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CURRENT STATUS OF HPC CC

Thailand total HPC resources
789 Nodes
64,276 Cores
92 TB Total memory
25,352 TB Total Storage
GPUs 149*v100, 825*A100

From 23 Organizations

13 universities, 4 research institutes,
3 government departments,
State enterprise (EGAT), Public company (SCG)

2 Department of Electrical and Computer Engineering, Faculty of Engineering, Thammasat University

A Survey of High Performance Computing
(HPC) Infrastructure in Thailand

Vara Varavithya'-* and Supakit Prueksaaroon®

'Faculty of Digital Technology, Chitralada Technology Institute

‘Corresponding author: vara@ecdti.ac.th.

Major application areas

HPC services: parallel processing, MPI, OpenMP, batch
processing, and high performance calculation libraries

Engineering designs: finite element calculation, ANSYS,
2 CAD/CAM, CFD, mechanical modeling and simulation, Chemical

Simulation

3 Basic sciences: astronomy, high energy physics, multi-physics,
molecular dynamics, molecular modeling

4 Weather forecast: Weather Research and Forecasting Model,
and Regional Atmospheric Modeling System

5 Artificial Intelligence (Al): Machine Learning (ML), Natural

Language Processing (NLP), and TensorFlow



GPU

HPC #of  #of GPUs Memory/ Total Total Interconnections
Resource nodes cores Node Memory Storage
BUU 1 224 N/A 3TB 3TB 1 PB 100 Gbps InfiniBand
CDTI 7 224 2xT4 NVDIA 128 GB 896 GB 56 TB 10 Gbps Ethernet
CU 2 256 6 xT4,16 x A100 NVIDIA 1TB 2TB 300TB 200 Gbps InfiniBand
CMKL 6 768 48 x A100 NVIDIA, 1 x Phi 1TB 6 TB 500TB 200 Gbps InfiniBand
EGAT 13 1,008 1 x Xeon Phi 448 GB 6,080 GB 200 TB 100 Gbps InfiniBand
704 GB
SIRIRACH 2 256 16 x A100 NVIDIA 1TB 2TB 500TB 200 Gbps InfiniBand
Med-CU 9 1,456 12 x A100 NVIDIA 256 GB 13TB 2PB 100 Gbps InfiniBand
512GB
1TB
HII 24 864 6xV100,3 x A100 NVIDIA 384 GB 9,216 GB 1.1 PB 100 Gbps InfiniBand
KU-WATAII 12 240 N/A 256 GB 3,072 GB 46 TB 2x10 Gbps Ethernet
Poseidon Al 1 40 8xV100 NVIDIA 512 GB 512 GB 120 TB 100 Gbps InfiniBand
KKU 7 396 4xV100,8 x A100 NVIDIA 1 TB 3,328 GB 50TB 10 Gbps Ethernet,

200 Gbps InfiniBand
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NARIT 38 1,600 12x V100 NVIDIA 512GB 11 TB 90 TB 100 Gbps InfiniBand

NBT 4 640 16 x A100 NVIDIA 3TB 8 TB 3.3PB 100 Gbps InfiniBand
1 TB
KRYPTON 5 1,008 N/A 768 GB 3,840GB  200TB 100 Gbps InfiniBand
704 x A100 NVIDIA 200 Gbps InfiniBand
CPU + GPU
28 x V100 NVIDIA 100 Gbps InfiniBand
PSU 2 256 16 x A100 NVIDIA 1TB 2TB 550 TB 200 Gbps InfiniBand
SCG 26 1,144 1xV100 NVIDIA 192 GB 5TB 50TB 56 Gbps InfiniBand
SUT 8 256 N/A 96 GB 768 GB 10 TB 56 Gbps InfiniBand
SLRI 18 168 N/A 48 GB 792 GB 90 TB 100 Gbps InfiniBand
C PU 16 x K80 NVIDIA, 8 x Xeon 100 Gbps Intel OPA
Phi
TU 6 96 6 x Geforce 1060Ti NVIDIA 64 GB 384 GB 10 TB 1 Gbps Ethernet
VISTEC 24 800 78 xV100,2x A100 NVIDIA 384 GB 6,144 GB 78 TB 100 Gbps InfiniBand
768 GB 3,072 GB
2,048 GB
Total

64,276 149 x V100, 825 x A100 92.38TB 25,352 TB

(zz0g) ‘uooieesyanid pue eAylinesep
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UniNet Nodes

Ayutthaya

Bang Khen, Bangkok
Bang Mod, Bangkok
Bang Sue, Bangkok
Chonburi

Chiang Mai

Chiang Rai

Khon Kaen
Kamphaeng Phet
Nakhon Pathom
Nakhon Ratchasima
Nakhon Sawan
Phetchaburi

Phuket

Phangnga
Phitsanulok

Pathum Thani
Phathumwan, Bangkok
Phayati, Bangkok
Songkla

Sakon Nakhon
Salaya Nakhon, Pathom
Surat Thani

Suphan Buri

Ubon Ratchathani
Udon Thani
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National e-Science Infrastructure Consortium
(2011-present)

{K s

INFRASTRUCTURE CONSORTIUM
&

A great vision from HR.H. Princess Maha Chakri
Sirindhorn that collaborating with CERN, which can help
raising the level of fundamental science in Thailand.

Founded in 2011 from 5 founding members institutes
and expand to 9 members in 2019

Collaboratively develop sustainable e-Science
Infrastructure that support computational science
research in Thailand. As well as facilitate Thai scientists
to compute and store the LHC data from CERN.

Current members 2023
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National e-Science Infrastructure Consortium{%
(2011-present)

INFRASTRUCTURE CONSORTIUM

Computing service provisioning

HPC research facilities shared by the members = 15 13.84
12.73
3 12.85  10.88 '

B4 Core, 3.8 TB 708 Core, 405 TB c <

Computational related to Nuclear technology TINT cu High energy particle physic. Computational chemistry _8 v 10

(for radiotherapeutics. agriculture product, ﬁ 8

germ, plant breeding) = 5

= 5

592 Core, 150 TB SuT DGA Data Lake, Open Data - =

High rticle physic, Cloud, Big data, Government data =

Cenjutatinal danisiry HPC =0

RESUUREES 2019 2020 2021 2022

656 Core, B4.5 TB —— 1,376 Cores, 788 TB

Research using Synchrotron light. High SIRI Number Of active pI‘OjectS

: . ; Hil Weather forecast (WRF-ROMS, SWAN,
energy particle physic, Computational

ROMS). Climate change. Machine learning

data analysis and modeling, Weather Research

chemistry
200
Krypton TARA 224 Core, 30 TB 149
NSTDA KMUTT "
360 Core, 400 TB 4,320 C:re, 800 T8, Computer science and engineering 150 136
Computational science, Computer engineering, Big data and Al NARIT Computational chemistry. Biology ! 112 103
LANTA Supercomputer O 100
the 70% most “‘l”‘ “\_\: ;‘v-;":i‘vifzi\il.‘;',"‘vi:“&I in the world 708 Core, 1,100 TB '6‘
9133 Lors, (0,000 1o Computational Astrophysics and Cosmology. Astronomical a 50
0

2019 2020 2021 2022
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WSTOT SuFeTamputor Contr

ThaiSC

NSTDA Supercomputer Center: ThaiSC

National Science and Technology Development Agency (NSTDA)

missions include the development of S&T infrastructure to support national STI development in Thailand

NSTDA Supercomputer Center (ThaiSC): commissioned
in 2019 to provide a world-class supercomputer facility for

s Y

NSI-DD Supporting Thailand’s R&D needs for computational
power

National S&T Infrastructure (NSTI) |

Addressing important and urgent national agendas
requiring advanced computing resources

NSTDR Supercomputer Center

ThaiSC '

Promoting high-tech industries through advanced Al &
computing.
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TARA HPC Cluster (2019- Feb2023) ThaiSC

* Largest HPC for general public R&D in Thailand
* Service 76.04 million core-hours for
> 200 R&D projects and > 700 users

0.516 m Chemistry & Computational Chemistry
0.063
1.365

5357 0.003 = Biology

Computational Material Science &
Material Science

Computer Science

m Engineering
49.055

14.207

® Environment

m Computational Physics and Engineering &
Physics

m Machine Learning / Deep Learning / Al

m HPC and Computer Science

® Mathematics
Storage = 750 TB




Biochemical & Sustainable

M_odern Biobased Fooq & Others
Agriculture Materials Ingredients 204
2% 204 1%

Medical device &

Digital Health Digital Service &
Smart Electronics
Environment 21% »
5% -~
= ¢ SMmart material &
L) Engineering
9% Energy
Innovation .
Medicine & 18% 4 .
Biopharmaceuticals " ===
10%
'/ Biodiversity HPC capacity building

= e 11% 15%
S of A
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TARA's Users ThaisC

S
so0TeC! TEC NENOTEC!  NeCTec! TPMAP g

amemberot NS T DA amemberot INS T LE amember o INST DA amemier ot NST DA Thai People Map and Analytics Platform
Al FOR THAI

D
7 >
<
O,
A
-

\\v %‘."“‘\;\j Tropical Health Network
UNvERgITY OF

@ IT it & ‘
T SI T depa G ;BDi B(ﬁ; DI - GEN&ML%

cAD 4
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Lanta cluster

« 346 nodes Heterogeneous HPE Cray EX cluster

> 176 GPU nodes with 704 NVIDIA A100 GPUs
> 160 CPU nodes with 20,480 CPU-cores

> 10 High-memory nodes, each containing 4TB of memory

« 10 PB of high-performance parallel storage

« High-performance interconnect using 200 Gbps

* Peak performance at 8.15 PFLOPS




NSTOR Supercomputer Center

LANTA Work In Progress

2023 2024 +

Pioneer Program Pioneer Program

Bi h projects (collaborated with Thai Pl
For research projects (Thailand Only) ig research projects (collaborated wi ai PI)

Frontier Science Initiative Model
« Novel material and catalyst design
» Prediction platform for drug discovery POC for Shared HPC Infra for ASEAN

Urgent & Important Issues
« Biosensor design
« Weather & climate model

Large-Scale Al Research
« Healthcare
+ Language model
« Multimedia



International Partners and Networks

iw3av1egiinnaiiiaades Luxemburge S I Finland

ASEAN/ EU / Asia-Pacific* UNILUX: MOU on Cooperation | ee—m - CSC —IT Centre for

(*Japan, Australia, Saudi Arabia in the Field of High-Performance Science Ltd._: MOU

8 AMS) Computing and Cloud Computing' for Collaboration* Poland

L Platform between University of
UUBNUNIU Luxembourg & NECTEC for Mathematical and

ASEAN HPCTF, Computational Modelling:
i X
EU-ASEAN, MOU for Collaboration

Japan

- RIKEN/R-CCS: MOU between
R-CCS & NECTEC
(under MOU RIKEN & NSTDA)

- R-CCS: MOU for
Collaboration*

- AIST: MOU AIST & NSTDA

- Interdisciplinary Centre

Asia Pacific-EU way AHC

USA

USC & ANL: Research
collaboration between
ThaiSC, University of
Southern California
(USC) & Argonne
National Laboratory

/ - - MOU between

NARLabs & NSTDA

(ANL) Australia
— ) - Pawsey Supercomputing

HPC Network = s Centre & The Australian
*MOU for with Barcelona V. National University
Collaboration Supercomputer Saudi Singapore represented by the
between through EU-ASEAN =y - A*CRC: Network with A*CRC National Computational
8 organizations &  collaboration on HPC Arabia in driving ASEAN HPCTF/ Infrastructure: MOU for
7 c(;)un;nes s Supercomputing Core MOU for Collaboration* Collaboration*
under discussion . . . .
and adjustment. Lab, KAUST: MOU for - NSCC: Planning towards MOU with NSCC ¥

Collaboration * - NSCC: MOU for Collaboration*
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ThaiSC

ASEAN HPC Task Force

EU-ASEAN Collaboration on HPC:

within framework of Enhanced Regional
EU-ASEAN Dialogue Instrument (E-READI)

20



The 34 ASEAN HPC Task Force Meeting

5-6 September 2019, Bangkok, Thailand

WSTOT SuFeTamputor Contr

ThaiSC

21



NSTO

ThaiSC

ASEAN HPC Taskforce Activities

EU-ASEAN HPC School 2021 & 2022

Background:

* The EU-ASEAN HPC Schools were endorsed from ASEAN HPC Task
Force (HPCTF), the European Union Delegation to ASEAN, ASEAN
Secretariat, Thailand's Ministry of Higher Education, Science, Research
and Innovation (MHESI), and the private sector. The schools were

Objectives:
organized by the ASEAN HPCTF and carried out in the framework of £ il ¢ :
Enhanced Regional EU-ASEAN Dialogue Instrument (E-READI). To ac.llltate the qlevelopment of HPC S.k'"s. and
capacity growth in ASEAN and its applications to
* 2021 (5-9 July 2021): the school was hosted virtually by the National critical problems of major social and economic
Science and Technology Development Agency (NSTDA) importance, such as the fight against COVID-19
Supercomputer Center (ThaiSC), Thailand and natural disaster prevention.

+ 2022 (5 — 10 December 2022): the school took place in person at
Kasetsart University & Thailand Science Park, Thailand

School website: https://www.hpcschool.net/



https://www.hpcschool.net/
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ThaiSC Contact us

www.thaisc.io

thaisc@nstda.or.th
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