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Summary of the RACER Architecture Extending RACER to Support Any Logic Family

» Resistive processing-using-memory (PUM) architectures  RACER’s Decode & Drive units act as interface between technology-
»Use electrical interactions between interconnected memory cells to agnostic control/peripheral circuitry and technology-specific crossbars

perform primitive computational functions » We formalize the assertion voltagesto V.., V., Vioat, Where a columnin a

»Can eliminate data movement b/w main memory, CPU crossbar is either

« Existing resistive PUM architectures’ performance scales proportionally with » Asserted with V. 1t it is either Col. A or Col. B
the crossbar size, but a crossbar cannot be larger than 200x200 cells > Asserted with V_; if it Is either Col. C

 RACER Is a PUM architecture and ISA designed for small crossbars, and » Asserted with Vg, If they are not involved in the current micro-op
utilizes a novel bit-pipelining execution model * Vi, Vot Vioat Can change to support different logic families

» 142x speedup, 233x energy savings vs. 16-core Xeon CPU
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» 15x speedup, 23x energy savings vs. 2304-shader NVIDIA GPU
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* Multiple small 64x64 crossbars (i.e., tiles) work
In parallel to increase bit-serial throughput

» Each tile contains one bit of a w-bit word

* Buffers (1x64 crossbars) are added between
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* Resistive memory cells store information as different levels of resistance
» Asserting correct voltages on the crossbar’s column can realize whole-
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 OSCAR increases RACER’s speedup and energy savings by 30% and 37%
compared to RACER + MAGIC

 RACER + OSCAR achieves 142x speedup and 233X energy savings

compared to a modern 16-core Xeon CPU

OSCAR’s constraints are easier to realize on real resistive devices
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