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Design and implementation of a novel off-chip memory access
path for graph computing
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Abstract; A novel asynchronous memory access path, which supports highly concurrent and out-of-order off-chip memory requests was

proposed. In order to satisfy the requirements of graph applications, a software-defined interface in our proposed memory access path to handle

hundreds of kinds of off-chip memory requests with arbitrary granularity via hardware-software co-design methodology was implemented. A custom

memory semantic interconnect was designed for fine-grained remote memory access among various computing nodes leveraged in future distributed

graph processing scenarios. Last but not least, we integrate our proposed novel memory access path into a RISC-V instruction set architecture-based

SoC ( system-on-chip ) architecture and implement an FPGA prototype. Based on our custom random access microbenchmarks, preliminary

evaluation results show that performance of array-based and random address-based off-chip memory access is improved by 3. 5x and 2. 7x

respectively using our proposed asynchronous memory access path, and accessing 4 bytes data from remote memory only takes 1.63 ps.
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Alg. 1 Array based random access testbench

Input : count
Input: array and the length of the array
While count >0 do
index<—Random( ) % length //[EHLF=4ICE T b
sum<—sum + array|[ index |
array [ index ] «—sum
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end

Output ; sum
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Input; base and size of the address space
While count>0 do
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end
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Fig.9 CPU cycles of different SoC configurations

running on two testbenches
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Tab.3 Relationship between the CPU cycles and the
number of consecutive writes of HCPF
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