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Vision: Integrated MBSE…

Minimum Turn Radius: 24 ft.

Dry Pavement Braking Distance at 

60 MPH : 110 ft. 

Automatic Cruise 

Control <FAULT>

Thermal/Heat 

Dissipation: 780°

Ergonomic/Pedal 

Feedback: 34 ERGS

Hydraulic Pressure: 

350 PSI

Sensor MTBF:

3000 hrs

Power Rating:

18 Amps

Hydraulic Fluid: 

SAE 1340 not-

compliant

Minimum Turn Radius: 24 ft.

Dry Pavement Braking Distance   

at 60 MPH : 110 ft. 90 ft
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MBSE 2007 to present… 

How models have effected his life 
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Anyone see a Bulbasaur in the room?
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• Nintendo value increases $3.65 billion with the launch of Pokemon Go. Nintendo value bigger than Sony

• Revenue tops $342 million (as of Aug.2016) $2.3 million/day in-app purchases  

• Estimated revenue at $1.1 billion/year 

(advertising, Gyms/Pokestops,…)

• Expanding to books,… 

Did you see that coming?  
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He expects things to happen now…

Amazon 

• 5 billion items sold in 2014 (per FastCompany 40% 3rd

party)  16 million items sold on CyberMonday

• 608 million packages/year, 1.6 million/day 1k/min.*  

Rumors of them buying cargo planes/trucks to make your 

Amazon experience even ‘now-er’  

• <60 sec of human labor to ship package, longer to open 

package than to package/ship it to you 

• Looking forward to first drone delivered package 

How? 

‘Chaotic Storage’—find an empty slot and use it

• Flexibility—free space is filled immediately

• Simplicity—no learning curve

• Optimization—optimized random route is more efficient than 

any organization scheme (SE application here?)  

64 million releases/yr

‘Chaos Monkeys’ 
*Sanford C. Bernstein & Co Report
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Industry Transformation/Disruption…

5th Avenue – NYC in 1900 5th Avenue – NYC in 1913

“I do not believe the introduction of motor-cars will ever 

affect the riding of horses” – Scott-Montague, 1903
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Accelerating…

Year 2000 – ASCI RED Supercomputer

The most powerful computer on Earth…

• 1 Teraflops computer

• Surface: 150m2 (1,600 sq ft)

• Power consumption: 850 KW

• Cost: $46 million 

Year 2016 – GPU NVIDIA Drive PX2

Built for Self-Driving Cars…

• 8 Teraflops 

• Surface: few cm2

• Power consumption: 80 W

• Cost: $15,000…and fast going down

Has deep learning SW, surround computer vision, over-the-air updates, etc…
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Internal Combustion Engine (Gas) Vehicle

2000+ moving parts…

Electrical Vehicle

18 moving parts…

• 100X cheaper to maintain

• Tesla > Infinite Mile Warranty

• All new cars by 2025 will be EVs

Clutch, pistons, 

gears, 

driveshaft, 

transmission, 

injection,…

Breakthrough…
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Accelerates entire downstream process… 
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Our environment demands transformation
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Where’s he going to work? 

Some demographic trends*…

• He’s inclined to entrepreneurial startups (favorite title for millennials is ‘owner’) 

• He’s already experienced how youtube can generate revenue

• Into animation, has networks of other animators, including some famous ones

• Will stay 2 years in first job   

• Gen Y will make up 75% of workforce by 2025 (boomers 

retiring 1 every 8 sec.) 

Perfect storm converging on systems engineering… 

• Complexity getting worse (old methods won’t scale)  

• Technology disruptions coming faster (Amazon vs Sears, Walmart)

• Want it now (3D printing, Amazon)

• Expecting more options  (Tesla: Ludicrous, Plaid Speed)    

“Gen Y Traits in the Workplace” Kristin Burnham

Smart Contact Lens

Augmented Reality 

Driven by Pokemon Go
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This requires change…

High-tech experience

Document 

Generation 

Documents

Disconnected

System 

Models 

MBSE

//upload.wikimedia.org/wikipedia/commons/4/4c/Apollo_guidiance_computer_ferrit_core_memory.jpg
//upload.wikimedia.org/wikipedia/commons/4/4c/Apollo_guidiance_computer_ferrit_core_memory.jpg
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How to make the culture change? 

Q: How many psychologist does it take to 

change a light bulb? 

A: Only one, but they have to want to change 
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Dishonesty/Meta-Dishonesty

“Semmelweis Reflex”

“…to dismiss/reject out of hand any information, 

automatically, without thought, inspection, or experiment” 

Fore-ordained answers

…will the answer provided by SE tools be accepted

Don’t waste your time on the wrong answers, unless…

Wash Your 

Damn Hands

[http://en.wikipedia.org/wiki/Semmelweis]

Dr. Ignaz Semmelweis

(1818-1865)

Early Germ 

Theory

http://en.wikipedia.org/wiki/Image:Ignaz_Semmelweis.jpg
http://en.wikipedia.org/wiki/Image:Ignaz_Semmelweis.jpg
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Organization Pre-prep…

Is your organization prepared to accept the answer?

Management & customer backing
• Do you have time to apply the tools 
• Do customers understand what you are doing
…otherwise tools are thrown overboard to get over the next schedule pass

Properly supported support organizations
• Who’s going to take care of the tools? 
• Who’s responsible to maintain, support, answer questions about the tools

Timely Application of the tools 
• SE tools are time sensitive
• Money & resources start when…
…”Catch-22” programs don’t get resources until after SE decisions are made

“We are going on a journey.  

We will carry the wounded, 

but we will shoot the stragglers.” 

--Hallmark Cards 

[Sampson, 2000]
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Organization SDB’s…

• No time/money to use tools
• No backing for resources
• No training on tools
• Expecting tools to run themselves
• Thinking tools are static
• Not convincing the customer of the tool benefits
• No process for the tools to work within
• No mechanism for using tool results
• Applying the tool to everything
• Funneling everything through a gate keeper
• Expecting “paper” results from tools
• “where’s the hardware?”
• Rewarding fire-fighters vs. fire-preventers
• Blockading support organizations (…they cost too much, etc.)

[Covey 1995, Sampson 2000]

…next year you will have a 90% 

probability of this failure…but you 

will do nothing about it!

Dr. Stephen Wheelwright
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Organizational SDB’s cont…

How prepared is your organization?

Culture change vs. getting lucky… 

[Sampson, 2000, Von Wodtke, 1993 ]

Buckminster Fuller’s Magic Log

Cows drink…
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Cultural Considerations

After choosing the tools, convincing management/accountants to buy them, how do you 

get them to “stick”?

• Goal of tools to accelerate SE

• Change is required

• How to get technology/change to stick? 

Rogers Technology Diffusion Theory

[Rogers, 1962]
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Diffusion of Innovations…

5 characteristics of innovations that affect acceptance: 

1. Relative Advantage—perceived as better

2. Compatibility—consistent with values

3. Complexity—how difficult to understand & learn

4. Trialability—experimented with 

5. Observability—results visible to others 

[Rogers, 1962]
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Diffusion of Innovations…

5 kinds of people in organizations…

1. Innovators (2.5%)—risk takers, information from many sources, adventure-some
2. Early-adopters (13.5%)—social leaders, 

popular, fast trackers
3. Early-majority (34%)—deliberate, informal 

social circles
4. Late-majority (34%)—skeptical, 

traditional,…
5. Laggards (16%)—fear of change,

resistant, militant… 

[Rogers, 1962; McKown 2003]
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Diffusion of Innovations…

…the way people perceive an innovation matters more then the merits 

of the tool itself.  

Rogers’ Theory Suggests: 

1. Start with pioneers on your first project application—innovators, 

anxious to make it go, and move on the to the next new thing

2. Pass it on to early adopters who find the 

relative advantages (even if it takes 

considerable effort)

3. Use these opinion leaders/champions to 

take it across the “chasm” to the 

early/late majorities

[Rogers, 1962]

http://www.amazon.com/gp/reader/0060517123/ref=sib_dp_pt/102-5523198-4675330
http://www.amazon.com/gp/reader/0060517123/ref=sib_dp_pt/102-5523198-4675330
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Diffusion of Innovations…

SE Tool success requires:

• Make your pioneers/champions successful 

(small victories/references needed, pick your 

pain to solve) 

• Give them opportunities to talk/communicate 

successes

• Give them a career path to support the 

innovation (Design Centers,…)

[Rogers, 1962]

Pioneer Aptitude Test Y N

Pioneers keep up with trade journals, computer 

magazines, etc.

Pioneers work on computers at home--i.e., they 

don't get enough at work

Pioneers are always looking for new ways and 

tools to help them do their job (they may 

even go buy the tool themselves)

Pioneers are known throughout their project as the 

first to adopt any new technology that 

comes along and come up with new and 

unique ways of applying the tools

Pioneers are the informal support person in the 

project (project folks go to them for help on 

the tools)

Pioneers are almost always positive on what tools 

can do for the project

Pioneers are willing to put in a lot of work to 

make the tools work

Ideas on communicating success: 
• SE Newsletters, includes Tools

• Brown Bag Sessions on Tools

• Tool Roadshows

• Special Interest Groups

• User Groups

• SE Training Classes include tools

• Process training tied to tools
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Pain: Interface Management

Managing system interactions/interfaces…

…we have modeled the logical 

interfaces of virtually the entire 

airplane and created a database that 

software design tools can assimilate 

with minimal human intervention. 

Mike Sinnett 787 Chief Systems Engineer 
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Anatomy of an project…

Epidermal System

(facilities, security)

Skeletal System

(project support groups)

Digestive System

(Personnel, finance

provides energy/resources

for project)

Nervous System

(SE & SE Tools--connects

management to project)

Brain

(Project Management)

Respiratory System

(Marketing bringing in

new ideas)

Circulatory System

(Information Systems, 

LAN’s, PDM)

Muscular System

(Does the work…

engineering, etc.)
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Transplant process…

• Transplant overview/process

• Medical ethics and priority

• Organ function and symptoms

• Social aspects with families,… 

• Finances…cost, acquisition, maintenance,…

• Dietitian…weight, nutrition, physical condition,… 

• Pharmacology…anti-rejection, side effects, infections,… 

• Case worker…prequalification, tests, clearances from… 

• Legal…living wills, etc. 

• Surgeon…risks, etc. 
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Transplanting MBSE into an organization… 

• Transplant/tool overview/process—agreed new process

• Medical/tool ethics and priority—agreement on when tools 

will/will not be used, buy-in from organization,… 

• Organ/tool function and symptoms—understanding of what 

functions the tool will perform and what symptoms it addresses

• Social aspects with organization—support organization to 

support the tools, PR campaign, internal user group,…  

• Finances…cost, acquisition, maintenance,--financial budget to 

cover implementation/maintenance of tools 

• Tool Dietitian…weight, nutrition, physical condition—training 

plan, deployment plans, maintenance, etc. 

• Pharmacology…anti-rejection, side effects, infections,--tool 

usage incentives, metrics, opportunities, etc. 

• Case worker…prequalification, tests—on site support, who can 

use it, etc. 

• Surgeon…risks—Project, IT, and Design Center Mgmt


