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Outline

• NWP facts and figures
• HPC system (HAL supercomputer)
• Assessment of HAL scalability
• Future plans
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Relatore
Note di presentazione
Il primo disegno è l’ANALISI del tempo (stato iniziale) prodotta dal COMET sull’area di interesse
Modello atmosferico sopra e modello delle onde (WAVE model)
Ensamble analisi = previsione probabilistica



Domain size 1083 x 559

Grid spacing 0.045° (5 km)

Number of layers / top 45 / ~22 km

Time step 60 s

Forecast range 72 hrs

Initial time of model run 00/06/12/18 UTC

Lateral bound. condit. IFS

L.B.C. update freq. 3 hrs

Initial state Interpol. LETKF

Initialization None

External analysis T,u,v, qv,ps, snow mask

Special features Filtered topography

Status Operational

COSMO-ME
(5 km)



Our HPC system (now) 

• 56x DL380 G9 Computing Nodes
• 2x DL380 G9 Management Nodes

(2x12 Haswell cores - 64 GB)
• 1x MSA2040 DAS
• 6x Infiniband 36p FDR switches
• 112x Kepler K80 GPUs
• 3.6 TB RAM
• 204 TFLOPS peak (related to xHPL

Benchmark)
• 27th place on 111 

supercomputers in HPGC 
benchmark world ranking (1st 
place in Italy) 

Hybrid CPU/GPU
(CPU Intel, GPU NVIDIA)



Our HPC system (likely in few months…) 

• 66x DL380 G9 Computing Nodes
• 2x DL380 G9 Management Nodes
• 1x MSA2040 DAS
• 6x Infiniband 36p FDR switches
• 132x Kepler K80 GPUs
• 8.4 TB RAM
• 240 TFLOPS peak

Hybrid CPU/GPU
(CPU Intel, GPU NVIDIA)



• COSMO-ME (vers. 5.04d3) has been running operationally on 
only-CPU mode.

• COSMO-IT (vers. 5.04d3) has been running experimentally on 
only-CPU mode with an higher horizontal resolution (2.2 km). 

• COSMO-ME EPS (GPU version-40 members) has been running 
experimentally on GPU-CPU mode.

Our HPC system: how we use it…



• COSMO-ME operational run is completed in only-CPU mode in 
about 1 hour (it employes 24 nodes in only-CPU-mode)

• COSMO-IT experimental run is completed in only-CPU mode in 
about 1 hour and 15 minutes (it employes 24 nodes in only-
CPU-mode)

• COSMO-ME EPS (GPU version-40 members) experimental run is 
completed in GPU-CPU mode in about 1 hour and 20 minutes (1 
node per each member is employed)

Our HPC system: how we use it…



Assessment of HAL scalability



Assessment of HAL scalability (COSMO-ME)

Speedup = only CPU total 
running time / GPU-CPU total 
running time



Assessment of HAL scalability (COSMO-ME)



COSMO-IT (experimental)  
(2.2 km) Domain size 576 x 701 

Grid spacing 0.02 (2.2 km)

Number of layers / top 65 / ~22 km

Time step 20 s

Forecast range 48/30 hrs

Initial time of model run 00/06/12/18 UTC

Lateral bound. condit. COSMO-ME

L.B.C. update frequency 1 hr

Initial state Nudging

Initialization None

External analysis None

Special features Filtered topography

Status Experimental



Assessment of HAL scalability (COSMO-IT)
• At least 2 nodes are needed to complete a 3 hour 

run of COSMO-IT in GPU-CPU mode

• At least 6 nodes are needed to complete a 3 hour 

run of COSMO-IT in only CPU mode

• Speedup CPU/GPU-CPU= 1.50 for 144 processes 

and 1.28 for 168 processes

• Speedup CPU/GPU-CPU = 0.30 for 6 nodes and 

0.29 for 7 nodes. For the same number of 

computing nodes, only-CPU run is quicker than 

GPU-CPU run (number of processes is higher for 

only-CPU run with the same number of nodes)



Future plans

• Data assimilation processes operational on HAL (both for COSMO_ME and 
COSMO_IT)

• COSMO-ME EPS (40 members) and COSMO-IT EPS (number of members to be 
established) operational on HAL in GPU-CPU mode
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