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First “Era”

 FreeBSD 2.x (1995-1998)
− Exceptional VM
− Fully functional OS in 1 floppy
− FPE exception handling X/0 = Oops
− Scilab, yorick
− SPICE, “Classic” Matlab
− Felt

 FreeBSD 3.x (1998-2000)
− Initial SMP + ELF - a.out was faster
− BSDI + Linux emulation: Mathematica, Matlab
− math ports grow.



Second Era

 FreeBSD 4.x (2000-2005)
− Probably the most successful BSD.
− 64-bit Alpha.
− Major ports done

 FreeBSD 5.x (2003-2006)
− BSDI code: SMP gets (almost) real.
− KSE
− Apple



So .. why *BSD again

 If it works so well elsewhere, why not in 
math/engineering ?

 Stability, consistency, portability, the license, 
and other BSD characteristics.

 CPUs stopped growing speedwise: now 
what? 

 SMP vs Clustering
 Do I really own my technology?
 Extended vs Double precision.



What was needed

 Real SMP
 Thread aware malloc: jemalloc and 

benchmarks.
 Faster libm?
 Really Fast BLAS



What was done

 Threads: ptmalloc2, ptmalloc3, libumem, 
jemalloc per-thread caches?

 Libm enhancements.
 Ports enhancements: regression testing.
 BLAS, ATLAS, GotoBLAS, MUMPS.
 BIG packages
 ngspice, jspice
 CalculiX, Code Aster



How BIG companies REALLY 
work

− Depending on the size of the company: change 
can be difficult or VERY difficult.

 Big companies
− Cost doesn't really matter too much.
− Decisions take time, plus we wait until the 

technology “settles”
− Evolution not Revolution.
− Support is critical.
− You are on your own.



How SMALL companies 
REALLY work

 Small companies
− Decisions cost money. So we wait until the 

technology “settles”.
− Evolution restricted to a niche.
− If no one has noticed it's broken, your job may 

depend on getting it fixed before they notice.
− Laptop on an oil barrel policy.
− You are on your own.



The development process

 Electrical Part
− Input, Output, Blackbox Approach
− Microcontrollers, amplifiers, IC's, PLCs.

 Mechanical Part
− Solid Modelling: Standard pieces
− Analysis: Static, Dynamic, Fatigue

 It is always way more complex that you 
thought.

 Tools you have/tools you need. Formats?
 Budget: can I get something back?



SPICE



Some ScreenShots



My machine



CalculiX



More of the same



Understanding the Results



The Future

 More of the Same ...
 Salome-Code Aster
 VisIt
 DAKOTA
 Effect of Dtrace?
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