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Outline

ComPadRe - Compatible particle discretization
Contributors - Pavel Bochev (PI), Pete Bosler, Paul Kuberry, Mauro
Perego, Kara Peterson

Second generation code built on existing work developing
SPH+AMG solvers
A brief sketch of ongoing meshless work in our group
Code structure



A one slide introduction to corrected SPH

Many similarities to reproducing kernel particle methods
Apply convolution to obtain nonlocal approximant to
derivative

ˆu(x) =
∫

u(y)δϵ(||x − y||)dy

ˆ∇u(x) =
∫

u(y)∇δϵ(||x − y||)dy

Discretize using point quadrature

˜∇u(xi) =
∑

j
u(xj)∇δϵ(||xi − xj||)Vj

Introduce correction matrix to kernel to enforce
polynomial reproduction

˜∇cu(xi) =
∑

j
u(xj)Bi∇δϵ(||xi − xj||)Vj



Old work developing a massive-scale implicit SPH solver

1. LAMMPS offers embarrasingly parallel strong
scaling for particle methods - meshless
discretization goes here

2. Trilinos provides gives suite of algebraic multigrid
libraries to achieve O(N) matrix solves

Refs: Trask JCP 2016, W Pan JCP 2017



An incomplete list of meshless projects in the lab

Problems in fracture
mechanics (particle
distretization of
peridynamics)
RBF + vortex particle
methods for problems in
climate science
Development of new
meshfree discretizations for
material science problems



The Compadre library



Code layout - local and global modules



Dynamic domain partitioning using Zoltan 2 in Trilinos



Adaptive particle insertion and removal using remap



Efficient solution of linear systems using MueLu



The Compadre library



Moving forward

Year one of three year project - current code architecture in
place
Not yet released for general consumption but great time to
get in on the ground floor
Stay posted!


