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

scalability of swLICOM.

Table 3. Weak Scaling Configuration and timesteps. We select six different resolutions, ranging from 10 km to 1 km, to implement a weak

scalability test. Each resolution is adopted with the same latitude and longitude block per rank and the same barotropic and baroclinic steps.

Label
Resolution Latitude Longitude

Layers
Decomposition Timestep

Sunway
(km) grids grids Latitude Block Longitude Block Barotropic Baroclinic cores

WD1 1 36000 22081 80 48 28 2 30 25326145

WD2 2 18000 11511 80 48 28 2 30 6621290

WD3 3.33 10800 6907 80 48 28 2 30 2421055

WD4 5 7200 4605 80 48 28 2 30 1094795

WD5 6.66 5400 3453 80 48 28 2 30 623805

WD6 10 3600 2302 80 48 28 2 30 284310
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Figure 9. The weak scaling for swLICOM (Simulated Years per Day, SYPD) with 6 different resolutions of 1km, 2km, 3.33km, 5km,

6.66km, and 10km and the scaling of 284,310, 623,805, 1,094,795, 2,421,055, 6,621,290 and 25,326,145 cores, respectively. The red line is

the efficiency.

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

are 1.25 times more than 2 km resolution, the parallel efficiency and SDPD of 1 km resolution are obviously better than 2 km

resolution. The main reason is that the more vertical layers conduct the more memory access, and lower the performance.
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