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Storage Latency Is Decreasing
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DPU Count: SCM Capacity: 512 32 GB Ratio: 1:64 MB



Benefits of PIM on SCM

CPUMemory bus



PIM Design Points

Inter-PIM
Communication 

Core
Density

Instruction
Set

Address 
Translation



UPMEM Architecture and Limitations

DPU

DRAM



UPMEM Architecture and Limitations

DPU

DRAM DDR Interface

Control

SRAM

External Bus



Interleaved Multithreading
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Raw Performance: Throughput

64KB SRAM
9 ranks x 64 DPUS = 576 DPUs

576 DPUs x 64MB = 36GB DRAM 

36 GB in 0.16 s = 252 GB/s

Top speed of DDR4-2400 
channel: 19GB/s

16 threads @ 2KB per transfer

64 MB
DRAM DPU



Use Case: Compression

File Size DPUs

spamfile 84 MB 172

mozilla 50 MB 105

nci 30 MB 64

dickens 10 MB 35

sao 7 MB 21

xml 5 MB 15

world192 1 MB 4

plrabn12 0.5 MB 2

terror2 0.1 MB 1
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