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NICAM 8/0 m - 96 levels

Real Case Simulation: 25 - 26, Aug., 2012

SPIRE field-3: Study of extended-range predictability using GCSRAM
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* Non-hydrostatic Icosahedral
Atmospheric Model (NICAM)
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Tomita and Satoh (2005, Fluid Dyn. Res.), Satoh et al. (2008, ]. Comp. Phys.)
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Tomita et al. (2005, Geophys. Res. Lett.), Miura et al. (2007, Science)
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NICAM Framework

(0) grid division level 0 (1) grid division level 1
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* Detailed check of performance
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= Reduce Iintermediate arrays, avoid unnecessary zero-filling,
and turn the conditional branches out of loops

* Our lesson: the compiler is not so intelligent as we have expected.

* Complier-friendly code and readable code are compatible: simple is best




Efficiency of NICAM on K Computer

* Performance efficiency

* Just after porting from Earth Simulator : ~4%

* (Cache optimization to stencil operators : ~5%

* (leaning the time-wasting codes : ~/%

* Modify conditional branches, refactoring : ~10%

Ratio in the elapsed time

e
Efficiency/PEAK

@ Num. filter
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© Tracer advection
other
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@ Radiation 13%

@ PBL
other

@® Dynamics
Physics
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Weak scaling test

* Same problem size per node, same steps
* Full configuration / full components
* Realistic boundary / intial data set
* Good scalability up to 81920node x 8threads with 0.9PFLOPS
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Strong scaling test

* [4km horizontal, 38layers, total problem size Is fixed
* [The efficiency decreases rapidly
'the relative ratio of the communication time increases

1,000 233day/real-day
! 2560n0de(20480core)

(simulation time)/(real time)
[day/day]

100 :
13day/real-day
80node(640core)
10
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Global Sub-km experiment
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http://scale.aics.riken.jp/nicamdc/

NICAM-DC with OpenACC

With the support of the specialist of NVIDIA Japan (Mr. Naruse)

Advantage of OpenACC
: Small modification, directive-based UpenAcc

» Reduce the time to develop

» Keep from splitting the source code
* In the 58,000 line of NICAM-DC source code, only 2000 lines are

modified or added

* Performance evaluation on TSUBAME 2.5 supercomputer

» Largest GPU cluster in Japan
Bt RodesT SGPUs per node




Acceleration by GPU

e Performance test on TSUBAME2.5

TSUBAME2.5 GPU (MPI = Node x 2)

TSUBAME2.5 GPU [ TSUBAME2.5 CPU ©® TSUBAME2.5 CPU (MPI = Node x 8)
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