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Operational system of numerical
weather prediction COSMO-Ru (which
currently used in the Hydrometcenter of
Russia) as the components utilizes
different configurations of the basic
COSMO model for different integration
domains with horizontal grid spacing
1.1, 2.2, 7 and 13.2 km.

COSMO-Rul3 ENA: 1000x500x40, 13.2 km
COSMO-Ru7 ETR: 700x620x40, 7 km

COSMO-Ru2 CFO: 420x470x50, 2.2 km
COSMO-Ru2 SFO: 420x470x50, 2.2 km
COSMO-Ru2 VFO: 470x450x50, 2.2 km

COSMO-Ru2 Sochi: 190x190x50, 1.1 km
Occurrence of Cray-XC40 supercomputer

required conducting numerical experiments:

 to investigate applicability of different
compilers,

 choosing the optimal decomposition - N
At the first stage after transfer COSMO-Ru system with COSMO-RUENA

configuration to Cray-XC40, the grid spacing was decreased two times and

d changing the integration domains, \_become 6.6 km and 78-hours forecasts has run 4 times every day. y
which could allow to develop the product

visualization on the basis of NCL language
instead of GrADS,

] to start transition from the COSMO model
to ICON-LAM.

for paralleling of computational process,

INVESTIGATION OF DIFFERENT COMPILERS

Speed-up: int2lm COSMO-Rul3ENA Days
for compilers craype, intell7, gnu720 for 1 hour of run

Speedup relative to one processor Number of calculated days per 1 hour of computer time

craype cmi3ena —s—intel17pe cm13ena
CERAY

Cray XC40-LC

QPCTU NP O M E T

@ 1.3 Pflops

L1 9%6 nodes with 2 processors Intel Xeon E5-2697v4
1 35136 cores (every processors has 18 cores)

L] 125 Tb operative memory (every node has 128 Gb)

gnuv20pe cm13ena —ideal speedup
craype cmi3ena —s=—intel17pe cmi3ena gnu720pe cmi3ena
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TIME OF RUN AS FUNCTION FROM CORES

FORECAST, 48 h (2 days)
ICON- 180 1900 s = 31.67 min 1

LAM- 360 = 180 x 2 850 s = 14.17 min 224 =2
RUETRY7 720=180 % 4 480 s = 8 min 3.96 =4

1440 =180 x 8 300 s =5 min 6.33 =6
FORECAST, 120 h (5 days)

1440 = 180 % 8 684 s=11.4 min 6.94=7

0% 60°E ’ i
COSI\/IO Ru domalns for Cray Global FORECAST, 06 h (0.25 day)

et - model 180 5/0s=9,5 min 1

- & ,;( M | ICON. 360 = 180 X 2 242 s = 4.3 min 2.36 =2
COSWO- RuéﬁA \‘s © N grid 720 =180 % 4 138 s = 2.3 min 4.13=4

spacing 1440 = 180 % 8 91 s=1.5min 6.26 = 6

26 km FORECAST, 48 h (2 days)

1440 = 180 % 8 684 s =11.4 min

Global FORECAST, 03 h (0.125 day)
ICON, 1242 s = 20.7 min 1
grid 1440 1242 s /6.7 = 186.2 s = 3.1 min if 6.7

spacing FORECAST, 72 h (3 days)

e 13 km 2880 1242 s x 24 [ 12 = 2484 s = 41 min If 12
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