Status of the ETMC ensemble generation effort
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The Ny =2+ 1+ 1 path integral for twisted mass Wilson clover fermions [4, 5, 8] 1s

[ = /DUDXDX @_Sgauge—XDEX—XDhX7

where Dy 1s the Dirac operator for a doublet of light mass-degenerate quarks and D, 1s the Dirac

operator for a non-degenerate doublet corresponding to the strange and charm contributon:
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where Dgy 1s the Wilson clover operator while my), up, @ and € are the various untwisted and twisted
mass parameters. We employ Hasenbusch mass-preconditioning [6] to split the light quark determi-
nant and rational HMC [3] with split partial fractions in the non-degenerate one. Even-odd precondi-
tioning 1s used throughout.

Overview of current ensembles
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Algorithmic choices for the MD Hamiltonian

The molecular dynamics Hamiltonian is decomposed into monomials integrated on different time
scales according to their contribution to the force using a second-order minimal norm 1ntegrator, in-
cluding a force-gradient term for large volumes, 2MN(FG). The inversions are performed using the
most appropriate solver for each monomial.
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Ny = 2 determinant — double-halt mixed precision CG

half mixed precision CG, depending on p
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tmLQCD + QUDA

Efficient usage of GPUs is achieved in tmLQCD via the QUDA library [2, 1]. As a first step 1n inter-
facing tmLQCD to QUDA [7] we offloaded the most expensive part of the HMC, 1.e. the inversion of
the various Dirac operators and the gauge force computation. In the last year, we further offloaded all
computations of the fermionic force. In this way, tmLQCD can reach GPU utilizations over 70% and
even up to 90% depending on the number of available CPU cores per GPU.

real-time speedup through increased GPU offloading
(left to right) CPU only, GPU solves only, GPU V¢ = 2 force, full GPU Ny =241 + 1 force

Ny = 2 determinant ratios — multigrid-preconditoned GCR or double-

I 4+ 1 non-degenerate determinant — RHMC, single precision multi-
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e 7 approximate pion mass values: 135 MeV < M, < 340 MeV
e 6 lattice spacings: 0.049 fm < a < 0.091 fm, 5 at or close to the physical pion mass

e multiple volumes at many pion mass points: 2.0 fm < L < 7.7 fm
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