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Heterogeneous Systems on Chip (HeSoCs)
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Research on Heterogeneous SoCs

There are many open questions in various areas of computer 

engineering:

▪ programming models, task distribution and scheduling,

▪ memory organization, communication, synchronization,

▪ accelerator architectures and granularity, …

But there was no research platform for heterogeneous SoCs!
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HERO: Heterogeneous Research Platform
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HERO: Hardware Architecture
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bigPULP on FPGA: Configurable, Modifiable and Expandable

Configurable:

Modifiable and expandable:

• All components are open-source and written in industry-standard SystemVerilog.

• Interfaces are either standard (mostly AXI) or simple (e.g., stream-payload).

• New components can be easily added to the memory map.
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bigPULP: Distinguishing Features

• Atomic transactions: RI5CY with ‘A’ decoder, additional signals through cluster 

and SoC bus, transactions executed atomically at L2 SPM

• Scalable SVM: Two-level software-managed TLB (“RAB”); TLB misses signaled 

back to RI5CY and DMA; handled in SW with lightweight HW support
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HERO: Software Architecture
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HERO: Heterogeneous Cross-Compilation Toolchain

• OpenMP offloading with the GCC toolchain requires a host compiler

plus one target compiler for each PMCA ISA in the system.

• A target compiler requires both compiler and runtime extensions.

• HERO includes the first non-commercial heterogeneous cross-

compilation toolchain.
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HERO: FPGA Platforms
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HERO: Roadmap
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git clone --recursive \

https://github.com/pulp-platform/hero-sdk

cd hero-sdk; git checkout v1.1.0

Check README.md for prerequisites and install them.

./hero-z-7045-builder -A

HERO: Getting Started
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