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Parallelisation oftbody codes: the challenge

A Most of the work on numerical cosmology so far has focused on
algorithms (such as tree, multipole, and mesh methods) thdtice
the need for communicationacross the full computational volume
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Cosmological simulations in tegascalevorld

A Traditional hardware architectures are reaching their physical limit.

A Current hardware development focuses on:

Packing a larger number of cores into each CPU: cureftly) Q00n)
In systems that are currently being built.

Developing hybrid architectures with cores + accelerators: GPUs and

reconfigurable chips such as FPG#~—

A Compute cycles are no o i
longer the scarce resource. - r — Statency (8, P) = (I—p+2
The cost is driven by I
interconnections |

A Amdahl's lawiatency kills o
the gains of parallelisation
Amdahl 1967, doi:10.1145/1465482.1465560 T

Number of processors s

Cosmological simulations cannot merely rely on computers becoming faster to

reduce the computational time.
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tCOLA Comovind.agrangiaicceleratioffemporal domain)
A Write the displacement vector as: U =Upr 4+, (x=q+7P)

Tassev & Zaldarriaga 2012, 1203.5785 An a|ytica|
A Timestepping (omitted constants and Hubble expansion): solutions!

Standard Modified: N\
oW =—Vy,d W 02, =0.(¥ — Uppp) = —Vi® — 97U pr

Tassev, Zaldarriaga & Einsenstein 2013, 1301.0322
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a very large number of cores due to latencies/parallelisation overhead.
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