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ABSTRACT

Artificial intelligence relies on data-driven analysis, and the data processing performance strongly depends on
factors such as memory capacity, bandwidth, and latency. Fast and large-capacity memory can be achieved by
composing numerous high-performance memory units connected via high-performance interconnects, such
as Compute Express Link (CXL). CXL is designed to enable efficient communication between central processing
units, memory, accelerators, storage, and other computing resources. By adopting CXL, a composable computing
architecture can be implemented, enabling flexible server resource configuration using a pool of computing
resources. Thus, manufacturers are actively developing hardware and software solutions to support CXL. We
present a survey of the latest software for CXL memory utilization and the most recent CXL memory emulation
software. The former supports efficient use of CXL memory, and the latter offers a development environment
that allows developers to optimize their software for the hardware architecture before commercial release of CXL
memory devices. Furthermore, we review key technologies for improving the performance of both the CXL memory

pool and CXL-based composable computing architecture along with various use cases.

KEYWORDS CXL, memory pool, resource disaggregation, SDK, software emulator
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1 #include <stdio.h>

2 #include <fentl.h>

3 #include <sys/mman.h>

4

5 #define FILENAME "/dev/dax@.e"
6 #define REGION_SIZE 4294967296
7
8

int main(int argc, char *argv[]) {
9 if (argc != 2) { printf("Usage: %s <string>\n", argv[0]); return 1; }

11 char *string_to_write = argv[1];
12 size t size_to_write = strlen(string_to_write) + 1;

14 int fd = open(FILENAME, O_RDWR);
15 if (fd == -1) { perror("Error opening file"); return 1; }

17 char *addr = mmap(NULL, REGION_SIZE, PROT_READ | PROT_WRITE, MAP_SHARED, fd, 8);
18  if (addr == MAP_FAILED) { perror("Error mapping file"); return 1; }

20 memset(addr, 0, size_to_write);

21 memcpy(addr, string_to_write, size_to_write);

22 printf("Paragraph written to DAX device successfully.\n");
23 munmap(addr, 4696);

24 close(fd);

25 return o;

26}
@
1 #include <stdio.h>
2 #include <fcntl.h>
3 #include <sys/mman.h>
4
5 #define FILENAME "/dev/dax@.0"
6 #define REGION_SIZE 4294967296
7
8 int main() {
9 int fd = open(FILENAME, O_RDWR);
10 if (fd == -1) { perror("Error opening file"); return 1; }
11
12 char *addr = mmap(NULL, REGION_SIZE, PROT_READ, MAP_SHARED, fd, ©);

13 if (addr == MAP_FAILED) { perror("Error mapping file"); return 1; }
14

15  printf("Paragraph read from DAX device:\n%s\n", addr);

16

17  munmap(addr, 4096);

18 close(fd);

19 return 0;

20 }

(b)

[fedora@localhost daxtest] sudo

./daxwriter
“Hello from Hostl.”
Paragraph written to DAX device successfully.

(0

[fedora@localhost daxtest] sudo ./daxreader

Paragraph read from DAX device:
Hello from Host 1.

(d
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