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ÅMost of the work on numerical cosmology so far has focused on 
algorithms (such as tree, multipole, and mesh methods) that reduce 
the need for communicationsacross the full computational volume

ÅBut per-core compute performance is
slowing down

Parallelisation of N-body codes: the challenge
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Single-threaded floating-point performance
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ÅTraditional hardware architectures are reaching their physical limit.

ÅCurrent hardware development focuses on:

ÅPacking a larger number of cores into each CPU: currently           , soon               
in systems that are currently being built.

ÅDeveloping hybrid architectures with cores + accelerators: GPUs and 
reconfigurable chips such as FPGAs.

Cosmological simulations in the exascaleworld

ÅCompute cycles are no 
longer the scarce resource. 
The cost is driven by 
interconnections.

ÅAmdahl's law: latency kills 
the gains of parallelisation

Cosmological simulations cannot merely rely on computers becoming faster to 
reduce the computational time. 
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ÅWrite the displacement vector as:

ÅTime-stepping (omitted constants and Hubble expansion):

tCOLA: Comoving LagrangianAcceleration (temporal domain)
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solutions!

Modified:

.ŜƴŜŦƛŎƛŀƭ Ǝŀƛƴ ƻŦ ŜŦŦƛŎƛŜƴŎȅΧ ōǳǘ ǘƘŜ ǊŜŀƭ ǇǊƻōƭŜƳ ƛǎ ƴƻǘ /t¦-hours, but the inability to run on
a very large number of cores due to latencies/parallelisation overhead.
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