOoo;
OoOoo
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ooo | [2oo
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I |

1
Fdhila, Walid and Indiono, Conrad and Rinderle-Ma, Stefanie and Reichert, Manfred (2015) Dealing with change in process choreographies:
Design and implementation of propagation algorithms. Information Systems, Elsevier, Vol. 49, pp. 1-24
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Scenario 4: Cross-Organizational Processes
with Real-World Assets

~Distrihutiun history
*Sluck information

e . |

Weaving factory Apparel distribution center Retailer
Reference: Reference: Reference:
Product code Product code Product code
Color Color Color
Size etc. Size efc. Size
Cloth
Materials etc.
keading via RFID taq reader Reading via RFID tag reader kKeading via RFID tag reader
(- r
S T
RFID tags

Inspections of incomin
shipments, stocktakin

Inspections of incoming/
Shipping inspection outgoing shipments, stocktaking

Fdhila, Walid and Indiono, Conrad and Rinderle-Ma, Stefanie and Reichert, Manfred (2015) Dealing with change in process choreographies:
Design and implementation of propagation algorithms. Information Systems, Elsevier, Vol. 49, pp. 1-24
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Scenario 5: Mobile Processes

Integrates with PAS, pathology,
microbiclogy and radiclogy

v

Attends patient Identifies high
and records nsk/detenorating
interventions patients

VitalPAC and other clinical data immediately
viewable throughout hospital on mobile and
desktop devices

Nurse
immediately
informed

Escalation sent
to clinician if
appropriate

Pryss, R., Mundbrod, N., Langer, D., and Reichert,
Manfred (2015) Supporting medical ward rounds
through mobile task and process management.
Information Systems and e-Business Management,
13(1): 107-146

-
Views data,
confimms receipt,
indicates plans
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Scenario 6: Processes in a Cyber-Physical World

Tablet production and
line with packing machines

Specific machines,
Integrated in one line:

« Blister packing

* Box packing

« Patient information leaflet
+ Carton packaging
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SeaFlows: Process Compliance
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C3Pro: Multi-Perspective Compliance Monitoring

Non-deterministic processing

T 5 e
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38(1/7/2013 | 15:27 | write 124 amount = 15.000€
39(1/7/2013 | 15:27 | write 124| customer = Mr.Smith
40(1/7/2013 | 15:27 | end 124| Request
T7/|2/7/2013 | 14:43 | start 234| SolvencyCheck (Mrs. Brown)|
78|2/7/2013 | 14:45 | read 234| customer = Mr. Smith
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91(3/7/2013 | 18:19 | start 277| Approval (Mrs. Brown)
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93(3/7/2013 | 18:20 | read 277| amount = 15.000€
94|3/7/2013 | 18:20 | read 277| rating = high

277| Approval (Mrs. Brown)

. Multiple
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D. Knuplesch, M. Reichert, A. Kumar (2015): Visually Monitoring Multiple Perspectives of Business
Process Compliance. BPM 2015: 263-279

Knuplesch, David and Reichert, Manfred (2017) A Visual Language for Modeling Business Process
Compliance Rules. Software & Systems Modeling, Springer, Vol. 16, pp. 715-736

Knuplesch, David and Reichert, Manfred and Kumar, Akhil (2017) A framework for visually
monitoring business process compliance. Information Systems, Elsevier, Vol. 64, pp. 381-409

conflict

Time conflict |

Processing
an update
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C3Pro: Compliance in Cross-Organizational Processes

ross-Organizational
Processes

Change / Flexibility

Business F
Compli

esSs
e

Process-aware Information System

e N,

=E T,

Runnlng Instances / Process Engine Process Models
- —

Process Logs

£
C’Pro
Fdhila, C. Indiono, S. Rinderle-Ma, M. Reichert: Dealing with change in D. Knuplesch, W. Fdhila, M. Reichert, S. Rinderle-Ma (2015) Detecting the

process choreographies: Design and implementation of propagation Effects of Changes on the Compliance of Cross-organizational Business. ER
algorithms. Information Systems 49: 1-24 (2015) 2015
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ATAPIS: Time-Aware Processes

) TR 10: Perodicity
2:Duration .[“’*““" Lyate Element /" |Drug A at Bam, 1pm and pm
i{::ammm duraton !h._f". appeintment I@l Drug B every 2h
irtarm s ™ ; peﬂarrr-
patient * =+ after-cars
instruct make —_ prepate £y —
. procedure appointmeont treatment
prepare ) create
patient ’ repurt
_______________ L F
'I'FS:Sclmdl.i-e-mﬂrlcted Element i ? 1:Time Lag between two Activitles
Mmtfﬂr il Frickay from Bam i 4pmm | TP1:Times Lay betwesn bwo AcUvilles X Ty 1 weeek
| execty 7 day

Lanz A., Weber B., Reichert, M. (2014): Time-Patterns for Process-Aware Information Systems. Requirements Engineering, 19(2): 113-141

Lanz A., Reichert M., Weber B. (2016): Process Time Patterns — A Formal Foundation. Information Systems, 57:38-68

ATAPIS>

Lanz A., Reichert M. (2014) Dealing with Changes of Time-Aware Processes. BPM 2014, pp. 217-233
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ATAPIS:Time-Aware Processes
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Lanz A., Posenato R., Combi C., Reichert, M. (2014):
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ENPROSO:

Buchwald, S. et al (2011) Bridging the Gap Between
Business Process Models and Service Composition
Specifications. In: Service Life Cycle Tools and
Technologies: Methods, Trends and Advances. pp. 124-153

Aligning Business and Executable Process Models

Business Level

Model created by &

domain expert

Model created b <

IT expert

IT Level

9090 90 b DIDRD0 b
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ProView: Process Model Abstractions

Example of an Automotive
Engineering Process
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ProView: Process Model Abstractions
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Kammerer, Klaus and Kolb, Jens and Ronis, Sebastian and Reichert, Manfred (2015) Collaborative
Process Modeling with Tablets and Touch Tables A Controlled Experiment. In: IEEE 9th Int'l Conf on
Research Challenges in Information Science (RCIS 2015), pp. 31-41.

[Guat

Kolb, Jens and Reichert, Manfred (2013) A Flexible Approach for Abstracting and Personalizing
Large Business Process Models. Applied Computing Review, 13(1): 6-17, ACM SIGAPP.
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ProView: Process Model Abstractions
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ADEPT / AristaFlow:
BPM Suite & Process Flexibility

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

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

Rinderle, Stefanie and Reichert, Manfred and Dadam, Peter

(2004) Correctness Criteria for Dynamic Changes in Workflow
Systems: A Survey. Data & Knowledge Engineering, 50(1): 9-
34
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AristaFlow:
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BPM Suite & Process Flexibility

_— _

e,
"-\..\_.

=10j x|

Basics.

= MY Actrity Resssitory

@ de.aristafion. 5oL

@3 de.aristafion, e D

@@ de.aristafion. form Form
1@ de.aristation, form, Gene
@ de.arstafion.savs.Stan:
(3 de.anstafion. mad Forme
@ de.aristafion. mad Sendh
1@ de.aristafion omeccess.
B @ de.sristafion coenaffice
13 de.sristafion. cpenofice
F@ de.artstafion, nies.x0R

=18 NOA Previcate
e

[ @ de.srstafion, toois.sH
de_artstafiow, tnols. Fie [0
he.aristafio, ook, et F
de,anstafiow, toos.net.t
de.anstafiow, toos.net.t

NCRO)

E

Lac]
@
oy c)
-

=

- e -

[ p—

Node Basi

Hame:

| Desambon:

Ea) |

G Palette View 51|
e :

'”E‘l|
<

ARISTAFLOW

.-J.:l-\.\__‘_“-_._.-'._.__,-

Parameter Type  Bull ¥

arbiee s O [
Motvaton® sTmG O [
Pries wreser O [

[Cicmm the form arel wtore

[ OrdenngProcess (15.05.09 16:40
Last refresh at- Fri May 15 16:42:00(

4l | ]|
- Attrbute =
w— SAriitaFlow-I(lient - supervisor (supervisor) — __!_ ;Iglil
Approve ps—
toput data ARISTAFLOW

85, 8g e 3]

=" Nexi Generation
Business Process Management

Arbeitsbereich
Aufgaben (1)

Starthare Prozessvorlagen

Erledigte Aufgaben
Startseite

Laufende
Aufgaben

Receive customer request and collect data (FORM)

Requests data ke customer's name, street and dity, the ordered product and the amount,
Customer Data

Customer name™

Institut DBIS
James Franck Ring

Customer street™

Customer city® Ulm
Customer Request
Reqguested product™ Enter a single book name or DVD { CD title,
e Hitchhiker's Guide to the Gz
Reguested quantity™ (%]
orfim H Suspend H Reset HFadmdrﬁsmrd|
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AristaFlow: BPM Suite & Process Flexibility

Clinical Pathway
Support with the
AristaFlow BPM Suite
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AristaFlow: BPM Suite & Process Flexibility

Process-aware, Cooperative Emergency Management for Water Infrastructures
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A. Wagenknecht; U. Rippel: Improving Resource Management In Flood Response With Process Models and Web GIS. In: 16th TIEMS Conf., 2009
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Limitations of the Activity-
Centric Modeling Paradigm
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Limitations of the Activity-Centric Modeling Paradigm
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Limitations of the Activity-Centric Modeling Paradigm

. pre-defined processing states
. forbidden processing states

optional processing states
=P activities

Klnzle, Vera and Weber, Barbara and Reichert, Manfred (2011) Object-aware
Business Processes: Fundamental Requirements and their Support in Existing

Approaches. International Journal of Information System Modeling and Design
(IJISMD), 2(2): 19-46
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Limitations of the Activity-Centric Modeling Paradigm
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Limitations of the Activity-Centric Modeling Paradigm
Contemporary ERP and Application Software

Managing and accessing Executing the right
data tasks
at any point in time! at the right point in time!

hard-coded processes and
hard-coded configuration facilities

Q. . @
/ (o ) no (or hard coded) monitoring
O @"
gk integrated access on data & processes

B no generic functions

processes dependonthe mum  no comprehensive lifecycle support
underlying datastructure

of the specific domain _ _
high maintenance costs long development cycles



Data-Driven Process Structure:
The Corepro Approach
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Data-Driven Process Structure: The Corepro Approach

D. Mdller, M. Reichert, J. Herbst: A New Paradigm for the Enactment and
Dynamic Adaptation of Data-Driven Process Structures. CAISE 2008: 48-63
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Data-Driven Process Structure: The Corepro Approach
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Data-Driven Process Structure: The Corepro Approach

% Data : Obiject Life Cycles /
i Model 2= Life Cycle Coordination Model

Instanzebene

Data

Data-driven Process Structure
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Datenstruktur
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Data-Driven Process Structure: The Corepro Approach
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Data-Driven Process Structure: The Corepro Approach
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Data-Driven Process Structure: The Corepro Approach
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Datengetriebene Prozessstruktur
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Data-Driven Process Changes in Corepro

Change Operation (Data Structure) Change Operation (Process Structure)

1) removeRelation(Telematik High 1) removeExtTrans(Telematik High V2.2 .
V2.2, TV Tuner V1.83, Muster Aufgebaut, Installieren, TV
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Executing a Process Structure in Corepro

Mdller, D., Reichert, M., and Herbst, J. (2008) A New
Paradigm for the Enactment and Dynamic Adaptation of
Data-driven Process Structures. In: 20th Int'l Conf. on

Advanced Information Systems Engineering (CAISE'08), Forward Recovery
Montpellier, France, LNCS 5074, Springer, pp. 48-63

Miller, D., Reichert, M., and Herbst, J. (2007) Data-driven JUMP Ste 1
Modeling and Coordination of Large Process Structures. p

In: 15th Int'l Conf. on Cooperative Information Systems = | - ———————1—+—+-——— (— —(— o — — — — — — — — — — (— — — — — — —— — ——
(CooplS'07), Vilamoura, Portugal, LNCS 4803, Springer,

pp. 131-149 RESET RESET Step 2
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© M. Reichert, University of Ulm, 2012
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Corepro: Case Study
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Corepro: Proof-of-Concept Prototype

Miller, Dominic and Reichert, Manfred and Herbst, Joachim and
Koéntges, Detlef and Neubert, Andreas (2008) COREPRO-Sim: A
Tool for Modeling, Simulating and Adapting Data-driven Process
Structures. In: 6th Int'l Conf. on Business Process Management

(BPM'08 Demonstrations), Milan, Italy, LNCS 5240, Springer, pp.
394-397
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Object-Aware Processes:
Characteristic Features

Klnzle, Vera and Weber, Barbara and Reichert, Manfred (2011) Object-aware
Business Processes: Fundamental Requirements and their Support in Existing
Approaches. International Journal of Information System Modeling and Design, 2(2):
19-46

Klnzle, Vera and Reichert, Manfred (2012) Striving for Object-aware Process Support:
How Existing Approaches Fit Together. In: 1st Int'l| Symposium on Data-driven Process
Discovery and Analysis (SIMPDA'11), Campione d'ltalia, Italy, June 29 - July 1, 2011,
LNBIP 116, Springer, pp. 169-188
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Object-Aware Processes: Characteristic Features

Data Model Process Model
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Object-Aware Processes: Characteristic Features

User Integration

department

personnel officer
human resources

Object Instance

return date

priority

proposal

evaluation

reason

comment

committed

Form Logic

priority:
return date:
remark:

proposal: * eyéet

evaluation: %
reason: ¥

comment:

priority:
return date:

remark:

Process ‘'nstance

initiate

ENREEEEEREENSREENA N




BPMDS'18 & EMMSAD'18 Keynote | Tallinn, Estonia | 11 June 2018

Object-Aware Processes: Characteristic Features

Job Offer - — -
identifier
description
vacant from
vacant until
- - o
Application -
name
e-mail
appl. letter
decision
evaluation
// - v
Review d‘_ -
priority H
return date H |
remark  H |
proposal  H | .
evaluation H | Interview
reason M | date
comment H | time
committed H location

OCeE Ode
Job Offer

create » publish » analyze > fill
execution dependency

- Application
accept
— —
fillin = send [ » check

asyncnronous

Review

reject ]

aggregation

initiate & >

transitive
dependency

e e

fillin = > completej

A

——_—-»‘

cross reference

Interview

—
initiate H

perform |

Y




Page 46 BPMDS'18 & EMMSAD'18 Keynote | Tallinn, Estonia | 11 June 2018

Object-Aware Processes: Characteristic Features

User Integration Process Model
Job Offer
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Object-Aware Processes
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Object-aware Process Management

Data-Driven Coordination Case Handling
Corepro )Overview Lists Worklists TU Eindhoven
University of UIm <(\ Hasso Plattner Institute
O Activities Pallas Athena
O optional Forms mandatory o O
o]

/TN

Product-based Supplocation
TU Eindhoven

Proclets
TU Eindhoven
Colorado Campinas

Program Code

““““ N\
Function Logic .

Batch Activities
Queensland University

. 0 =
Brisbana, Australia Process Mogels

Object Intraciions

‘.\‘_. Q

Artifact-centric Modeling
IBM Research USA

ect-Aware Process Management System

Data-centric Process Models
Queensland Universi

Kunzle, Vera and Reichert, Manfred Brisbana. Australia

Striving for Object-aware Process Supplocation: How Existing Approaches Fit Together.
In: 1st Int. Symposium on Data-driven Process Discovery and Analysis (SIMPDA11)
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Object-Aware Processes: Characteristic Features

Existing Approaches| ieet [ chieet [ostadrvon| sty [intgratea
Proclets (1) X (X)
Case Handling (2) X ( X) (X)
Business Artifacts (3) X (X) (X)
Data-driven Coordination () (X) X (X)
Data-centric Process Models (5 X
Product-based Workflow Support () X ( X)
Batch Activities (7) X

(1) van der Aalst, W.M.P.,Weske, M., Griinbauer, D.: Case Handling: A new Paradigm for Business Process Support. DKE 53(2) (2005) 129-162

(2) van der Aalst, W.M.P., Barthelmess, P., Ellis, C.A.,Wainer, J.: Workow Modeling using Proclets. In: Proc. CooplS'00. (2000) 198-209

(3) Bhattacharya, K., Hull, R., Su, J. In: A Data-Centric Design Methodology for Business Processes. |Gl Global (2009) 503-531

(4) Mdller, D., Reichert, M., Herbst, J.: Data-Driven Modeling and Coordination of Large Process Structures. In: Proc. CooplS'07. LNCS 4803 (2007) 131-149

(5) Redding, G.M., Dumas, M., ter Hofstede, A.H.M., lordachescu, A.: A flexible, object-centric approach for business process modelling. Service Oriented Computing and Applications (2009) 1-11
(6) Vanderfeesten, I., Reijers, H.A., van der Aalst, W.M.P.: Product-based Workow Support. Information Systems 36(2) (2011) 517-535

(7) Sadiqg, S.W., Orlowska, M.E., Sadiq, W., Schulz, K.: When workows will not deliver: The case of contradicting work practice. In: Proc. BIS'05. (2005 )



Object-Aware Processes:
The PHILharmonicFlows Approach
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Object-Aware Processes: PHILharmonicFlows

Vacation Request

Approved

Vacation Request Form

Fiscal Year 2015-2016
Initialized — Decision Pending v[:]
— ~
A
Approved | |~
From Until Comment q T~ ]
R | Approved == true )/
Rejected
Approved == false)\ | !
e~ \B -
Assignment: Employee Assignment: Manager
L [

Lifecycle !
------- Attributes i =\ - T T T Al 1
: From: Date Dl;-.;;‘:_Until: Date Dl :_Approved: Bool DI :_Comment: StrinﬁI

Vacation Request Magation Request Process
(real-world business object)

[1] Kinzle, Vera and Reichert, Manfred [2] Kinzle, Vera
PHILharmonicFlows: towards a framework for object-aware process management Object-Aware Process Management
Journal of Software Maintenance and Evolution: Research and Practice PhD thesis, University of Ulm.
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Object-Aware Processes: PHILharmonicFlows

Vacation Request

Approved
Initialized Decision Pending D
e
A
I Approved |~
From Unti Comment 4
R | Approved == true)/
Rejected
Approved == false |
M
Assignment: Employee Assignment: Manager

Lifecycle

Attributes
: From: Date Dl :_Untll Date Dl | Approved: Bool Dl | Comment: StrmaI

Vacation Request — Decision

Vacation Request — Init From 28.05.2017
From 28.05.2017 Until 03.06.2017
Until 03.06.2017 Approved F true

Comment Ok. Fine with me.
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Object-Aware Processes: PHILharmonicFlows

PHILharmonicFlows Login
Q{a

Username .

Password

Project

Demo
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Object-Aware Processes: PHILharmonicFlows
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Object-Aware Processes: PHILharmonicFlows

Klnzle, V.and Reichert, M. (2011) PHILharmonicFlows:
towards a framework for object-aware process
management. Journal of Software Maintenance and

Employee Evolution: Research and Practice, 23(4): 205-244, Wiley
; Steinau, S., Klinzle, V. and Andrews, K., and Reichert, M.
; (2017) Coordinating Business Processes Using Semantic

Relationships. In: 19th IEEE Conference on Business
Claim File Informatics (CBI 2017), Thessaloniki, Greece, 24-26 July
2017, IEEE Computer Society Press, pp. 33-42

Insurance
Claim

o Lz L1 Ln
Insurance
Cover Recourse Report ‘ Payout ’ Notification
Evaluation
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Withess
Statement

Bank Details

Address
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Object-Aware Processes: PHILharmonicFlows
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PHILharmonicFlows Modeling

< 71

Object Types

Lifecycle Process

Coordination Process

Permissions

Object Type

MName

1
User Type
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Job Offer
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s
Application
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select a date |
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PHILharmonicFlows Modeling

< 71
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PHILharmonicFlows Modeling

e /I\ Displayed Object Type:  Job Offer

Coordination Step
Object Types

Lifecycle Process

Coordination Process

Permissions
Application Self Application 5 Job Offer Self [
: [
Reject Proposed E
/
Invitation Propaosed
'



Page 60 BPMDS'18 & EMMSAD'18 Keynote | Tallinn, Estonia | 11 June 2018

PHILharmonicFl vdeling

Permission Table:

< 71

Object Types
Lifecycle Process
Coordination Process

Permissions

Urgency
Return Date
Proposal
Reason
Alternative Job
Remark
Comment
Appraisal
Finished

Urgency
Return Date
Proposal
Reason
Alternative Job
Remark
Comment
Appraisal
Finished

Urgency
Return Date
Proposal
Reason
Alternative Job
Remark
Comment
Appraisal
Finished

Attributes
Urgency
Return Date
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PHILharmonicFlows Runtime

— O e
< 1 Dissertton e e T N

Qv

Administrator WO rkl i St

4407658291381996482 Job Offer Closed 6/11/2017 4:55:26 PM v
@ 8288672291684580076 Review Reject Proposed 6/11/2017 4:55:26 PM v
A -3970306653706878424 Review Reject Proposed 6/11/2017 4:55:26 PM v
8671483088404099594 Review Reject Proposed 6/11/2017 4:55:26 PM v
’ -8419984937993741539 Review Initialized 6/11/2017 4:49:28 PM v
7630257585817070920 Review Pending 6/11/2017 4:55:26 PM v
4918915507557312524 Review Initialized 6/11/2017 4:49:29 PM v
4790065286363751117 Review Invitation Proposed 6/11/2017 4:55:26 PM J
-639893494739306410 Review Pending 6/11/2017 4:55:26 PM v
-6180318946247778032 Review Pending 6/11/2017 4:55:26 PM v
-4363376569576081433 Interview Planned 6/11/2017 4:55:26 PM v
-8932175026097589114 Review Pending 6/11/2017 4:55:26 PM v
-7285684711112844959 Interview Conducted 6/11/2017 4:55:26 PM v
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5497268771763492786 Interview Conducted 6/11/2017 4:55:26 PM v
-3570444321314257539 Interview Planned 6/11/2017 4:55:26 PM v
-9097192747705590155 Interview Planned 6/11/2017 4:55:26 PM v
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PHILharmonicFlows Runtime
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PHILharmonicFlows Runtime
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PHILharmonicFlows Runtime
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Object-Aware Processes: PHILharmonicFlows
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Object-Aware Processes in the Large Scale

« Can object-aware process support tools scale up horizontally, i.e.
over multiple servers? (— Hyperscale Process Management)

* Which coordination patterns are required to cover all potential
relations between objects? (— The Relational Process Structure)

 How to integrate real-world objects and resources into the approach?

« How to utilize object-aware processes to fully implement object- and
process-aware information systems? (— Development Frameworks)

 How to support engineers in designing object-aware processes? Are
there any comprehensibility issues? (— The Process of Modeling
and Understanding Object-aware Processes)
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Towards Scalable Object-Aware Process Support
What is scalability?

“Scalability is the capability of a system to handle larger workloads when
hardware resources are added.”

Vertical Scalability: Horizontal Scalability:

) = §§§§‘

o
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Towards Scalable Object-Aware Process Support
What is scalability?

Workload (8 Work Items, 1x Speed):

Vertical Scalability: — ‘ Horizontal Scalability: =

Workload A (2 Work Items, 1x Speed):

Workload (8 Work Items, 4x Speed): Workload B (2 Work Items, 1x Speed):

Workload C (2 Work Items, 1x Speed):

Workload D (2 Work Items, 1x Speed):
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Towards Scalable Object-Aware Process Support
What is scalability?

Vertical Scalability: = Horizontal Scalability: —> SE
S L]
L]

OOO0O00OE
« More Downtime @ « Less downtime @
* More Costly * Less costly
« Applicable to any workload  Workload has to be executable in parallel
« Simple  Complex

 No communication * Requires communication
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Towards Scalable Object-Aware Process Support
How scalable are activity-centric processes?

Partition 1

N
- X\——\ (— - - - - = == E —————————
I
I
I
I
I
7

—— e— — —r

Partition 3 Partition 4

Partition 2

The degree of parallelism is determined by process model structure!

Horizontal scalability for a single process instance is limited!

The amount if clients that can interact with the process at the same time is limited!

4ll
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Towards Scalable Object-Aware Process Support
Are object-aware processes more scalable?
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Towards Scalable Object-Aware Process Support
Are scalable object-aware processes technically feasible?
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Towards Scalable Object-Aware Process Support
Are scalable object-aware processes technically feasible?

I:> Actor Model! Actor B

Messages

Actor A

Messages

X o |

Messages

EBEB =
EEEE i
EEEB
111
[3] Agha, Gul

Actors: A Model of Concurrent
Computation in Distributed Systems
PhD thesis, MIT.
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Towards Scalable Object-Aware Process Support
First Results

i |
(8) Return “true” (1) hasWritePermission(CheckingAccount1,Balance,Opened)

Emplt#yeel

Permissions (2) Search matching permission Roles

Q Dl(write,rrl,che@ou nt,Balance,Opened, [SecurityLive\:D]) RRl(CustomerToEmpIwee,[Deparrment:"Accor ntManagement*])
J

Y e —— ]

(3) Get role information }ﬁ(
I

P2(write,rr2, TransactionfAmount,Sent,[])

¥ i
Lifecycle Instance K

)

RR2(CustomerToTra nsaction,[Department="yountManagement“] (Q}
R

Q

Pn(...) RRN(...)
(4) Check attribute restriction———————

Attribute Instances

Name[String] : ,Paul Denton” D

Department[String] : ,AccountManagement” B

(5) Request attribute value \(7) Return “0”
Y T
Checking‘Accountl

(6) Getattribute value  Attribute Instances

Lifecycle Instance

Closed Balance[lnteger] : 133700 D]
Initialized A
E}D e Interest[Float] : 1.2
| Frozen

SecurityLevel[Byte] : 0

7

[
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Towards Scalable Object-Aware Process Support
First Results

@©= Instantiation ms =@)— Linking ms =@} Execution ms - (@ Total ms
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20000
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5000 g/ - "'g'—‘;—: —— =

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
AMOUNT RELATIONS
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Outlook
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Process-orientation

Object-Awareness!

Data-orientation
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