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Augmenting Decision-making throughout 
the product lifecycle via simulation-based 
insights



22

Five operating segments
Cummins has a long track record of delivering leading power solutions. 

As we look ahead, we know our industries and regions will continue to change, 
and we are committed to bringing our customers the right technology at the right time. 
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Engine Power
Systems Components Distribution Accelera™ by 

Cummins

Public
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Powering 
a more 
prosperous 
world

Countries and territories*

Global employees

Cummins certified dealer locations

Years of industry leadership

190
73,600

10,600
104

 

* Approximation of countries and territories with Cummins service

As published in the 2022 10K found on cummins.com.

$1.2B Invested in research and technology in 2022
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Our story

Public
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The MDO framework enhances decision-making 
across the product lifecycle

2023

Detailed Design – 
Component Level

Pre-Program – Architecture Level

Techno-Economic Analysis (Customer Value)

BU Strategy & Product Planning Analysis

Technical + BusinessCross-functional Technical

CMI’s evolution across the product lifecycle…

Where we started in 2013

Process Automation
▪ Identify the flow of models and automate execution! 

HPC + Optimization Algorithms
▪ Explore the design space! 

Data-enabled Decision Making
▪ Quantify the trade-offs and start the conversations 

The formula…
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Key Enablers to our journey…

Text

Text TEXT

Strong Leadership 
Support

Systems Engineering + 
MBSE

Cross-functional 
Model Library

Organizational 
Networking

“Engineering is a 
Social Exercise”

HPC & Unlimited 
Licensing

Agile Approach + 
Mentality

Key Enablers
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Simulation Based Product Development

▪ CMI has been fortunate to have CTO level 
support for simulation based product 
development for decades

▪ Drives strong emphasis on best practice 
development and growing of capability globally

▪ Utilization of MDO methods a key focus area of 
SBPD
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Cross-Functional Model Library

▪ To enable sustainable MDO approach, design 
space capable cross-functional models must be 
stored and managed by experts

▪ Models ideally need to be linked to product 
structure and correlated with test data as the 
product matures
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Systems Engineering + Agile Approach

▪ A successful MDO approach involves systems engineering approaches to identify the 
critical interactions and trade-offs to focus on

▪ Success is dependent on cross-functional expert team!
▪ MBSE can be leveraged as the “hub” for knowledge long term

Cross-functional Decision-makingMDO StudiesCritical Systems Identification

SPRINT 1 SPRINT 2
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Evolving Forcing Function : Destination Zero

Achieve Decarbonization Goals 

Maximize CMI Success

Maximize our Customer’s Success

▪ As we navigate our journey to Destination Zero, the 
use of simulation-based insights will be a critical 
enabler to understand the potential paths to…
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Technology and Product Investment Insights

Machine

Site Multi-site

Plant models Controller models Structural Durability TCO (Total Cost of Ownership) 
& Emissions models

Co-simulate

MDO platform: Automates, explores optimal trade space

 TC
O

 CO2 WTW

1
Customer Engagement Support customer 
conversations around new technology adoption 
and decarbonization

2
Product / Technology Roadmapping Guide 
technology development projects and product 
investments

WTW CO2
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▪ Collaborations within and outside of technical always ends in a “flow” of transfer functions and inputs/outputs
▪ As we push to functionalize everything and become more databased in our work, we must “codify” the workflow
▪ Static document-based approach will not suffice for the evergreen nature of our collaborations across functions
▪ Need an interactive dashboard to understand and maintain progress!

Codifying the Cross-functional Workflow
TODAY: Technical swimlane coordination via BPMN FUTURE: Further expand into non-technical swimlanes as 

we functionalize more and more

Technical

Finance

Marketing/Product Planning
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▪ Data Points to Design Space to Proactive Insights

▪ We need to view our models as assets that can 
provide insights to reduce testing, reduce overall 
simulation efforts, inform product investments, 
etc.

▪ Models must be parametric!

▪ Move from static slides to show results to 
dynamic web-based post-processing

Simulation-based insights…

STUDY 1 STUDY 2 STUDY N
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Summary

▪ The MDO approach is an impactful framework that can be leveraged to enable 
decision-making across the product lifecycle

▪ Navigating decarbonization as a business will require the use of 
simulation-based insights to win

▪ Cross-functional work is becoming more and more model-based and will need 
to be codified

▪ We must view our simulation models and data as assets that should be stored, 
managed and leveraged to provide proactive insights
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Thank you!

https://www.facebook.com/ESTECO-166776810033909/
https://twitter.com/esteco_mF
https://it.linkedin.com/company/esteco-s-p-a
https://www.youtube.com/user/estecosrlsoftware/featured
https://vimeo.com/channels/1050665
https://www.esteco.com/corporate/esteco-copyright-policy

