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NEC TEC
e-Science in Thailand

e Founded in 2011 as The National e-Science
Infrastructure Consortium by five institutes.

e The objective is to develop computing, data
storage and fundamental datasets as a

sustainable infrastructure to support research in
Thailand.
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Project Areas

Computational Science and Engineering

Computer Science and Engineering

Water Resource

Energy and Environment Management

Climate Change
High Energy Particle Physics
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NeCTeC
Members

Chulalongkorn University (CU)
Electronic Government Agency (EGA)
Hydro and Agro Informatics Institute (HAII)

King Mongkut’s University of Technology Thonburi
(KMUTT)

National Astronomical Research Institute of Thailand
(NARIT)

National Science and Technology Development Agency
(NSTDA)

Suranaree University of Technology (SUT)
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of NSTDA

Total Resources

CPU (cores) Storage (TB) | Application

HAII Chem, Bio, Hydrology, Eng, Design
NSTDA 688 660 Weather, Water resources

SUT 656 150 HEP (CMS), Comp, Chem, Bio

CuU 340 106 HEP (ALICE), Chem

KMUTT 224 30 Comp, Eng

NARIT 540 100 Comp. Astrophysic & Cosmology
EGA 80 13 Big Data

Total 3,424 1,171
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amember af NSTDA
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amember af NSTDA

Collaboration with WLCG

e Joined WLCG in 2013.

e Two tier-2 sites

T2-TH-CUNSTDA Production in June 2014
260 Cores
300TB
Improving resources

Acquiring more memories for LHC Run Il
Acquiring more infrastructures

T2-TH-SUT Production in October 2014
(formerly TH-SUT-NPP) 128 cores
100 TB

Utilization 90%
ALICE data 46 TB
Planning to upgrade to 256 cores
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(2) Training on Material Science and Big Data
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Consortium

Activities
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(3) Other activities

(1) Workshop on e-Science and High Performance
Computing (eHPC 2016)

conjunction with JCSSE2016 :The 13nd International
Joint Conference on Computer Science and Software Engineering |
in Khon Khan, Thailand

Highways Big Data for Traffic Management during Holidays

Introduced e-Science in universities Exhibitions ¢

UBE Open Innovation: From Industrial UBE Group

CU Thai Monitoring Corpus

KMUTT Data Science

EGA Open Data

SUT CephFS on ARM: Running a Distributed File System

HAII WRF3DVAR Simulation of Precipitation in Southeast
Asia

NARIT High-Resolution Modeling of Haze

NSTDA Phuket smart city
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Project Examples
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Development of a Scalable Reactive Molecular Dynamics

Simulation on Many-Core Processor

Nanoscale Simulation

B-cristobalite SiO,

Large size-scale
Long time-scale

Complicated force
fields (allow
covalent bond
breaking/formation)

- Scalable
performance (for
parallel machines)

- Fast simulation (for g
long time dynamics) (S 2

- Algorithm
compatible with
dynamic n-body
problem

Amorphous silica

Research significance:

Nanoscale simulation of SiO, requires large spatio-
temporal scale to study the physical phenomenon of
such materials. This requires tremendous computation
power to achieve such large and long time scale of
reaction-enabled atomistic simulation.

This work was supported by the Thailand Research Funds Grant for New Researcher under the contract No. TRG5780238.
Computational resources were provided by the University of Southern California (HPCC), Argonne National Laboratory (ALCF), and Thailand’s National e-Science Infrastructure

Laboratory, NANOTEC, NSTDA
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Shift/collapse algorithm (Kunaseth et al., SC13)

Shift-collapse
algorithm on neighbor list

Accelerator Accelerator

(MIC) (MIC)
I Offload/OMP IOﬂIuadfOMP Q
Multicore Multicore “’A
processor processor ‘&\
I OpenMP I OpenMP e-
MPI
byl Pt Intel Xeon Phi 3120P

Combining two approaches:

(1) Algorithmic improvement via the utilization of shift-
collapse algorithm on nearest neighbor data structure;
(2) Systemic approach via the implementation on
emerging GPGPU and many integrated-core platforms.
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Computation time
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3.1x performance speedup on
hybrid MIC+OpenMP implementation

Achievements:

(1) Scalable performance up to on large-scale
computer clusters

(2) 3.1x performance speedup over single-core MPI run

*Manuscript in preparation

26 Sep 2016
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TUBERCULOSIS AWARENESS MUNTH

March 2016
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TB IS CURABLE

42 Lives were saved through TB diagnosis and treatment between 2000 and 2014
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(Discovery of new and highly potent anti-TB drug based on
computer aided molecular de3|gn)
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Main Challenges

e Building capacity in HPC and cloud
computing

e Qutsourcing HPC services

e Migration from HPC to cloud-based systems
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amember af NSTDA

Thank you
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