Conput ers on wheel s, the nodern car

I wonder how many of you know how nuch software there is in the hunble car these

days ? | wouldn't mind betting that you would be out by a factor of 10.
started working with the car industry in about 1996 when there were sonething
i ke 50,000 lines of assenmbler in the electronic control systens of cars. In

those days, systems in the range of 2-3 million |ines of code, (usually C, C++
or Ada), were relatively unconmon and generally confined to traditional high
technol ogy industries |like defence and aerospace products such as the Boeing 777
or Airbus 340. It took these industries the best part of 25 years to get to this
anmount of code. The car industry has done it in about a third of that tine.

Yes, indeed, nodern cars have reached 7 figures when nmeasured in |ines of code,
distributed across up to 100 nicro-processors.

Systens of this size have always presented a major problemin reducing the
amount of defect to an acceptable level. The problens sinply get nuch bigger
when you grow to this size too quickly. Let's do a few thunbnail cal cul ati ons
If you neasure a systemin terns of the nunber of |ines of source code which
directly generate executable code - it doesn't really matter which of the

hundr eds of progranmm ng | anguages you use - then a really good systemwill
mani f est | ess than one defect (fault that failed) per 1000 of these lines inits
entire life-cycle. Furthernore, about 10% of these will be show stoppers. Its
really hard to stay this low, (the very best systens in the world are only
around 0.1 by this neasure), so it nmeans that if you put 2 nillion lines in a
car, then you will have around 200 serious defects rolling around waiting to
fail. This of course is only if you have done a really good job.

I was minded of this by seeing a nunber of news itenms in the |ast few nonths
describing major recalls in the car industry because of defects in the

el ectronic systens software of various kinds. Where does all this software get
put ? Well, basically everywhere - airbags, brakes, engine control, clinmte
control, nusic systems, seats, navigation and so on all contain substantia
anounts. Gven that those of us with airbags are sitting half a netre froma
sof tware-control |l ed bonb, it certainly gives pause for thought.

O course we shouldn't be surprised by this, (in fact the car industry has so
far done a pretty good job). My television digital set-top box, a woeful piece
of junk, is very close to an unaided flight into the street. The answering
machine in front of me according to ny records, has crashed with a continuously
engaged tone three tines in the last four days and on average has crashed about
every three days since | bought it. To reset it, you have to unplug it, wait
for the CMOS to recover fromthe excitenent and then plug it in again not
forgetting of course that you have to re-enter the date and time and then wait
for it to crash again. Qur third central heating controller is even nore |oopy
than its predecessors.

If you have similar stories, I'd love to hear them Conme back anal ogue, all is
forgiven.
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