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Motivation: Photonic Deep Neural Network (DNN) Accelerators
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Approach: Key Tradeoffs in & Modeling of Photonic DNN Accelerators

Spatial & temporal reuse - Reduce data movement energy Analog compute-in-memory (CiM) uses multiple domains too
Intra-domain reuse - Reduce data converter energy - Model photonics with CiM tools
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Results: Validation and Case Studies

Validated model of the Albireo photonic accelerator Explore architectures Evaluate full systems
[Shiflett, ISCA 2021] Conversion consumes high energy. DRAM consumes high energy.
Leverage intra-domain reuse to Batch & keep operands on-chip
o " reduce energy by 30%. to reduce energy by 70%.
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https://github.com/mit-emze/cimloop
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