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PaRSEC SYSTEM AND INTERFACES

The Distributed Tasking for Exascale (DTE) project extends the capabilities of ICL’s Parallel Runtime and Execution Controller (PaRSEC) project—a
generic framework for architecture-aware scheduling and management of microtasks on distributed, many-core, heterogeneous architectures. The
PaRSEC environment also provides a runtime component for dynamically executing tasks on heterogeneous distributed systems along with a
productivity toolbox and development framework that supports multiple domain-specific languages and extensions and tools for debugging, trace
collection, and analysis.

With PaRSEC, applications are expressed as a direct acyclic graph (DAG) of tasks with edges DISTRIBUTED ACCELERATED
designating data cllependenaes. This DAG da.taﬂow parac.hgn.l a!ttacks both sides of the exa§§ale 3 Describe your distributed data collection, and let the dataflow harness the
challenge: managing extreme-scale parallelism and maintaining the performance portability of the parallelism

code. [ Asynchronous Scheduling with automatic load Balancing between many-cores

and accelerators, delegation of Scheduling on Hyper-Threads

. . . . 3 Modular Communication System (MPI/UCX) providing Asynchronous
P AR 5 E A generic runtime for Dynamic Task Scheduling on Communication Progress and Collective Patterns
aCCEIEratEd, distributed Exascale Systems 3 Reliable Computation: DAG checkpointing and backward DAG recomputation

available in the toolbox
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|_L GPU |_L PHI at runtime, even from different DSL.
A Tools for Trace and Performance Analysis, Debugging
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(A The PaRSEC runtime is a standalone library, just link-it in, run as a normal MPI program /
O Small list of dependencies (MPI, optional CUDA, HWLOC) int task _hello_with arg( parsec_execution stream t * TRSM (k, m)
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parsec dtd unpack args( , UNPACK VALUE , &1i); A(m, k)
[ Using the PaRSEC API to schedule PaRSEC DAGs printf ("Hello World my index is: %d\n", *i); ’
return PARSEC HOOK RETURN DONE ;
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1  Use one of the PaRSEC Domain Specific Languages developed in collaboration with domain scientists to express your discover task() user function; each task, when scheduled, prints its index, two indices, k, and m; the task description specifies the task affinity with
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data, how data (A and C) flow to and from memory or from other tasks to

algorithm found in the packed task arguments. and from the TRSM task, and what code executes the task
O Use a generic and simple interface (task insertion from serial code) with the Dynamic Task Discovery (DTD) DSL
O Express the maximal parallelism with the Parameterized Task Graph (PTG) DSL
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Extended support for irreqular algorithms, both in tracking sparse and open naming of tasks and defining and providing
coherence for irregular data collections Summit: Pg%ii% Runtinsve uses N\gL/NKd to in_c;e{ase tlhrou?hput \I/(vhen Tesla VV100: PaRSEC Runtime prefetches relevant data blocks onto a
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Dynamlc termination detection for |rregular and data dependent DAGs performance thanks to runtime orchestrated data centric load-balancing henceforth decreasing host-device traffic for large problems that exceed
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the memory of a V100 accelerator.
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