
Motivations

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. AL4SAN 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 of
existing runtimes/applications, while facilitating user pro-
ductivity and code portability.

Objectives

• Standardizing task-based runtime systems
• Relying on a lightweight abstraction layer
• Supporting different hardware architectures
• Improving user productivity
• Leveraging runtime interoperability
• Achieving limited overhead (up to 10%)

Runtimes and Features Accessible thru AL4SAN

Runtimes Shared Distributed GPU Runtime Task Interface Compiler
Memory Memory Features Model Languages Support

7 7

GCC Sequential C
OpenMP OpenMP ICC task flow C++ 3
4.0 threads CLANG fork-join Fortran

Directive model

StarPU Pthreads 3 3
prio, dm,

C 7dmda, eager Sequential
work stealing task flow

QUARK Pthreads 7 7

priority

C 7
locality Sequential
accumulator task flow
gatherv

PaRSEC-
Pthreads 3 3

LFQ/PBQ Sequential
C 7DTD work stealing task flow
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Runtime Interoperability: StarPU - QUARK

Performance Results
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AL4SAN-StarPU 16 nodes
StarPU 16 nodes
AL4SAN-StarPU 32 nodes
StarPU 32 nodes
AL4SAN-StarPU 64 nodes
StarPU 64 nodes
AL4SAN-StarPU 128 nodes
StarPU 128 nodes

AL4SAN-StarPU 256 nodes
StarPU 256 nodes
AL4SAN-StarPU 512 nodes
StarPU 512 nodes

Dense Cholesky on Dual-Socket Dense Cholesky on Dual-Socket Tile Low-Rank Cholesky on Dual-Socket Tile-Low Rank Cholesky on Cray XC40

14-core Intel Broadwell with 8x Nvidia K80s 28-core Intel Skylake 28-core Intel Skylake with Dual-Socket 16-core Intel Haswell System

AL4SAN overhead is small (Skylake example)
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Left: PaRSEC, right: AL4SAN-PaRSEC Left: QUARK, right: AL4SAN-QUARK
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Left: StarPU, right: AL4SAN-StarPU Left: OpenMP, right: AL4SAN-OpenMP

AL4SAN’s multi-runtime wins on Generalized Symmetric Eigensolver
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Future Roadmap

• Extending support to more engines
• Leveraging data abstraction
• Integrating C++ constructs
• Showcasing with more algorithms and applications
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