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/ Breaking down into \ / Exploring variation \ / Exploring variation \

sub-timestep components over timesteps with resolution
lgnoring the reading and writing of data files, the Plotting the section times for each timestep of a 3 We know that the Helmholtz solver takes more
code structure of the time-stepping loop is: day run, we can see how the section times change. iterations to converge as the problem size increases
(Davies et al. 2005)
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/ Putting together a model of the model \

The total runtime can be expressed as: Where:

/Collecting profiling information\

° N ts
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TA = TB 7l B TD 7 T TE .
Lesrnt = Nys (_|_ IREE RN I T]) total number of timesteps

Computations: number of base and radiation

rad ts

* From the UM timers we can derive a mean time + N, (TG:base 1 NitrTG:itr) timesteps
per grid point, per timestep for each section e F Ny o Tonoos b Ny Tor c N, number of solver iterations

Communications: * Tgpuser TGy  time for non-iterative part of
 |dentify patterns e.g. Each section time (T,) can be split into a .solver code and time per

o halo-exchanges communication (MPI) time and computation Iteration

o reductions along polar rows (non-MPI) time. * Tepaser Terag  time for physicsl for base and
*  Where and how often they occur radiation timesteps
* Message sizes Ty = Toomp(Ny, Ny, N3 ) * N,N,N, local data size

&Times / K + Tmmm(Px,Py,Nx,Ny,Nz) * P, P, processor decomposition J




