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Motivation--Recommendation System



Bottleneck of Recommendation Model
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Bottleneck of Recommendation Model
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Background—Processing in Memory(PIM)
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Background—Processing in Memory(PIM)
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Background—Processing in Memory(PIM)
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Mapping
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Steps:

1. Aggregate 3 rows in the same level 
into 2 rows on the next level.

2. Pass unaggregated rows into future 
process

Our Design--PIMSUM
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Reliability--PIMSUM
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Reliability--PIMSUM
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Summary--PIMSUM
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1. Eliminates all logical operations 
that do not reduce the number of 
rows.
2. Performs accumulation without 
requiring carry shifts.
3. Guarantees computational 
correctness through ECC-based 
reliability support.



Performance--PIMSUM
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Reliability--PIMSUM
Bit Flip Rate:1e-6 Bit Flip Rate:1e-8

178x Better
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Thank you for listening
Q&A



Summary--Horizontal Layout

•Digit width: w(=2)
•Embedding vector element count: n(=8)
•Aggregation scale: k(=4)

•Cost: w(carry shift) * k (row summation) + 1 
(mem_read)

1 1 1 0 1 0 1 0A 1 1 1 0 1 0 1 0
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Intuitive Approach--Vertical Layout
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Summary--Vertical Layout

•Digit width: w(=2)
•Embedding vector element count: n(=8)
•Aggregation scale: k(=4)

•Cost: k(rows) * n(row serial) + w (mem_read)
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Evaluation--Methodology
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