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Motivations - Stacked Structure

AL4SAN is a lightweight library for abstracting the APIs of
task-based runtime engines. AL4SAN unifies the expres-
sion of tasks and their data dependencies. It supports vari-
ous dynamic runtime systems relying on compiler technol-
ogy and user-defined APIs. It enables a single application
to employ different runtimes and their respective schedul-
ing components, while providing user-obliviousness to
the underlying hardware configurations. AL4SAN exposes
common front-end APIs and connects to different back-
end runtimes. AL4 SAN enables runtime interoperability by
switching runtimes at runtime. Blending runtime systems
permits to achieve a twofold speedup on a task-based gen-
eralized symmetric eigenvalue solver, relative to state-of-
the-art implementations. The ultimate goal of AL4SAN is
not to create a new runtime, but to strengthen co-design ot
existing runtimes/applications, while facilitating user pro-
ductivity and code portability.
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. Runtimes and Features Accessible thru AL4SAN
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AL4SAN Backends

StarPU,PaRSEC,QUARK,
OpenMP

Sequential Task API

AL4SAN_Task_CPU(POTRE POTRF_CPU)
#tdefine A(m, n) ALASAN_ADDR(A, double, m, n)

void potrf_task(AL4SAN_option_t * options, char uplo,
int nb, ALASAN_desc_t *A, int m, int n, int Ida, int info)
{

AL4SAN_Insert_Task(AL4SAN_TASK(POTRF),
options,

AL4ASAN_VALUE, &uplo, sizeof(int),
ALASAN VALUE, &nb, sizeof(int),
ALASAN_INOUT, A (m, n), ALASAN_DEP,
ALASAN _VALUE, &lda, sizeof(int),
ALASAN_VALUE, &info, sizeof(int),
ARG_END);}

void POTRF_CPU (AL4SAN_arglist *al4san_arg) {
char uplo;
AL4SAN_Unpack_Arg(aldsan_arg, &uplo, &nb, &A,
&lda, &info );
potrf_(&uplo, &nb, A, &lda, &info); }

Objectives - Runtime Interoperability: StarPU - QUARK -

Standardizing task-based runtime systems
Relying on a lightweight abstraction layer
Supporting ditferent hardware architectures
Improving user productivity

Leveraging runtime interoperability
Achieving limited overhead (up to 10%)

Performance Results
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. Dense Cholesky Example .

AL4SAN_Init(runtime, ncpus, ngpus);
request = REQUEST_INITIALIZER;
sequence=AL45AN_Sequence_Create();
options= AL4SAN_Options_Init(sequence, request);
AL4SAN_Matrix_Create(&A, NULL, sizeof(double),

AL4SAN_Col_Major, nb, nb, bld, rows, cols, 1d);
for k < 0 to nt do
potrf_task(options, 'L’, nb, A, k, k, Ida, info);
form < k + 1 tont do

trsm_task(options, 'R’, 'L, 'T’, 'N’, A, k, k, 1da, A,

. m,k, ldb);
forn + k +1to nt do
syrk_task(options, ‘'L’, 'N’, nb, nb, -1.0, A, n, k,

lda, 1.0, A, n, n, 1db);
form < n + 1 to nt do

gemm_task(options, ‘N’, “T’, nb, nb, nb, -1.0,
A,n, k 1da, A, m, k, Idb, 1.0, A, n, m, Idc);

AL4SAN_Options_Finalize(options);
AL4SAN_Sequence_Wait( sequence);
AL4SAN_Sequence_Destroy(sequence);
ALASAN_Finalize();
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AL4ASAN overhead is small (Skylake example) - AL4SAN’s multi-runtime wins on Generalized Symmetric Eigensolver
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Future Roadmap - Main Reference and Software Release

Extending support to more engines
Leveraging data abstraction

Integrating C++ constructs
Showcasing with more algorithms and applications
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