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Demonstration (GalaxSee):
a simulated N-body gravitating system.
• What can be learned?

* Extreme example of Newton’s law of gravitation
* Basic physics, interplay between gravitational binding and angular momentum
* Slightly more advanced, interplay between kinetic energy and gravitational binding (Virial

Theorem)
* Scaling of N-body style (action at a distance) problems
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* Scaling of N-body style (action at a distance) problems
* Unit systems and normalization

Does gravity need an N-body model?
• Why is an electromagnetic system different?

* Action at a distance is different when charges cancel
* Complicated electromagnetic systems (i.e. macromolecules solvated in polar solvents) may 

still have significant action at a distance for key problems.
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But forces are calculated across processes
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work to redundant work and communication work to redundant work and communication 
reduces.reduces.
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o N-body is worse:
• time = (a • N2 / P) + (b • N • P) + (c • N) + (d • P)

• Speedup falls off as 1/P for large P (time increases 
linearly)

• Large N, less communication can increase the 
value of P before speedup falls off.
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part, as dependent upon N part, as dependent upon N -- the number of the number of 
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