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Figure 8. The performance improvement and IO optimizations. (a) The performance (Simulated Days per Day, SDPD) for the original

version of LICOM (LICOM-Org, blue bar) as a reference and three main optimizing versions, including porting to CPE (LICOM-CPE,

yellow bar), removing land points (LICOM-Domain, red bar), and the mix-precision (swLICOM, purple bar) on three scales run with 1170,

3312, and 6400 ranks. (b) The performance of the IO time in a single simulation day for LICOM-Domain (blue bar) as a reference and

the IO-optimized version LICOM-IO (yellow bar) for the reading files (IORead), writing daily mean files and restart files (writeDaily), and

writing instantaneous files (writeFort) on single scales with 1170 ranks. The red line is the speedup. The LICOM-Domain version here uses

serial NetCDF reading and PNetCDF parallel writing.

original LICOM version for writing, our new split writing scheme still shows its advantages with 2.56 and 6.9 times speedup

than PNetCDF.320

4.3 Performance and Results

The weak scalability test is evaluated by our final version swLICOM. We choose six different resolutions with the exact latitude

and longitude block per rank and the same barotropic and baroclinic steps, as shown in Table 3. The horizontal resolutions

range from 10km to 1 km, with cores increasing from 284,310 to 25,326,145. As shown in Figure 9, we achieve 92% parallel

efficiency under the maximum 25,326,145 cores. The linear tendency chart along different resolutions demonstrates good weak325

scalability of swLICOM.

We conduct a strong scalability test with 1-km and 2-km resolution, respectively, which is configured as D1/D2, shown in

Table 1. The 2-km test starts from 1,277,770 cores to 24,315,850 cores, and the 1-km test starts from 1,201,070 to 26,995,020.

The strong scaling test result is shown in Figure 10. We achieve peak performance of 410 SDPD with 45% parallel efficiency at

2 km resolution and 453 SDPD with 59% parallel efficiency at 1 km resolution. Although the total grid points of 1 km resolution330
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the IO-optimized version LICOM-IO (yellow bar) for the reading files (IORead), writing daily mean files and restart files (writeDaily), and

writing instantaneous files (writeFort) on single scales with 1170 ranks. The red line is the speedup. The LICOM-Domain version here uses

serial NetCDF reading and PNetCDF parallel writing.

The speedup of IORead is up to 28.7. The reason is that in the original version, data is read by a single core and then scattered to315

the whole ranks, according to tripole boundary conditions. If this original reading method is used in the 1-km/2-km experiment

with super high parallel scales, the time spent will exponentially increase. By using our split reading strategy, the time spent

will be kept the same at 10km resolution. Although PNetCDF (Parallel I/O Library for NetCDF File Access) is used in the

original LICOM version for writing, our new split writing scheme still shows its advantages with 2.56 and 6.9 times speedup

than PNetCDF.320

4.3 Performance and Results

The weak scalability test is evaluated by our final version swLICOM. We choose six different resolutions with the exact latitude

and longitude block per rank and the same barotropic and baroclinic steps, as shown in Table 3. The horizontal resolutions

range from 10km to 1 km, with cores increasing from 284,310 to 25,326,145. As shown in Figure 9, we achieve 92% parallel
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