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> Today’s Agenda

How can you maximize the use of workflow modeling?
 From Process to Business Process Management

* Business Process Model and Notation

« BPMN use case within Composelector
 Workflow modeling for industrial applications
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>>  Process or Project?
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Process or Project?
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>>  Process or Project?

ONELETTERAT Project defined by: Project’s goal:
: e Fixed time e Execute change
 Scope * |ncorporate it into
BP
* Resources the day-to-day
BPM processes of the
company

BPMN

BeePMN
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>>  Process or Project?

ONE LETTER AT .
N Process:

P
'‘An entire set of activities that start with a

triggering event and end with some output being
o delivered’

BP

BPMN

From Business Analysis (3rd Edition) by Debra Paul, James Cadle
BeePMN and Don Yeates, published by BCS, The Chartered Institute for IT
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>>  Process or Project?

ONE LETTER AT
N Process

P

 Defined by cycles
e Similar to a project
* Has a beginning, middle and end

» Cycle repeats itself over an average period of
BeePMN time

BP

BPM

BPMN
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>) Business Process

ONE LETTER AT
A TIME

P

BP

BPM

BPMN

BeePMN

3

PRODUCTION PROCESS
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§
SPOT WELCENG AND
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7
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24

PRODUCT ASSEMBLING
ROOM
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>) Business Process

O e “A linked set of tasks performed by a business in
response to a business event. The business

process receives, manipulates and transfers

information or physical items, in order to

BPM produce an output of value to a customer.”

P

BP

SPMIN From Business Analysis (3rd Edition) by Debra Paul, James Cadle

and Don Yeates, published by BCS, The Chartered Institute for IT
BISISIRIN
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>) Business Process

ONE LETTER AT

A TIME .
...In a few
P
words:
o a series of steps
BPM performed by a
roup of
BPMN g p
stakeholders to
BeePMN achieve a

concrete goal

Business
Goals

Steps

BUSINESS
PROCESS

Stakeholders
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>) Business Process

ONE LETTER AT ® T
N Finite

 Repeatable
 (reates value
o Flexibility

P

BP

BPM

BPMN

BeePMN
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>> Business Process Management

O e ‘A discipline involving any combination of
modeling, automation, execution, control,

P . .
measurement and optimization of business

o activity flows, in support of enterprise goals,
BPM spanning systems, employees, customers and
partners within and beyond the enterprise
BPMN . )
boundaries.

BeePMN

"What is BPM? - Workflow Management Coalition". wfmc.org
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>> Business Process Management

ONE LETTER AT
A TIME

; ..in a few words:

BP
BPM focuses on improving corporate

L performance by managing business processes

BPMN

BeePMN
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>> Business Process Management

ONE LETTER AT It o] .
e BPM activities:

P

) 5. Optimize 1. Design
-  Design
Business
o * Model Process
Management
‘ Exe cu te 4. Monitor Life Cycle 2.Model

4

esteco.com

BPMN * Monitor \
BISISIIN ¢ OptImIZQ 3.Execute




>> Business Process Management

ONE LETTER AT Process design includes:
aNINC * |dentification of existing processes (‘as is’)
: * Design of ‘to-be’ processes
BP * Areas of focus:

— Process flow and its factors

— Alerts and notifications

BPMN — Escalations

— Standard operating procedures
— Service level agreements

— Task hand-over mechanisms

BPM

BeePMN
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>> Business Process Management

ONE LETTER AT
A TIME

P

Modeling takes the

o theoretical design
BPM and Iintroduces
combinations of
BPMN .
variables

BeePMN
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>> Business Process Management

ONE LETTER AT

A TIME Execution is broadly about enacting a discovered
p and modelled business process. This can be
" done:
o  Manually
« Automatically
. « With a combination of manual and automated
BeePMN business tasks
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>> Business Process Management

ONE LETTER AT
A TIME

P Monitoring
BP * Tracking of individual processes

o * |Improving processes to work with customers

and suppliers
BIRIN .o
* Process mining

BeePMN
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>> Business Process Management

ONE LETTER AT
A TIME

P Optimization

Retrieving process performance information
|dentifying bottlenecks and cost savings
BN Applying enhancements to design process

BP

BPM

BeePMN
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> Business Process Model and Notation

ONEAI__EHTI\;IER AT B PM N

B * International Standard (OMG - ISO)
* Widely adopted

 Model and Notation

e Execution semantic

SPMN « Rich and Extensible

BeePMN e DMN - CMMN

BP

BPM

esteco.com



> Business Process Model and Notation

ONE LEITER AT BPMN - main elements

P

BP

Activit
 —
L
I

Task Subprocess Call Activity ",
BPM £ & ® e
by / e’
@
Start Intermediate End

Pool

BPMN § » n o

Exclusive Parallel Event-Based

BeePMN

P 2 B

]

()
Data Data Data Data
Input Output Object Store
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> Business Process Model and Notation

ONE LETTER AT N
A TIME Activities

P

BP

—-{ Cook Pasta H Eat Pasta ’—90
BPM

BPMN

BeePMN
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> Business Process Model and Notation

ONE LETTER AT o e
ATIME Activities
p
P S
( 4@1 Cook Pasta Eat Pasta —O

BPMN

BeePMN
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> Business Process Model and Notation

ONE LETTER AT
A TIME Data
P
P 7 ®

BP }—a[sk Google }—-[ Cook Pasta ] »‘-Eat Pasta ]—.O
BPM
BPMN T

Recipe

BeePMN

esteco.com



> Business Process Model and Notation

ONE LETTER AT
A TIME Events

P

BP

BPM

et e Wit —_
Put Sait Boil the Put , o vait _Drain
- _ (et Fee rmeh  brain
water Spaghetti {not too mucn:) Spaghetti

BPMN

BeePMN
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> Business Process Model and Notation

ONE LETTER AT
A TIME Parallel Gateway

P

ey !
- .’ )
- PutSalt Boil th Put Wait Drain = ™
P {(not too much!) Spachetti

B P M \,77 R -~ _ /// —

Caritd Fhe Anianc . i ol Hhe
Add Oil >aute the onions Add tomato Cook the
e ad tom O P,

Salt

BPMN

BeePMN
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> Business Process Model and Notation

ONE LETTER AT .
ATIME Exclusive Gateway
| [ ] )

P

BP

/(f":'-gara
I!
Dietary restricti _>ats?;< A | - 73 Ur'—] ..@
Fam l_ I '. _] = =
Sauté theonions  Add tomato Cook the
sauce sauce

BPMN
Vegetarian
Cut Add Oil
Onion

BeePMN :
Bolognese Sauce
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> Business Process Model and Notation

ONE LETTER AT
A TIME Boundary events

P

-
Eat Pasta

BPM

- }—a[sk Google H Cook Pasta ]
ot

BPMN %

BISISIRVIN Recipe
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> Business Process Model and Notation

ONE LETTER AT
A TIME Boundary Events

P

BP 'j.\ **[‘:‘,—\Sk GUGglE‘: ; Cook -DaST.'G —4&Eat J.DHS?,EI ]—O
BPM g ¥
VYIN . |
|| I =
. all Just kat o= Wait
BISISIRVIN Recipe J \~
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> Business Process Model and Notation

ONE LETTER AT
N Pools and Messages

P

BP

BPM

BPMN

BeePMN 3
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> Business Process Model and Notation

ONE LETTER AT BPMN _ XML

A TIME
<bﬂmn2 scriptTask id="_13" name="Task" scriptFormat="text/javascript">
P ; <bpmnZ:incoming>_ 14</bpmn2 incoming>
' <bpmn2:outgoing>_ 19</bpmn2:outgoing>
; <bpmn?:outgoing>sequenceFlows c9a29caf-7879-c45e-0645-5a26aafdc334
BP ; </bpmn2:outgoing>
<bpmnZ2:property id="properties 923c¢7675-5140-b5ef-6c52-bel94fe22dld" name=
"newPropertyl">
BPM <bpmnZ:extensionElements>
<esteco:defaultValue>
<!I'[CDATA[L7]]>
</esteco:defaultValue>
</bpmn?:extensionklements>
</bpmn2:property>
<bpmnZ2:script><! [CDATA[console.log('hello world") ;] ]1></bpmn2:script>
BeePMN <bpmn?2:standardLoopCharacteristics id=
"standardLoopCharacteristics_a9fad7b0-£f98f-a7da-c9£fd-589c883dc6b5"

testBefore="true" loopMaximum="0"/>
esteco.com

BPMN

</bpmn2:scriptTask>




> Business Process Model and Notation

ONE LETTER AT
A TIME

: BPMN - Live Demo

BEEPMN

BP

BPM

BPMN

BISISIMIN
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https://editor.beepmn.com/

>> BPMN & DMN

ONE LETTER AT DMN
A TIME

K e
m .
P j Applicatian rigk | | Eligibility ](- - -( Eligitility rulas J
¥ > -

v

BP

Decision Requirements
Diagram

BPM

i e " [ Enigisiity rules
o | Eligibty 5 ; B T P Eligability
& Eligibsity rules 2 @ status TNELIGIBLE,
< L - ELIGIELE
Employment | Application Appicant Employment. -
status Staties r 1 | UNEMPLOYED - - INELIGIBLE
Country Anplication.Applicant Country . 2 5 otk | - INELIGIBLE
"2 TS and moning duratani T 3
| Age Application Appcant Date of birth, | - - 3 - - <18 || INELIGIBLE
.. ication Date). vears - :
BeePMN ; ' k- -

Boxed Expn-a-s-si.c-ﬁ o Boxed Expression
(Invocation)

(Decision Table)
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>> BPMN + DMN

ONE LETTER AT BPMN + DMN

A TIME

P

Decision Model

apgiicaton data
(DMN)

Bp ,,,,,,, s S ARG E I Rourg |__'{ Wi J

“fk::"[‘:"‘l‘: }1 Agplcaton sk | | Enghtiley }{ €1 gibilty s J
BPM " d

Decision Requirements
Level

Aoptavor
Edgbény rules

A R Enployment Elpbidty
Business Process Model - P S Couiry | Age I yerTamere

(BPMN) B ELIGIBLE
B P I\/I N 1 | unemeLoven INELIGIBLE
e e e 2 oL INELAGHY F
s | - | < | meome

ELGIBLE

Decision Logic
Lovel
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ONE LETTER AT Mission
A TIME . N
Develop a Business Decision Support System (BDSS) for
: the selection and design of polymer-matrix composites.
BP
o Partners
BPMN
msnTur%UnerycﬁgH@E ‘ﬁ 38", UNIVERSITA
AND TECHNOLOGY LIST -\ @ INSA L\'DN .E v % DEGLISTUDI DI TRIESTE

BISISIMIN

n| HORO :‘_._;;:'f I

get it right®

esteco.com
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ONE LETTER AT Integration of
A TIME

Material modeling, multi-criteria optimization, business and
: decision processes (BPMN, DMN).

BP

BPM
Application cases

SIEVIN Dow - composite leaf-spring

BISISIMIN
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>> Dow Leaf Spring Application Case

ONE LETTER AT
A TIME

P

BP

BPM

BPMN

BISISIMIN

Composite suspension leaf spring

Carbon reinforced polymers in parallel with glass-
reinforced polymers

BDSS for material and manufacturing process selection
for large production

KPls include weight, stiffness, time cycle, material costs,
etc.

esteco.com



>> Hierarchical Top-down Modeling

ONE LETTER AT
A TIME

P

BP

BPM

BPMN

BISISIMIN

Process Top—IeveI diagram
description

The process starts with
OEM’s need for a part or
system with new set of
requirements. These
requirements are both on
the technical side.

Child-level diagrams

O
esteco.com



>> Hierarchical Top-down Modeling

ONE LETTER AT e | e O
A TIME ’[f. .
P — / \
: . — I e I
" Hierarchical . e
X —JL e o) & +—Q0
BPM — —
LY 2
BPMN S g L —
— ]
Flat N |
BeePMN — >< | = | x a 4‘[_ —O
I
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>> Dow Top-level Diagram

ONE LETTER AT
A TIME

P

BP

BPM

BPMN

BISISIMIN
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>> Dow Child-level Diagram

ONE LETTER AT
A TIME

BP

BPM W [ e &

BeePM N | rocess technalogy route 1l
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>> Modeling Business Decisions

ONE LETTER AT °

N Application cases’ BPMN models highlighted business

decisions on materials and processes

* BPMN and DMN will be used to model business
ap decisions

e  BDSS will run BPMN models including
— DMN decisions

BPMN — Material and process simulations
— Engineering related activities (human-in-the-loop)

P

BPM

BISISIMIN

esteco.com



> > EXPLORE DESIGN PERFECTION

Workflow Modeling for
Industrial Applications

esteco.com
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> Industrial Application

* Experts should focus on more added value engineering
* Simulation is automated: engineer focuses on the idea
« (Corporate knowledge has to be captured and re-used

esteco.com



Scenario

Analysis Model
Preparation

Logic Process Preparation

Run Simulation

Analyze Data

Decision

Hydrofoil Systems

System & Control

Structural
Response

Wing Flap



> Hydrofoil System

[ ] .
B Build
simulation
model

Start Planning

Build Logic Process

Meet Requirements?

4

& phish
Workflow

Test Yes
LogicProcess x

G

BEEPMN
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>> Complex System




>> Complex System

Create Hydrofoi
(/—. System Workflow

Create System &

/"_—'. Control Workflow

Create Wing
~—il Flap Workflow

B

BEEPM N
&

esteco.com



Scenario

Analysis Model
Preparation

Logic Process Preparation

Run Simulation

Analyze Data

Decision

Main requirements from Industry

Input Variables

Black Box

Output Variables

esteco.com



INTEGRATION & PROCESS AUTOMATION
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From BPMN to Industrial Complexity

B [EBEEPMN  BeePuNprocess cax@aBE LBR| /= GHU
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> From BPMN to Industrial Complexity

X2
: .
: : -

M SchedulingStart [MOGA-II] Compute_Results |

\ g Compute E o
C Results
‘ ’ O )



>> Sequential execution

Inputl Input2

Mesh computation CFD evaluation

A A
Mesh File Pressure
rlf',,l: EEPMN
o
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>> Sequential execution

Geometry definition

Transfer File to copy data from
application to application

esteco.com



>> Modelling Workflow Complexity: parallel execution

CFD evaluation

O

Geometry definition ¥ sw/ ‘

Parallel Execution: ¢

Wait for both application to be




>> Modelling Workflow Complexity: parallel execution

CFD evaluation

—e o—

Q - e+ I/
App Il.ﬁ':!'_-:':.f

—:Z.— L o——

Wing Flap

Geometry definition ¥ sw/ ‘

Parallel Execution: ¢

Wait for both application to be




>> Modelling Workflow Complexity: conditional execution

Control System

Parameterization
E T

Switch: the given expression can
assume different values.
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>> Modelling Workflow Complexity: conditional execution

X1 X2

I I Simulation

=0
Excel _, Switch Simulation2 B

Control System
Parameterization

CONN g <k
e =
-5 >

Switch: the given expression can
assume different values.

esteco.com



>> Process Automation: CAE interfaces

Diameter Height

* Select the CAE model file

. * Introspection: uses APl to identify I/O
@ W o parameters of the model

* Assign model parameters to workflow

Surface f Valume

5 entities

MINsurface I MINvolume I CONSvolume

o | +

esteco.com



>> Process Automation: CAE interfaces
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»> Process Automation: Generic Integration

Edit EasyDriver Files
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> Modelling Workflow Complexity: nested workflows

SchedulingStan
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Scheduling project: Optimization
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>> MDO Workflow example

T
=

IP?.\EiF'M\I
r

Outputl Outputl Chutputd
! esteco.com



>> MDO Workflow example

ol
ols
ol ;
ok

x OL
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DISTRIBUTED EXECUTION

VOLTA =

OPT_test_ENA-3065 is completed

high fidelity simulation

Leverage Corporate
Assets

Balance workloads, minimize OVERVIEW EVENTS RESULTS
downtime and integrate different
OS environments

Creator Model
bpogace high fidelity simulation = %2
Flexible and Secu re ;::;1-':;7tjﬂm18‘4 N Variables Constants Objectives Constraints

[=
=)

2 0 2
multi-core workstations, HPC _—
clusters and pUbIlC clouds, while sobol mogaii allinone optimization BpE Scheduler Progress Designs
’ Sobol MOGA-I o
ensuring respect of security workflow based 100% 1814 0f 1814
standards. Description Veao st
N deacsil Disabled Frasihle EHo
1711 0
Queue
Test queue
View or Post Process

Ease IT Management

manage different resource
environments and deliver high
computational power in the
hands of design teams.



>> Collaboration

Multi-domain/ Bzl
System Model = i rralli
Workflow -
Integration , D
,“ N ; O
Hydrofoil Systems \ D
N @
I g

5

Structural
= Response

System & Control




> Artificial Intelligence

GLOBAL SEARCH LOCAL REFINEMENT
HEURISTIC MULTI-STRATEGY DERIVATIVE FREE GRADIENT-BASED
OPTIMIZATION
SIMULATED ANNEALING HYBRID POWELL CLASSICAL SQP
9 METHODS
GENETIC FAST <=2 SIMPLEX
g { PARTICLE SWARM pilOPT <=2, AFiterSQP
E EVOLUTION STRATEGY SANGEA Bounded BFGS

CAD

ROBUSTNESS

#CZ2, = HIGH CONVERGENCE RATE
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>

Thank you for your attention

Questions?

S

L7

EXPLORE DESIGN PERFECTION

You
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