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Efficient coarse-grained dataflow and well-organized data movement are essential for large-scale HLS (High-
level Synthesis) designs to achieve promising performance and energy efficiency. Traditional HLS tools typi-
cally rely on designers to empirically specify the desired dataflow and data movement scheme and iteratively
tune the design choices until reaching a satisfactory result. Although recent HLS optimization tools have
achieved the automatic generation of dataflow implementation, these tools don’t support a systematic repre-
sentation of dataflow structures thus can only handle HLS designs without complicated hierarchies. Mean-
while, insufficient dataflow optimization and DSE (Design Space Exploration) often lead to sub-optimal and
unscalable design solutions. To address the challenges, this poster proposes a scalable HLS framework called
ScaleFlow that can explore the design space of large-scale dataflow and generate highly efficient HLS designs.
ScaleFlow is built on top of a state-of-the-art compilation infrastructure called MLIR (Multi-Level Intermedi-
ate Representation) and proposes a new Dataflow MLIR dialect to model the multi-level dataflow hierarchy
through a structural and abstracted representation. Meanwhile, in order to fully leverage the coarse-grained
parallelism, the Dataflow dialect enables the functional level synchronization of off-chip memory accesses by
explicitly modeling the streaming communications between dataflow nodes. On top of the new representa-
tion, ScaleFlow proposes a new DSE engine that decomposes the DSE problem into multiple levels according
to the intrinsic dataflow hierarchy, and at each level, the DSE problem is further partitioned into local intra-
node explorations and a global inter-node exploration. The hierarchical decomposition enables ScaleFlow to
conduct a comprehensive and scalable search of the solution space given the design constraints.
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