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The changing nature of scientific research

e-Science

Prof. D. Reed
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Evolving Computing Architecture

• KISTI Supercomputing Center

– KISTI-4 ⇒ KISTI-5
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KISTI-4 KISTI-5



KISTI-5 supercomputer
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Architecture of KISTI-5 supercomputer
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(SSD)

M.S. Joh 

@ Available KNL CORE Time = Available SRU Time x 4,352 

@ Available SKL  CORE Time = Available SRU Time x 1,280 

1 account: 20,000 CPU*hour



Specification KISTI-4 KISTI-5

Name Tachyon2 Nurion KNL Nurion Skylake

Model SUN Blade 6275 Cray C5500

Process Intel Xeon X5570 

(Nehalem)

2.93GHz

Intel Xeon Phi 7250 

(KNL)

3.0464 TFlops/CPU

Intel Xeon 6148 

(Skylake)

1.536 TFLops/CPU

Node 8core/node

3,200 node

68core/CPU

1CPU/node

8,305 node

20core/CPU

2CPU/node

132 node

Core 25,408 564,740 5,280

Rpeak 0.3 Pflops 25.3 Pflops 0.4 Pflops

Memory DDR3/1333MHz 

76.8TB

16GBx6,  6Ch/CPU

96GB/node

778.6 TB

16GBx12,  6Ch/CPU

192GB/node

24.8 TB

Storage 234 TB disk

2.3 PB disk

2.1 PB Tape

21 PB disk         

0.8 PB SSD

10 PB Tape

Interconnect Infiniband 40G 4XQDR OPA@12.3GB/s Fat-Tree, 50% Blocking

Service date 2010.8~2018.11 2018.10~

KISTI-4 vs. KISTI-5

mailto:OPA@12.3GB/s


KISTI-4 vs. KISTI-5

• No significant performance improvement for Gaussian

• ~8x performance improvement for QE on single node.

⇒ How about HEP simulation? 10

Quantum Espresso (QE)Gaussian



Simulation
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Beyond the Standard Model
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Many particles 
Beyond Standard 

Model

Higgs particle 
(Standard Model)

⇒ BSM needs at least 1000 more Higgs events

⇒ Simulation S/W upgrade needed

Adam Martin
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Geant4 Profiling system

• Current status 

– High energy physics profiling 
(Fermilab) 
• SimpliCarlo (Sequential) 

• CMSExp (Multi-Thread)

– Low energy physics profiling 
(KISTI)
• Using Brachytherapy code

• Sequential

• KISTI-4 vs. KISTI-5 (KNL and SKL)

• CPU time and Memory

13

Julia Yabara

KISTI-5 KNL



QGSP_BIC_EMZ (Iodine)

CPU Time
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Beyond Standard Model
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• Deep Learning for BSM with KHU,KNU & NERSC

• Evolution of Universe with IBS/RISP



Basic Research Model Large Scale Results

• NERSC case

 R-parity violating SUSY with ATLAS detector 

fast simulation with CNN

• We explore CMS detector with similar DNN 

architecture, RPV SUSY & fully hadronic top 

quarks

• Base: Different detector, computing environment, 

new SW

• Improvement: realistic scenario, processes in SM

J. Goh

Deep Learning for BSM  

LHC experiment with KNL System ⇒ Deep Learning for SUSY search at CMS



Why HEP-CNN?

256 batch size

C.S. Moon

Training Validation

400,000 130,000



Bruce R. Barrett

Birth of Universe:
The world made of

The last frontier 
of universe

Evolution of universe
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Evolution of Universe with KISTI-5

• Dark Matter Experiment

– The characteristic & reaction  

of rare isotopes are important.

• Nuclear Chart

– The secret of birth of universe 

⇒ dark matter

– The origin of element of 

universe

– The evolution of star

• Using 235 accounts  of KISTI-5, 



1. Production of exotic nuclei and 

heavy elements

21
M.H. Mun



2. Nuclear Structure and reactions 

from first principles

• Ab initio: nuclei from first principles using fundamental interactions without 

uncontrolled approximations.

• No core: all nucleons are active, no inert core

– Ideally infinite basis, but in practice truncated basis (~Nmax)

• Shell model: harmonic oscillator basis

• What has done (Nmax)

p

p

p

n
n

n

n
π

π
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3. Nuclear Lattice EFT (NLEFT)

• NLEFT can be an ideal tool for Nuclear Physics

• Alpha clustering emerges naturally 

• For a starter, work on Unitary Fermion Gas in 

BCC lattice is under progress. 

• Towards:

 Neutron-rich halo nuclei 

 Asymmetric nuclear matter 

 Limits of nuclear stability

 Unification of structure and reaction: Triple 

alpha reactions.

I. Shin

Nucleons as point particle on the lattice



• New physics beyond Standard Model 

needs evolving computing architecture.

• KISTI launched evolving computing 

architecture - KISTI-5 supercomputer.

⇒ KISTI-5 will play an important role to study 

new physics beyond standard model.
24
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Backup
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KISTI-5 supercomputer building
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QGSP BIC EMZ
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Leipzig



30
T. Hong



Thank you for your attentions.

(cho@kisti.re.kr)

31


