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Destination Earth: Digital Twins
• Phase 1 ran from 2022-2024
• 3 different models
• One simulation takes months
• 300+ supercomputer nodes
• Multiple EuroHPC supercomputers
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https://docs.google.com/file/d/1rVjAGVw7wVfdWDu3EOHIXk8ajs7Z8aEG/preview
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https://docs.google.com/file/d/13KQfy8eBkXm3JqRdnd_pPy1Csn8kiWAJ/preview
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Thank you Ana Varbanescu!
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Performance Engineering
Performed optimizations:

- CPU
- OpenMP regions (1.2x - 2.8x depending on the region)
- MultIO improvement (1.03x)
- Mixed Precision (1.2x)

- GPU
- Porting pilot-regions of Sea-Ice module to GPUs (5.9x)
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Performance profiling
Tools to use:

- GPU → Depends on platform!
- CPU → Extrae & Paraver
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GPU Profiling

Index,KernelName,gpu-id,queue-id,queue-index,pid,tid,grd,wgr,lds,scr,vgpr,sgpr,fbar,sig,obj,GPUBusy,Wavefronts,VA

LUInsts,VFetchInsts,VWriteInsts,VALUUtilization,VALUBusy,WriteSize,L2CacheHit,MemUnitBusy,MemUnitStalled,LDSBankC

onflict

0,"eltinv$eltinv_mod_$ck_L136_2_cce$noloop$form.kd",0,0,0,26071,26071,1579087872,256,0,0,4,48,33664,0x0,0x14b0501

3c040,100.0000000000,24673248.0000000000,17.0000000000,0.0000000000,0.0000000000,100.0000000000,20.7725185968,123

32528.0000000000,49.9978626693,77.1977044758,55.9370012636,0.0000000000

1,"eprfi1b$eprfi1b_mod_$ck_L85_3_cce$noloop$form.kd",0,0,2,26071,26071,157593600,256,0,0,4,72,38592,0x0,0x14b0501

3c100,100.0000000000,2462400.0000000000,20.0000000000,0.0000000000,0.0000000000,100.0000000000,24.2834884261,1227

104.0000000000,49.9996649935,71.7003018579,49.2693704348,0.0000000000

2,"eprfi1b$eprfi1b_mod_$ck_L90_2.kd",0,0,4,26071,26071,56320,256,0,0,24,80,37696,0x0,0x14b05013c080,100.000000000

0,880.0000000000,111907.6136363636,0.0000000000,0.0000000000,96.8019501699,9.6155911525,1008455.6562500000,81.38

99031130,60.5181117611,43.6472872603,0.0000000000

3,"eprfi1b$eprfi1b_mod_$ck_L85_3_cce$noloop$form.kd",0,0,6,26071,26071,157593600,256,0,0,4,72,38592,0x0,0x14b0

...

rocprof -i rocprof_counters.txt  -o ./rocprof/rocprof.csv  $BIN
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