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Content

üThe Market and its challenges

üMBSE ςModel Based Systems Engineering
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üBenefits 

üIs that all?

üWhat are the Deployment Challenges? *
üThe Hype of MBSE

üKnowledge / Education

üWhat is the proper Approach?

üPerception & Reality

üDo we know how to measureSuccess?

* Material used in this presentation is strictly from public sources
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The Market and its challenges
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Market Challenges and Engineering Trends

Market:

üGlobal Economy

üFaster than ever changing / evolving 
technology

üThe age of data and information 

üDigitalization, visualization, and 
collaboration

üThe complexity issue

More complex technologies are 
challenging the ability for middle 
and upper management to 
understand the emerging needs of 
the business

Engineering:

üIncreased complexity

üDemand for more flexibility and choices

üImproved product quality and 
robustness guarantee

üDigitalization

üSustainable innovation 

ÅCompanies are operating in an ever 
leaner environment

ÅEver growing demand for accountability
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Achieving Sustainable Innovation

üSystem modeling and simulation
üIIoT and Industry 4.0
üNew era in manufacturing

üBig Data and IoT
üThe way we collect and distribute data is changing rapidly
üNew infrastructure needed

üIterative and collaborative approaches
üClosed-loop
üAcross domains and organizations

üCognitive engineering
üPredictive analytics
üDeep learning
üDigital twin

SMS is the use of interdisciplinary functional, architectural, and behavioral 
models (with physical, mathematical, and logical representations) in 

performingMBSE (Model-Based Systems Engineering)to specify, 
conceptualize, design, analyze, verify and validate an organized set of 
ŎƻƳǇƻƴŜƴǘǎΣ ǎǳōǎȅǎǘŜƳǎΣ ǎȅǎǘŜƳǎΣ ŀƴŘ ǇǊƻŎŜǎǎŜǎΧΦΦ ϝ

Innovating at the Speed of Thought

*SMSWG ςTerms & Definitions: https://www.nafems.org/about/technical-working-groups/systems_modeling/smstermsdefinitions/s-u/

https://www.nafems.org/about/technical-working-groups/systems_modeling/smstermsdefinitions/s-u/
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MBSE 
Model Based Systems Engineering
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What is MBSE?

aƻŘŜƭπ.ŀǎŜŘSystemsEngineering(MBSE)

üΧάǘƘŜformalized application of modeling to
support system requirements, design, analysis,
verification and validation activities beginning in
the conceptual design phase and continuing
throughout development and later life cycle
phases.έ(INCOSESEVision2020(INCOSE-TP-2004-
004-02, Sep 2007). MBSEis a subset of Model
BasedEngineering(MBE)andSystemsEngineering
(SE).

Model-Based Engineering(MBE) - a.k.a., Model-Driven Engineering(MDE) and
Model-DrivenDevelopment(MDD).
ά!ƴapproachto engineeringthat usesmodelsas an integral part of the technical
baseline that includes the requirements, analysis,design, implementation, and
verification of a capability,system,and/or product throughout the acquisitionlife
cycle.έ(FinalReport,Model-BasedEngineeringSubcommittee,NDIA,Feb. 2011). It is
the umbrellafor manyother MBxactivities.

* https://www.nafems.org/about/technical-working-groups/systems_modeling/smstermsdefinitions/

Theengineeringά±έΣadoptedby the{a{ψ¢Ƙƛƴƪ¢ŀƴƪϰΣprovidesa processview of the
complexity associated with modern engineering environments. This ά±έmodel
incorporatesrelatedengineeringdisciplinesthat are operatingin parallel; are iterative;
andnon-sequential.

https://www.nafems.org/about/technical-working-groups/systems_modeling/smstermsdefinitions/
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Benefits to Systems Engineering and MBSE

üBenefits
üBetter educated decision making
üImproved products
üImproved quality
üCatalyst for improved processes
üReduced design lead time
üReduced engineering changes
üReduced errors in production
üImproved reliability
üReduced introduction costs
üReduced warranty claims
üReduced through-life costs
üBetter able to manage and adapt to change
üAdherence to agreed delivery dates
üImproved risk management
üImproved Collaboration

ü Results
ü Innovation
üQuality
ü Improved morale
ü Faster time to market
ü Increased customer confidence
ü Improved customer relationships
ü Reduced warranty costs
ü Reduced recalls
ü Increased  sales
ü Increased in customers
ü Increased profits
ü Enhanced knowledge capture
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Benefits less obvious

Itôsdifficult to justify the costs of SE in terms that program managers and corporate 

managers can relate to.

ü The costs of SE are evident
üCost of resources

üSchedule time

ü The benefits are less obvious and less tangible
üCost avoidance (e.g., reduction of rework from interface mismatches)

üRisk avoidance (e.g., early risk identification and mitigation)

ü Improved efficiency (e.g., clearer organizational boundaries and interfaces)

üBetter products (e.g., better understanding and satisfaction of stakeholder needs)`

We need to quantify the effectiveness and value of SE by

examining its effect on program performance?

Building ABusinessCasefor Systems Engineering: the 2012 SE Effectiveness Study © 2012 Carnegie Mellon University, 
22-Oct-2012, Joseph P. Elm, Software Engineering, Alan R, Brown, Boeing Company
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Benefits ςProven Empirically*

Reduced Product 
Life Cycle Costs

Design and intellectual capital reuse

High availability of information

Reduced scrap and warranty costs

Increased asset & part commonality across products 

Economic Lever

Typical Range of  

Improvement*

20 ð65%

New Product Design  

Productivity Gains

Elimination of Non-

Value-Added Activity

Reduced Engineering 

Change Costs

Reduce manual data reentry 

Automated workflow for managing the change process

Minimize number of changes through rigorous triage 

Design right first time

20 ð50%

20 ð70%

30 ð50%

Increased Revenue through 

Rapid  Product Introduction
Improved time to market

Better collaboration and leverage of supplier innovation 2 - 5%

Reduced I.T. Capital  and 

Maintenance Costs

Improved Return on Assets 

Lower management and maintenance costs     15 - 30%

Improvement Rationale 

Estimated Cost 

Savings

$$+ - $$$+

Potential Economic Impact (Over 

Five Years)

Estimated 

Revenue Uplift 

$$$$+

Economic Levers

* IBM & DS  

Higher Customer and 

Stakeholder Satisfaction

Improved Revenue

Reduced Operating Costs

Bottom Line

Top-Line
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Is that all?
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¢ƘŜ ŜƴƎƛƴŜŜǊƛƴƎ ά±έ ŀƴŘ ǘƘŜ [ƛŦŜ /ȅŎƭŜ

The system thinking spans across the entireƭƛŦŜ ŎȅŎƭŜΣ ΧΧ



ϭ {a{ψ¢Ƙƛƴƪ¢ŀƴƪϰ 4/9/2019 14

DƻƛƴƎ .ŜȅƻƴŘ ǘƘŜ ά±έ

Typically, there are several platforms involved to realize all the benefits of having a Digital Twin available. 
The underlying Product Innovation Platform needs to be able to bring the threads of all those platforms 
together to ensure that data and information is consistent and not duplicated.

{ƻǳǊŎŜΥ {a{ψ¢Ƙƛƴƪ¢ŀƴƪϰΣ /LaŘŀǘŀ
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What else???


