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Objective: better & 
faster Decision-Making
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The Data Dilemma
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The Data Dilemma

• Without governed data, connected 
workflows and traceable engineering 
context, AI cannot deliver robust 
decisions.

• It can only generate answers that look 
credible.

• Data management is no longer an IT 
concern.

• It is a strategic engineering capability.

• It is the foundation of trustworthy AI.
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Data = crude oil of 4th industrial revolution

Conventional decision-making Data-based Decision-Making

Why we are here – Data-based Engineering

• Transforms data into reusable 
assets

• Faster, repeatable and scalable 
decision-making

• Enabling automation, analytics 
and AI/ML

• Data created on the fly, only when 
needed, not stored

• Expert-driven iterations, causing 
repeated loops and delays

• Low reusability, leading to slower 
and more expensive decisions
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Concept 
design

Product 
development

Manufacturing Mantainance
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Support Product Design and 
Development 

Support Quality Improvement and 
Cost Reduction

Impact of Data on Product Lifecycle

Simulation and Process Data 
Management (SPDM)

Predictive Maintenance 
Prognostic and Root Cause analysis
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The shift is not only about storing files. It is about connecting data to the product, process and decisions that created it.

UNMANAGED PRODUCT DEVELOPMENT DATA

CFD 3D CFD 1D

TEST

CALIBRATION

•  Generated in heterogeneous tools and formats
•  Stored in local folders and isolated repositories
•  Limited traceability, discoverability and reuse
•  Engineering context retained mainly by individuals

SPDM

CONNECT
GOVERN

CONTEXTUALIZE

MANAGED THROUGH SPDM

ENGINEERING
DATA ECOSYSTEM

PRODUCT PROCESS

MODEL VERSION

OWNER

•  Data embedded in product and process context
•  Relationships, metadata and versions preserved
•  Reusable knowledge for automation, analytics and AI/ML

VALUE SHIFT:  from isolated files to traceable, reusable engineering knowledge
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FEM

CAD
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SPDM orchestrates the engineering 
lifecycle by capturing data, 

execution logic and context in one 
governed ecosystem. PROCESS DATA 

MANAGEMENT

Store models and data with 
metadata, tags and product 

relationships.

MODEL EXECUTION

Develop and execute 
repeatable workflows to 

generate consistent data.

INSIGHTS

Query the engineering 
database and train or deploy 

AI/ML models.

SIMULATION GOVERNANCE

Enable collaborative design, 
controlled access and decision 

traceability.
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Data becomes a reusable 
corporate asset.

SPDM



The Dumarey Group

© Dumarey – Confidential 

SPDM Use case - Combustion chamber design
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Automation 
Process

Database 
management

AI/ML Model 
generation

Optimization 
based on 

RSM

Validation of 
best cases

▪ Geometry and calibration 
parametrization

▪ Pre, HPC and post management
▪ Automatic database management
▪ DOE results session

▪ Tags, metadata and versioning
▪ Automated storage and query

▪ User-friendly training process
▪ Deployment for external users
▪ Browser-based App
▪ ML_deployment

▪ Complex optimization workflows
▪ Speed-up of design selection and 

validation processes

https://volta.dumarey.com/#/advisor/e890abf4-7082-42b1-9911-97eb32ac73b0/dashboard/75adf58c-893a-4170-babe-5c1ed4884c38
https://volta.dumarey.com/#/advisor/e890abf4-7082-42b1-9911-97eb32ac73b0/dashboard/75adf58c-893a-4170-babe-5c1ed4884c38
https://volta.dumarey.com/#/advisor/9d63af20-1849-4ed7-a678-f244d11205ea/dashboard/de402644-c1fa-4893-8fc4-a1e7885fd238
https://volta.dumarey.com/#/advisor/9d63af20-1849-4ed7-a678-f244d11205ea/dashboard/de402644-c1fa-4893-8fc4-a1e7885fd238
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Recorded data from 
customer vehicles

Data 
Engineering

Development 
of predictive models 
to anticipate failures

DUMAREY SOLUTION
Root-cause analysis, predictive 
models, risk scoring, early alerts and 
maintenance planning.

≈25% reduction in related vehicle 
downtime

CUSTOMER CHALLENGE

Frequent aftertreatment issues 
caused unplanned downtime and 
maintenance interventions on a 
delivery fleet.

Data engineering provides value for customer operations
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Final remarks
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Final Remarks
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Governance & Aggregation

Better Products 
with higher 

quality and lower 
cost

Speed-up AI/ML company-wide diffusion

Enabler for 
Collaborative 

Design and faster 
& better Decision 

Making

Data 
Engineering
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