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QLua Is a domain-specific language for lattice QCD based on the
Lua scripting language, being developed principally by Andrew
Pochinsky at MIT.

density involves the calculation of susceptibilities, which if calculated to sufficient order, provide
an estimate for the location of the critical end point [Gaval and Gupta (05)].

Of hypre’s four system interfaces, the semi-structured grid is the most efficient
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The baryon susceptibility will diverge at the location of the critical point (if it exists), and it’s
location can be determined by Taylor series expansion through the radius of convergence,

QLua combines the ease and user-friendliness of a high-level
scripting language with the extensive set of parallel capabilities

contained in the USQCD software stack. Translating the lattice QCD language of pseudofermions, spins, colors, gauge links

and so on Into the hypre language of parts and stencils was not simple but was
not a tremendous challenge.

By interfacing hypre and QLua with the new, aptly named hypre-
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transition at high baryon density.

At the same time, we are working closely with the HEP and CalLat ¢ providing access to native linear algebra operations in hypre
teams to make substantial extensions to hypre that will benefit its
non-lattice user community, such as higher dimensions, complex
numbers, and development of new adaptive multigrid methods
starting with Bootstrap AMG. Refer to posters by Rich Brower

(USQCD HEP) and Evan Berkowitz (CalLat).

Estimates of the radius of convergence will need to be computed in the continuum limit and will require higher order susceptibilities, eighth order or
higher. These calculations are computationally intensive and will not be feasible without significant advances in hardware as well as more powerful
numerical methods. A speedup of at least an order of magnitude is needed for such a calculation to be possible on a 1-year timescale. Algebraic
multigrid (AMG) has the potential to provide this speedup and benefit many other Lattice QCD calculations as well.

All that remains is to provide access to the adaptive methods which are currently
being developed. As these become available, we will extend the interface and
begin to use hypre to develop the methods needed to accomplish our physics
goals.
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