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= Computational science seeks to gain an
understanding of science through the use of
mathematical models on supercomputers
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Planning & Implementatien phase

(Initial Investment)

'

cost for
simulation

@ with simulation
without simulation

Operation phase
(Investments for Rectification)

cost saving with simulation

Time

time saving
with simulation
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* Euler 2H7E4Al: 90 24hr > 154 1hr O|LY
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1 Pflop/s

_{1} Yesterday's {3) Then solvable on a production
0T \ unsolvable problem  supercomputer = (4) ... and someday
l', (2) Becomes solvable on the 'x,\___.jol\fed on your laptop
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Year

Current wind tunnel costs $3,000 - $10,000/hour.

$M Cost (@ $1000/hr 1980)
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© 157|(1988~1993): tstH 7|4 G| 2 A|ZF S 4 XpSKE LA U HE, Xl QY E EAM
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Cray 25 | Oy TE SUN Blade 6048
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2 GFlops 115 GFlops . 328 TFiops

20001 2002 2003

CrayCQO IBM p595
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' 16 GFlops 36.6 TFlops
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o F+HZAFH
IBM GAIA ORACLE TACHYON
1%} | 2%} 1%} | 2xp(FEA|AH)
o}7| &l A SMP =2
T2 MM BM POWERS+ IBM POWER6 AMD Opteron Tntel Xeon
. 640 1,536 3,072 3,200
CPU =(7H) 64/ E) 64/ E) (16/-E) 8/ E)
o 22|(TB) 2.6 9.2 6.0 76.8
A E@|X|(TB) 63 336 207 1,061
O| =2 A S (TF 5.888 30.7 28.2 300
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® SW

T e
Aoy . PGI, Intel Compiler, gcc

Z2n0t2g |. Intel Vtune
C|H A . TotalView 8.8.0
MPI 2t0|E2{2| |. MVAPICH, OpenMPI

=3t 2l0|E2{2| |. FFTW2, LAPACK, Scalapack, Petsc

7|Ef 2}0| 82| |. HDF4, HDF5, NCARG, NetCDF4

. gromacs, lammps, namd
. ncview, octopus, root-6, siesta

=0} SVES Version
ABAQUS 6.13-1
MSC ONE (NASTRAN) |20141
ARG A
V971-R612
LS-DYNA V971-R711
Ansys V13, V14, V15
CFX V13, V14, V15
254
FLUENT V13, V14, V15
Gaussian 03/2009
AMBER 10.0
2t/ Y
Q-Chem 3.2.0.3
SuperCHARMM C35B1
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' KREGNet2 Members: ~300

Backbone: 14 GigaPOPs(20G~5G)

Qver 1G access links: 50 Medicine/Blo

Remate Collaboration  Construction

Daejeon (KR) — Seattle (US) : 15Gbps, Daejeon (KR)-Chicago (US) : 106G,
Daejeon (KR) — Hong Kong (CN) : 15 Gbps
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< GPU cluster

= Meade its debut in Februasry, 2008

* 108 x QuadroFXSS00 - T98 GPUs with Farm| architecturs (2011)

—

< Wall screen / Tiled display

= Wallscresn: Z channel sbenea display with 4 x SONY 4k projectons
= 15-800 wirsless hesd trecker 8 wand
= 8 channel, projection besed tled display

~ 200°TFLOPS (8PFF, Rima), TOU* TFLOPS (OPFP, Rpsar)

® Global experiment Science Data hub Center

GSDC Facility
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El

2l (Scientific

3
ST erpepe

Computing) 4

® Jt=£7| HAEHE 15

sage

=}

n

Applicatio

Vendor/system IBM Nextscale nx360M4
Nodes 30
Processor CPU Coprocessor / Accelerator
Model Intel Xeon E5-2670v2  Intel Xeon Phi 7120P  nVidia Tesla K40m
Clock speed (GHz) 25 1.238
B Per socket 10 61 2,880
inf Per node 20 61 2,880
into Total 600
1,208 (12 node),
Peak perf Per node 400 2416 (3 nodes) 1,430 (15 nodes)
(GFlops) 12,000 21,744 21,450
Total 55.194
CPU / Accelerator 1 (12 nodes),
2 1
per node 2 (3 nodes)
DDR3 1,866MHz 128GB
Memory (16GB x 8ea) GDDR5 5.5GHz 16GB GDDRS5 12GB
Internal storage SSD 256GB x lea
Interconnection IB 4x FDR(56Gbps)
35

2.10 ISV 5! in-house code M £(1)

40.0% 9000 w
35.0% - O System usage [— 8000 Q@
30.0% - W Avg. jobsize | - 7000 8
25.0% - - 6000
20.0% - 5000 ©
el - 4000 &
15.0% 1 - 3000 &
10.0% - . - 2000 E
5.0% - - 1000 =3
0.0% =2 I 4 ml ] m H L], oo e e = T |l| T T T T 0 Z
o © Aulols o vl TR < = e N v L= s s~ e :
15 A g S e L eSS e e TR EER2ETTTREES
SO EEEIg QSEKEETTIE X 20s0a0 2 31t E308 830 £ Vo Z000,5H
170 806012 EYQEZ V2 P §S20Tmnc 3 EdeqgTgas s2cc2gyY
1 O8 ;51 =10 bS5 wW2eLe® 12 1LmaS8 & S8ELTLX0O0
1 Ty Wele Sl ol o s FEOQOQV It jga00 % 10 £ £ £ a
oo, LMy Tl 223 0geo s uxe < V2FTRE Z
2 e g > \o 4 & TERZ 2
=
. ISVs ication Evaluation . In-house code porting and evaluation
1. ISVs Applicat Evaluat 2. In-h d rt d luat
VASP T— \ ............ » Particle-In-Cell based J¥
---------------------- OKAIST Magnetron Sputtering
AMBER ; KWz @
""""""""""""" %: Cowork E...................}Nan(:)wire Growth-. :i
GROMACS with KAIST @} e
LAMMPS B @ N
Acad,emlc & KIAS et » N-body Astrophysics -
QE — Private
WRF Sectors @ L —
_ LI ylattice QCD
legend el 2) s o
) Nano Phys. \ / _______ , Indoor localization using #S=3g
") MD sensor Data /lﬁ'

[ Meteorology
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2.10 ISV &! in-house code M £(2)

VASP Performance
STO663 benchmark

250,000 atoms

100 A
»s  Molecules Using charmm FF
5000 530 N
- at”oms .
£ aoc0 - = 8.2 15.5
@ .
£ 3000 M CPU only (20 cores) ‘E 16 8.7 | 104 2.8 i
= 2
2
2 2000 - 1 k40 g a.7 5.6 = cupa
=
* 1000 | |2 ka0 3 3.1 XeonPhi
o
I O O 5 =
N <§ s <& ~<® <& -
s ® -~ ~ Lower is better 1 2 a
# of Nodes
EAST.
GROM ACS:E--
YYYYYYYYYYY | CONUS 12km BMT
- Ty WRE-
120 . - =
5 . \
Z = 6 o ~— Native
- e —
g e ) aso
s . - cPU at o cPU —n
£ 40 @ Native MIC g = Native MIC ——Pphinative
s 20F = 4  Symmetric MIC (1MIC) 2L el 4 Symmetric MIC (1MIC)| | oo  symmetric
& = o a
of &% . . 5 - e . = . co Symmetric
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