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The current landscape of
engineering simulation




The digital engineering reality

e Increasing Product Complexity

(System-of-Systems) _. ,

e Multi-Disciplinary Collaboration

e Geographically Dispersed Teams

e Explosion of Simulation Tools & Data

Methods dept.




The business case for simulation

Past value drivers of applying simulation Future value drivers, %
techniques, %
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From component to system simulation

VEHICLE
SAFETY DYNAMICS DURABILITY POWERTRAIN

Integration challenge:
Connect all these high fidelity simulation built
by different teams with different tools.

Data governance challenge
From disconnected data to useful
system-level knowledge.




From component to system simulation

Challenge 1: Connecting data from dozen of tools Challenge 2: Orchestrating global teams

Propulsion Aerodynamics Structure
Team (EST -5h) Team (CET +1h) Team (IST +5:30h)

Challenge 3: Understanding trade-offs
between disciplines

Performance Cost vs Safety vs
vs Weight Reliability Efficiency




Collaborative MDO: a framework for system simulation

Vo ah
Il “ 4+l ¢ Powertrain ‘

Durability ‘

Sub-System ‘

Component

Achieved so far with VOLTA digital
engineering platform:

Connect data, models, and expertise.

Automate the integration of
multi-disciplinary simulations.

Optimize for the best performance at
the system level




VOLTA evolves to amplify
the benefits of digital
transformation
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What VOLTA can do for your organization

Web-based collaborative plattorm
designed for simulation-driven
product development.

Simulation

Data Analytics

Design
Optimization

& Cloud




Our strategic drivers for the future

Democratization of MDO, digital thread integration and data-centric architecture.

SIMULATION
GOVERNANCE

User access

Collaboration

Versioning
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Traceability
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Knowledge Management
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Company IP Protection

VOLTA digital engineering platform
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Democratizing MDO

Granting access to simulation expert knowledge to bring simulation earlier into the
design cycle.

Design Freedom Project Cost

Cost

Concept | Design Cycles | Pre-Production | Production | Customer Experience

Phases of Development




Enabling democratization in simulation

VOLTA

Run Model

CONFIGURE MODULES

@& Input Domain
9 (9 scalars, 0 vectors)

@& Objectives
& Constraints
& Optimization Algorithm

piloPT

& Run Options

& Queues

Planner

Simulation experts

Edit

3 (3 scalars)

Edit

Remove Edit

Edit

Edit

Edit

Create Plan m

CONFIGURE RUN

A WindTurbineBlade_MDO

i+ Optimization Change

ADD MODULES

+ DOE Table
+ DOE Algorithm

+ Source Data

EDIT PLAN DESCRIPTION

Edit

Plan designed for Optimization of the wind
turbine.

use this environment to

configure an execution (single run, DOE, or
design optimization).

VOLTA

Runboxes

View and Access all the RUNBOXES you have access to

Crankshaft evaluator v2
Team: VOLTA demo use-cases

Schodulod
Tasks

MDO workflow for crankshaft analysis

© Gabriele Degrassi

Runbox

Wing Design
Team: VOLTA demo use-cases

Wing evaluation runbox

© Gabriele Degrassi

VOLTA demo use-cases v Edit Runbox

Wind Turbine Blade v3
Team: VOLTA demo use-cases

Connecting Rod Design vi
Team: VOLTA demo use-cases

Wind Turbine Blade simulation Simulation of connecting rod

@ Gabriele Degrassi © Gabriele Degrass

API-based web apps creation for
non-simulation experts.




Real world impact: accelerating design cycles

g —

CAD Designer

VOLTA

Scheduled
Tasks

Runboxes

View and Access all the RUNBOXES you have access to

Crankshaft evaluator v2
Team: VOLTA demo use-cases

Front Wing Concept v2
Team: Front Wing

—

Front Wing FST MDO workflow for crankshaft analysis
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Team: VOLTA demo use-cases

Wing evaluation runbox
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All

Wind Turbine Blade v3

Team: VOLTA demo use-cases

Wind Turbine Blade simulation

@ Gabriele Degrassi

N

Connecting Rod Design
Team: VOLTA demo use-cases

Simulation of connecting rod

@ Gabriele Degrassi

Simulation user

Edit Runbox
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Connecting the digital thread

® Break DOWH Data S'I.OS - - - ESTECO’s ecosystem

W%

e (Connect Disparate Engineering
Systems

e (Create an Authoritative Source
of Truth for Simulation

Architect Application
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CCCCC GitHub Catia Teamcenter
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Enabling digital continuity with a PLM/SPDM/MDO
federated approach

m Digital engineering platform for SPDM and MDO




The MBSE plugin for VOLTA

— «blocks
Pressure Drop © CRCENLLS_CL L
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Cameo Systems Modeler

o] VOLTA

Link system requirements

to simulation models

DataStore32

Validate system architecture
with performance data

Ensure tull traceability from
requirements to results
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The engineering simulation
challenges of tomorrow




The challenges of tomorrow are here today

PETABYTES
of Engineering Data

7’
7
/
/
/

FLEXIBLE
Computing Power

HUNDREDS
of Concurrent Users

UNIFIED .
PLATFORM l

Scale - Performance |
Flexibility /

PEAK
Performance




The future of VOLTA: a data-centric architecture

Advisor

VOLTA

3D Model
Analyzer

&
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Product-Agnostic
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Answering the challenges

Massive Data: A brand new scalable Data Manager
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Answering the challenges

Massive Data: A brand new scalable Data Manager

(2] Data manager
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Answering the challenges
High Concurrency: Microservices-based VOLTA Apps

User interface

Business logic

I Micr rvi
Monolithic croservice

application application
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Answering the challenges
Flexible Compute: Cloud-Native Design




Answering the challenges

Global performance with VOLTA multi-site installation




Tooling will follow a federated approach,
selecting best-in-class vertical tools that are
highly interoperable and meet specialized

needs - moving away from monolithic
- software suites.

he e ndgame for engineering simulation. McKinsey and Company,
{ Cor E§S 2025




The roadmap: proof of progress

TO DO

VOLTA Introspection

Run models on the web

VOLTA Service app

Create simulation services

DOING DONE
VOLTA External data Sources MBSE Plugin for VOLTA
Link VOLTA to other enterprise systems Connect SysML models to simulation
Business process simulation VOLTA Advisor
Simulation Dashboard templates
New VOLTA data manager

Best performance and user experience

3D Model Analyzer

CAE post-processing in VOLTA Advisor

VOLTA New Packaging

Unified deployment option

VOLTA Specialized Apps

Specific apps for specific tasks

Data Manager Teams

New Teams for open collaboration
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