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The Mapping Gap

High-level application logic Varied, low-level interfaces



(Tambe et al., 2020)
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Entire RNNs in HW!

Dramatic 
granularity mismatch

MMIO AXI commands!



Compiler Support Challenges

• Lack of a unified hardware specification
•No ISA!
• Interfaces via MMIO commands

•Granularity mismatch
• Source language is fine-grained
•Accelerators operations are high-level

•Custom memory and numerical formats



Instruction-Level Abstraction
(Huang et al., 2019)



Instruction-Level Abstraction
(Huang et al., 2019)

Formally specified interface!
Just like an ISA!



Instruction-Level Abstraction
(Huang et al., 2019)

Easy lowering
to MMIO commands!



Simulation & verification via

Instruction-Level Abstraction
(Huang et al., 2019)



TVM Bring Your Own Codegen

Syntactic pattern matching is key!



3LA: Codegen via ILA



Further Possibilities

• End-to-end functional verification
• Flexible matching (semantic reasoning)
•Automating compiler stack generation
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TVM (Chen et al., 2018)


