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NICAM project

+ Non-hydrostatic Icosahedral
Atmospheric Model (NICAM)

+ 2000 D HAERY — K

Tomita and Satoh (2005, Fluid Dyn. Res.), Satoh et al.(2008, J.
Comp. Phys.)
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Tomita et al.(2005, Geophys. Res. Lett.), Miura et al.(2007,
Science)
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(0) grid division level 0

(2) grid division level 2
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(1) grid division level 1

(3) grid division level 3
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Physical Process of NICAM

Py P 77 4V bk A AC R LY

HEE Prognostic A-S, Chikira, kuo, tiedcke,

E) B NSW6 LSC, Kessler, G98, lin, WSM6, NDW6
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® Stvle of NICA)
Coding Style of NICAM
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¢ Fortran90, [IRT A— T« > 7 FE [ EEHL

¢ TYa—)lIcKBEHE

¢ |[/O[ZCT (Packed NICAM Data format)
¢ WAL T
o /—RELF] : MPI (IZIZBEEEDH)
¢ /— RIS : CYRFAIC & - TIEEENFIL
¢ F—4BcHl
¢ (ij,k,Vv,..)=(K¥F 518, region, £ #K,...)
AR ZR L £ NIRRT DRE

L el



Miura et al.
(2007)
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Scientific target using the K

Yl
D

Case study
(Miura et al. 2007)

Several weeks and month
in Athena Project
(Sato et al. 2012)

Ongoing project: Winter
MJO simulations of

MJ O Stl].dy several decades
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The K computer

Won the TOP500 list twice (2011)
Rmax=10.51PFLOPs (93% efficiency)
The application won the Gordon Bell
prize (2011)

Shared use started on September
28t 2012

¢ Specifications
CPU: Fuyjitsu SPARC64VIIIfx (128GFlops, 8core)
82944 nodes, 6D mesh/torus network

1PB memory, 64GB/s bandwidth (B/F=0.5)
10PB distributed local file system, 30PB storage
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Porting NICAM from ES to K
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Where is the problem?

e HIMY AR Y MIEWSE !
e I—RHFEBENAKEITET
BE TSR &L |

e ES5Z2W5EL

185 DHEIFHS

N/

sy rv—itac WS
L5 #HDIUICHE -

STERIEMRE
Fa1—ZVTRAI YT

N
3. Q
- Ay b gwg



a—FZEBLLTWwWkDiZ . - -

* R - [UERAFREZD Y €2
EHRXEE < DNALFE |
CBEURWDIXAEYENL T ED S

Cc = A — kB If it used only once.
RLIC->Te59<EOES. HALOES |
work(:,:,:,.,:) = 0.0D0O ...oh NO!
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Periormance on the |

¢ Performance efficiency

Just after porting from ES : ~4%
Cache optimization to stencil operators : ~5%
Cleaning the time-wasting codes : ~7%

Modify conditional branches, refactoring: ~10%

Dynamical core: 7%, Physics: 12%
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Scalability

¢ Weak scaling : same problem size per node
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¢ Strong scaling : same problem size in total
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NICAM®D
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NICAM D 571 &5
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Global Cloud-system

) ; Global Cloud Regional
Resolving Climate Resolving Model Model
Model 2 Oae
Ocean model I
coupler

Data Assimilation

Sea 1ce model (4D-var, LETKF)

Land model
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Plane NICAM (K57, 57

50 D BaFE IR

BERd7Uy RIANLYFVITHRE)
Diamond NICAM(JR)
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¢ G8 call : ICOMEXZO> 7 ~

¢ F20EAFETIVOEBRIERE TV YR T —)LICEIT T2
HPC> X 7 L DRFEEET(2011-2014)

¢ HEAF-LEFETIHAEFKE 4 DOEKETILONET AN ZE
BDIRATL (Rea?s) TR

NICAM(Japan) ICON(Germany) MPAS(USA) DYNAMICO(France)
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Preliminary Result: Held and Suarez (1994)

AX=240km AX=160km
Held and Suarez (1994) b NICAM GLOS: Zonal Wind ha CON R284: Zonal Wind

Integration Period: 1300 days (flrst 300 days are for spin- up)
Platform: Intel Xeon (Westmere) Cluster
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