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ABSTRACT

With the advent of the big data era, the memory capacity required for computing systems is rapidly increasing,
especially in High Performance Computing systems. However, the number of DRAMs that can be used in a
computing node is limited by the structural limitations of the hardware (for example, CPU specifications).
Memory expansion technology has attracted attention as a means of overcoming this limitation. This
technology expands the memory capacity by leveraging the external memory connected to the host system
through hardware interface such as PCle and CCIX. In this paper, we present an overview and describe the
development trends of the memory expansion technology. We also provide detailed descriptions and use

cases of the CCIX that provides higher bandwidth and lower latency than cases of the PCle.
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CCIX Cache Coherent Interconnect for
Accelerators

CPU Central Processing Unit

CXL Compute eXpress Link

DDR Double Data Rate

FPGA Field Programmable Gate Array

GPU Graphic Processor Unit

HA Home Agent

HBM High Bandwidth Memory

HPC High Performance Computing

HPL High Performance Linpack

IDC International Data Corporation

KVS Key—Value Storage

NUMA Non—Uniform Memory Access

PCle Peripheral Component Interconnect
express

PMEM Persistent Memory

PMDK Persistent Memory Development Kit

RA Request Agent

SCM Storage Class Memory

SSD Solid—State Drive
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