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ECUality Design Manifesto
I avoid detailed hardware models 

When it comes to talking engines, it's easy to get carried away with details.  Injector dead-bands, compression ratios, Cam overlap, manifold pressure, humidity, cylinder blow-by, turbulence, all of these come up in ECU discussions.  I think that's all exciting stuff, but writing these sexy parameters into the ECU code comes at a cost - namely confusion, code tonnage, and additional habitats for bugs. 

I believe that an ECU programmer is best served by striving, within reason, to keep engine details out of the code.  Obviously, fundamentals about how an engine works must necessarily underpin code structure, but for every detail, I ask,  "will the feedback loop let me ignore this effect?"  and if I can, I leave the system unburdened.  
To exemplify how this plays out, here is a window into my thought-process: 

For the optimizer to start working we  need: 

· Good enough initial guesses for the engine to start and warm up. 

· The definition of "right" to be accurate.  This means reasonable interpretation of O2 sensor readings. 

That means we WILL need to include: 

· A baseline injector map

· Cranking injector settings. 

· Choke settings (cold engine enrichment)
· Details for when and how the auto-tuner works

But with the optimizer working, the program WILL NOT need: 

· injector dead-band compensation

· a model of the air flow sensor 
