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Northrop Grumman Products 
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Photo: Nina Aldin Thune cc 2.5 



Tallest Buildings in The World 
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The Burj Khalifa 2010 

Dubai UAE 

2010 AD 

Great Pyramid of Giza 

Near Cairo, Egypt 

c 2584 BC 

 

Photos: Nina Aldin Thune cc 2.5; Justin McMurray 2016; NoClip Public Domain; Donaldytong CC BY-SA 3.0; Artists Rendition 

Lincoln Cathedral 

Lincoln, England 

1311 AD 
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Jeddah Towers 

Jeddah, Saudi Arabia 

c2021 AD 
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Apollo 11 
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Photo: Neil Armstrong, NASA, 20 July 1969  
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Photo: NASA, 28 January 1986 
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Photo: Maximilien Brice, CERN, CC-BY-SA  



Si Ramo – Systems Engineering Leadership 
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Photo: 1994  MMIII Launch, Public Domain 
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“A Multi-Headed Engineer” 
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The Nuclear Age has dramatically reduced the 

Deaths due to Major Power Wars 
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World War 2 After WW2

Data source: Lt Gen Jack Weinstein, http://www.icasinc.org/2016/2016f/2016fjbw.html 
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Which Animal Are You Most Afraid of? 
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Photo: Hermanus Backpackers / cc-by-2.0 Photo: Public Domain 

Photo: Clément Bardot /  CC-BY-SA-4.0 Photo: Public Domain, USDA 



Average Annual US Fatalities 
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Source: Washington Post Analysis of CDC Data, June 2015 
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World’s Deadliest Animals 
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Don’t Believe  
Everything You  

You 
Think 



100 Psychological Studies Repeated 
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Photo Credit: -DJ- cc2.0 Source http://science.sciencemag.org/content/349/6251/aac4716 , 2015 



39% Achieved the Same Result 
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Photo Credit: -DJ- cc2.0 
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In God We Trust, 
 

All Others Bring  
 

Peer Reviewed 
 

Data  



The Future of SE 

20 



Interconnected & Increasingly Software Driven 
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Photo: Public Domain Web Network Connection 



Systems Will Be Increasingly 

Automated/Machine Learning 
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Missile Classification 

Source: Laura Richardson 



Example: Neural Networks for Missile 

Classification 
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STEP 1:  

Detect object 

STEP 2:  

Feed object features 

through neural network 

OR 

STEP 3:  

Defeat threat 

Source: Laura Richardson, Advanced Threat Warner IRCM 



Research 

Ideate 

Prototype 

Test 

Virtual Based with Rapid Prototyping 
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Source: Rob Noneman 



Multi-Disciplinary Design Analysis & 

Optimization Driven Design 
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Open Architecture & Modularity 
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Photo: Xxmarijnw, Public Domain 



Technology Innovation Examples 

27 Source: Dod Digital Engineering Strategy June 2018, Approved for public release, distribution unlimited 



DoD Digital Engineering Strategy 

28 Source: Dod Digital Engineering Strategy June 2018, Approved for public release, distribution unlimited 



The World is Making Progress 
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Chart: Our World In Data, CC BY-SA 2.0 
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