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Unprecedented Product Complexity: becoming unaffordable…
Norm was right  (Augustine’s Law #16)* 
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Estimated Onboard SLOC Growth
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Line Fit
Boeing
Airbus
Unaffordable

299M

27M

A330/340: 2M

A320: 800K

A310: 400K

A300FF: 40K

A300B: 4..6K

INS: 0.8K

8M

Slope = 0.17718

Intercept = -338.5

Curve implies SLOC doubles 

about every 4 years

134M

61M

B757, B767: 190K

B747: 370K

B777: 4M

B737: 470K

The line fit is pegged at 27M SLOC 

because the projected SLOC sizes for 

2010 through 2020 are unaffordable. 

The COCOMO II estimated costs to 

develop that much software are in 

excess of $10B.

$160 B

$7.8 B

$290 M

$81 M

$38 M

Assumed

Affordability
Limit

source: http://savi.avsi.aero/

“Integrate, then build”
AVSI**

“Development effort, which increases exponentially with 

SLOC, is increasing at an alarming rate.  For example, 

the F35 has approximately 175 times the number of 

SLOC as the F16. But, it is estimated to have required 

300 times the development effort”       

    https://savi.avsi.aero/about-savi/

*https://en.wikipedia.org/wiki/Augustine's_laws

**avsi.aero 

https://en.wikipedia.org/wiki/Augustine's_laws


Cross-Domain problems result from: 

• Siloed/Disconnected Decisions 

• Form follows function, Problems follow functions 

• Everyone involved, including purchasing 

• Disconnected requirements 

• Uncommunicated change 

• Happen at domain/organizational boundaries 

• Migrate with people (overt or covert) 

• Missing/disconnected product architecture 

 

Problem resurface metric: how long does a problem 

once solved take to come back 

• Auto: ~3 years

• High Tech ~6 mo. 

• Aero ~15 years 

Insane Design Behavior
Solving the same problems over & over  

“Water on the knee”



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 

INCOSE Integrated MBSE Vision

What does the integrated digital thread look like…

Minimum Turn Radius: 24 ft.

Automatic Dry Pavement Braking 
Distance at 60 MPH : 110 ft. 

Minimum Turn Radius: 24 ft.

Automatic Dry Pavement Braking 
Distance at 60 MPH : 110 ft. 90 ft



Value of staying integrated… 
Continuously managing system interactions/interfaces…
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…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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