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Motivation
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Source: US DoE

Computational Scientist
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Domain Scientist Performance Engineer
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Optimization Techniques

ÁMulti -core CPU
ÁTiling for complex cache hierarchies

ÁRegister optimizations

ÁVectorization

ÁMany-core GPU
ÁCoalesced memory access

ÁWarp divergence minimization, register tiling

ÁTask fusion

Á FPGA
ÁMaximize resource utilization (logic units, DSPs)

ÁStreaming optimizations, pipelining

ÁExplicit buffering (FIFO) and wiring
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Dataflow Programming in DaCe
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ParallelDataflow Programming
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ParallelDataflow Programming
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StatefulParallel Dataflow Programming
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State s1State s0

StatefulParallel Dataflow Programming
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Conflict Resolution

Meet the Nodes
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State State machine element

Tasklet Fine-grained computational block

Array N-dimensional data container

Stream Streaming data container

Consume Exit Dynamic mapping of computations on streams

Defines behavior during conflicting writes

Map Exit Parametric graph abstraction for parallelism
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State State machine element

Tasklet Fine-grained computational block

Array N-dimensional data container

Stream Streaming data container

Consume Exit Dynamic mapping of computations on streams

Defines behavior during conflicting writes

Map Exit Parametric graph abstraction for parallelism
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