
CS 758: Advanced Topics in 
Computer Architecture

Lecture #16: ML: Memory

Professor Matthew D. Sinclair

Some of these slides were developed by Tushar Krishna at Georgia Tech

Slides enhanced by Matt Sinclair



Hardware structures to exploit reuse
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DRAM Buf RF *

Temporal Spatial Spatio-Temporal

Goal of a good dataflow:
Algorithmic Data Reuse → Hardware Reuse

Memory Hierarchy / 
Staging Buffers

Multicast Support Direct Neighbor-to-
Neighbor Connections

E.g., custom memory hierarchies 
in accelerators.
- Open research topic

E.g., Hierarchical Bus in Eyeriss
(ISCA 2016), Tree in MAERI 
(ASPLOS 2018)

E.g., TPU, local network in Eyeriss



Why is it important?
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Percentage of area devoted to on-chip buffers:

Slide Courtesy: Michael Pellauer, NVIDIA



What dataflows did they consider? [Siu 2018]
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Data Movement Order 



Heuristics for memory BW reduction
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Data Mapping (“Stationary”) Behavior at Shared (L2) Buffer

What about at L1?



Results
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Results
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Per layer results
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BW Requirements
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Reuse per layer – AlexNet (2012)
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Reuse per layer: ResNet-50 (2015)
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Reuse per layer: MobileNet (2018)
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Reuse per layer
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AlexNet
(2012)

ResNet-50 
(2015)

MobileNet
(2018)


