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What & Why?

Fast Linear Solvers Parallel Computing
Lack of generic robust solver - Compute is cheap (1 flop = few ns)
- lll-conditioning (large or stiff problems) - Comms are expensive (IB latency = few us)

- Non-elliptic PDEs

- No geometry I

Solution: Sparsified Algorithms Solution: TMI, Task and Message Interface
- Algebraic 100% asynchronous, using

- Robust - Tasks-based parallelism

- Fast on a large class of problems - One-sided asynchronous message

passing



Sparse Linear Systems (1)
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Sparse Linear Systems (2)




Sparse Linear Systems (3)




Sparse Linear Systems (4)




Sparsification (1)
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Sparsification (2)




Sparsification (3)
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Sparsification (4)




Sparsification (5)
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Sparsification (6)
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Advection
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Fracture Problems

(symmetric, not SPD, many singular blocs)
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Fracture Problems
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Runtimes for Scientific Computing

for k = 1.n
Alk] = potf(A[k])

for 1 = k..n
Ali, k] = A[1,Kk]
for J = 1..n

Ali,j] += A[i, k]




Runtimes for Scientific Computing

- Using standard technologies (MPI) & programming languages (C++ & threads)
- Minimal overhead, maximal asynchrony thanks to

- Task-based parallelism

- One-sided asynchronous & non-blocking communications

Shared-memory Shared-memory

task-based runtime \ task-based runtime
‘ One-sided

asynchronous
communications




1283 7-points stencil

Sparse Direct Cholesky Factorization fime

Strong scaling On Stanford Sherlock
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Future work

Fast Linear Solvers + Runtimes

Scalable Linear Solvers
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