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disvan CEO

Wolndoo Supercomputer LANTA Gadudu 70 Tumsdaddu
TOP500 giosnouwolnass:aulantia:audu 24 Tums>aa1u Green500
Tudhuus:ansmwnsldwaoonuido 15 wordmeu 2565 folduinooy
Wosnouwalna$AiEoRdasuAU 1 TuoBaudmsusoumssaanaulunso
0 dodumsasous:darmaas Tsilnuusandlnaua:rlkus:nAlnsusu
JugoomsgiuasAoUWIISS:AULNUNB GO WIALAITUASDISN

ThaisC  o18lomadonan  WoasouducolkiumswWeun
SnenFnaasiasinaluBguovlnswnunsENlUGUNUNNAEANJIUS:AULNLNENG
BU MssaUIENIUASUYAENNSAUENULIEEoUS:INA Msaluauuwusians
TuonBauwous:dawaPNg&AnYs:AUUSHINA [BU MsUS:LdawWadnw
oymMATRAUConWALOMSIBNIU MsNSouduntUNSSUNSIWOANUN
HPC Ecosystem s:QuoBau Wudu dud:rlkUs:inAlnamodunun
@Uhdu Supercomputer Tundna AdAnygoiduds:qglomaniossio
o0 ThaiSC TUS:AULNUNEA Boo:3oualuauUIRITKUNEAUMSIRUSINS
AuMANBUIIUSUSSSUSNN KD

AmSumswaulnmaluds:inA - ThaiSC  IIUATUAYUNNSESID
ooAAIUSIA:USONSSUS:AUILDKIKSoloNETrukY  AlRwadwsIa:wa
ns:NUlUS:AUUS:INADBIN30Y Supercomputer LANTA 15UG28MSIUAIR
[nsoMs3dguunalkeyloeRu3SuRtnNUANES WESSARWSaUAE PNEA
gnoummagoluaundn q @ulBus:udawa mMeldalnsoms ThaiSC
Pioneer Program lia:go0fionssudu ) Wano:aswAWAUIAAUMS
venegUW I3 UWUIGUAENsIUAlRKUD s URaUlDlaRNGD  uasdono
venemsatiuauulugiontibemumAasginawdomsudnilkenunsnUs:uoa
waogwlddoition

UoN INUU ThaiSC D:oliumsIkUSMsiuMANEUagoIdU
sUsssuLINGU- AouciducoumsasionuEIooUoMSIZU doams
Ualk@hauloaunsninudausuinalulagnnsussusawannsowao msth
ldud Showcase AIRAINMSIZNU NSIQ Workshop SIUAUMSNAaoD
18 wiopaus:menauAnaswassAluMSI Supercomputer dluauuns
rfhowgoonnMAdou AdIARY ThaiSC DxasuAUUUISIuMSIBUGDE
MSWaULNS:UUADNUUaoaNEthUaNsaUINANdoandoonuUNasUaNa
UA:WCULNS:UU Automation Walkusmsiduluagnosaaisa

Mokuatldudon ThaisC  o:dudumslulciolu Wk edolk
Supercomputer LANTA 1drinnisUs:udawaognobus:anSnwiia:indu
KkedonnMAdUlUUSNATNsUNNAda

as.Ugol ASdena, CEO
AUINSWEINSADUWILADSIWONISAIUIUTUGD
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UnasuwuSKAs

AUSNSWENNSAOUWIIRSIWOMSANUDTUIUGD (NSTDA Supercomputer Center) K30
ASoNNUIN ThaisC laNdmsdduondluln 4 U0 (2565) 10UTUA ThaisC rhmsaadvinson
Supercomputer LANTA &u8dua:aadudu 70 woolan BoisiiBoan 4 U doudmsiolwu
3080  Supercomputer TARA  ADUNQBNIWAIBANULINMSAQAD  QaalUduMISUSKISIOMS
Bothlugnisiinkua Arudnuru: s 21oNsau TOR &kSUIASoD LANTA BofiosdunaniiSouas
JUs:ansmMwNAlUNSIDIWUSQBoINS0D Supercomputer dUNAlkays:aud

U 2565 Gu awnsouUvAdNssudATYIdU 4 dou Ao 1. douyoomisaadoindon
LANTA TRwSoulunisikUSMSS:AUUSEINA 2. MSQUalAdo0 Supercomputer 1@:s:uU Utility
3. NSQUAs:UU Software 4. MsowuwuveNgiia:quaanA  lasdnisusulnsoasionielu
ThaiSC lagdkoKthAuySuNagauawI:tnu [agd:ddina3 1S udUMadAUYOdYAAINS ThaiSC
TudoouudMsWwuIRdKIAWU 18 AU

msdago Aado  1a:0sdvsUINdodUU  DAdwadY  idevoinamumsnilhsatia
JyKIMOMISMS:K3WwoWUEMIa:SU. MIKBUddUAIENNSOUNNAaaNa. LARENSHSaKIAZ0D
ua lasasluluunan oglumsaiadodiu dosldinanasavdouaswaiden wskidurisluus:nAlng
TuMsl3 Mss:usAUSaUBYodIKaD (Liquid Cooling) BorilkiAZon LANTA Uuuonono:
AasudulaNAUWENMSALDTULED So0aSUAU 24 vovlanlunsdad1Aduln3on Supercomputer
Tudhuds:anSnwmsidwavoiucionisus:udawa

Tudouoomsqualn3oo Supercomputer tia: S:uU Utility qualogfulnsoadowugnu
BWoSADUWIIDS NAUNSQUAS:UU Software QualoANEIUAUUIUSVYNIINGIFNEQS L
QuagnAlceRuWCULNSSTIPMUGIUOSAOLWICDS BoDMSI3eIs:UU Customer relationship managerment
(CRM) ‘8016LJ§uUs‘ons:U3ums WOSOLSUNSIBNUS:AUUSHNF

Aod ThaiSC :0msidanadoutndovlkiuyananonelutasnisuon laedUsunsy
usnwovl Ao ThaiSC Pioneer Program [Qg ThaiSC 1a90dssNSWEINSAUDNUYOD LANTA
Supercomputer TkAUIASKMS 3 Us:zinn 1aun [Asoonu3deuudktins:auUs:INe (Frontier Science)
[AsooudVewauNdnykIdArytazisedou (Urgent & Important Issues) 11a:o1u3d9du
Joynyus:auduunalkny (Large-Scale Al Research) Kavo1ns:&:10aINadou ThaiSC 9:
[Wausnisnous:inAlulasuid 4 vool 2566

al
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ATWSIIJOVANS

Us:D09ovANS

nistirdoyavunalkeyuildoiuluninsguazionyu
Juusluwugodu luounnanisld Big Data U13IASIER
WonisdaaulooziduingoolodAnglunisuskisulouiussiia
ESuAneMWIUNSIotUYoLUSHNA MSUN Big Data LNIBTRD
Us:angnwUdubdooAus:nound1Atyauus:ns nououanu
ATUNMW uqmawnsnumwummsrﬂumsaswofumaamsmh as
[soasowWuUAUNMSAUDUULATKNY

Tuds:inAWauUNIE> MsavnuluAOUWIIRSAUSSNUEED
(High Performance Computing: HPC) a@nsnasiwowans:nuno
IFsuTARIAL 350 1M Yovouavnu' tdavlRIkUfivAUdANYIU
mislgdoyatioaoyarnmolFsugio dmsuussnAlneudsousn
AdAryAomsSadorugnaoioldunswennsnatolunslkusms
MSTNYNOAOVANDIS  lazNMISASIUAANS

sgunalneisulrnowadlolunisindoyavunalkny
(Big Data) N3RS =AIWoB8uATYKIUSHINA tcogwlsin
UssinFlnegoluinsoasoWusnudumsAunus:auEa iooonn
msaonulumssadoua:quas:uusududosldouus:uirugouals
ynansiBuBIyWIAGluNIsquata:uskis TuuruAgoludy 1R
USMS HPC nguluds:ndlng SorlAkLdE0ULEKLDEIEEU
TsegdnidudesdaBos:uuainaiandossuus:unnunsina Borhili
1ds=uundaussnusn venewa (Scale) 1denn soufionsweuun
ynansAdAUBEIB tyWIFLUULLIRaAWcoIdoD

Mukad aony. TaEoiRufionI U AnYGonEDSowaNAU
TRinomsSadlhsvaswwughudumsunuuundlkty laedorug
NSWENNSABLWIIORSIWOMSFUDTUILGD (NSTDA Supercomputer
Center: ThaiSC) Woa3wUSMSIASPAS WU IUS:AUBIAAIUNS
FuDnULKISNYodUs:INAlNg  [agidalkusmsmelu @ny. ul
2562 [HausMstinkUdgouMeuanlul 2563 ta:tuwud:dausmMs
MoUsNATUY 2565

J249nNAU
ThaiSC 10UFUE Supercomputer DKIWOTUINGOU
Jds:zinAlnadlgdnerAiaasuasinalulad

wusn?

1 USMSNSWeNNSAUMSAUDTU HPC ogodinasulk
AUNMASTIEsONBUARIUSFoWIUN

2. Wouununanstu HPC & Domain Scientist TRNUUS:NFAINg

a3705:UUdAMUMSIZOIUAU HPC Avlutiaschous:ne

aduauuwaounuBusMs  ThaisC  TRINAwWans:=NUND

(AsuFNDUazdol

A~ w

WAKUIgKaANYovNISALdUYIU

TUBIOUSNUOLMSSAAKLDEU ThaiSC LUDWUSADKANITNKINEY
Tumsuguaoudu 2 ngu 1dun

(1) MSWOUUNSEUUNDUWILN0S HPC TRIALNOSTIU d510S:uU
tasns:uouMslRUSMsUny 1Bogwous:ansnw lagidunisia
ADANISDWALULOYOOY IRla:y 18USMS laun AoWaNLSH
TumslkusMSs MSIBNSWENNSENDAUAN SIUDUGNAN LAY
Wowalalumsldou

(2) Mmsweutnlhsoasotasns:udouMsriUMEluLoD ThaiSC
TKoUs:ansmw  lasldoalumsSawawiunalnyoo dony. uas
WOULNINEUrREo0n300iUNagnsovAuE ThaiSC U MSWauLn
Career Path woowlnoiu nsAKuQuasUs:ioUwans:NUIBD
IFsygnoLa:doay ludu

BowamsufuaUIUTOUUS:NRU 2565 WU ThaiSC @nsn
JiuaouldanuidkueAaidusosa: 95.25
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KPI Target Performance

%

TARA: 22.86 Millions
Krypton (e-Science: 7.07

Millions)

\ > 80% computing service SLA 94.79Y%

Customer Service o computing 6
Performance > 4 of 5 from user satisfaction survey 463

16950 Millions THB

6.27 Millions THB

3 Publications

25

100%

100%

100%

100%

100%

100%

100%

ol
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UAaNSyoD ThaiSC

L% 4 [ a Ya
AF.UUAYY ADUILAITYY A9.390U AIUAN
Technical Advisor Business Strategist
ﬂ'J’ISJL‘T!IEJ’HﬂiU_, AMUNTLIVIY mwﬁllmmiy
« Computational Science  High Performance Computing « Strategic Planning
« High Performance Computing * Quantum Chemistry Computation  Finance & Marketing
« R&D Management » Molecular Dynamics Simulation » Big Data & Al

¢ o £ 1 a a av a
as.Und AnAsuina AT BUNWUY FIU A3.275584 ATIAUYIN
Supercomputing Infrastructure Supercomputing Operation Support Scientific Support and Domain
and Operation (S10) and Business Development (SBD) Research (SSD)
ﬂ'J’IuI,“TIIEJ’J%"Iiy mwﬁs'a'nmy mﬂm‘ﬁ'ﬂw'\sy

« Parallel and distributed computing » Computational Chemistry e Computational Biological Physics
* GPU and accelerator programming » Atomistic simulation for material design ¢ Molecular Dynamics simulation
« Parallelizing compiler and automatic » Molecular modeling in drug design (Bio-System)

optimization ¢ Data Analysis

» HPC system design and configuration

“l
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UNaINSYOD ThaiSC

a v Q‘ v al L4 aa aa L4 ¥/
aNANA YYIMUUN 'JIT\]’L! qﬂuﬁ'swua A9, YNSUT WYUUDINI
HPC System Specialist HPC System Engineer Al Domain Expert
ﬂ’J’ISIL‘TI.EJ’J‘U’ISU_’ ﬂ‘]'TS.IL’ld!IEJ'J‘U"Imu ﬂ’J"IZ-IL‘EIﬂTU'IiUU

» Network Administrator « HPC cluster deployment system « Artificial intelligence

 System Administrator » HPC parallel storage » Materials informatics

e Linux administrator Network « ldentity and Authentication system « Computational Chemistry

Protocol & Security « Environment Modules

[ aav o = L4 v Av o
dd33 AUNAIINUY ANT arznsum ‘qzuuuna AU
HPC Domain Specialist HPC Domain Specialist Business Development
m'mvﬁ.a'ammu mwvf'j'ﬂ'nﬂcy m'mﬁilmmiy
« Numerical Weather Prediction ¢ Computational Material Science « Business Data Analytics
e Atmospheric science « First principles calculation ¢ Impact Evaluation
e Turbulence modeling e Atomic Scale Material Modeling * PR Event Support

ol
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UNaINSYoY ThaiSC

15101 NsTLLALY
Project Coordinator

AMUTEIYVIEY
» Project administration
e HPC support operation
» User project coordinator
e Program Manager

I5AYY1 NBINY
Administrative Officer

AMUTLIYIEY
* Procurement Process
 Service Operation
e Admin Support

UIIAGNG YIY
Front-End Developer

AMUTIYIEY
¢ Java,Java Script
* React Application
« Nodejs
e CMS Website
¢ Responsive Design

YY1 IURNLIAL
Business Development Support

AMUTIVIEY
¢ Innovation Management
¢ Strategic Management
« Marketing

271035 NUNUNBY
HPC Project Coordinator

AMUTBIYVIEY
* Project administration
¢ HPC Support operation
« User project coordinator

=

[
AT

#7115 BuAZUN
Business Development Support

AMUTYIVIEY
e Branding & Design
* New media literacy
¢ Operation Management
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AUIASVASWWUTUBIUDSADUWIIOOS

ns.Und AnAsuina
Supercomputing Infrastructure
and Operation (SIO)

AuIASHASIWUIUGIUOSAOLWIILO0S (Supercomputer
Infstructure and Operation: SIO) SUKINATUNMSQUANST LYY
S:UU Supercomputer ﬁo1uebuuoofnsoa§wow7ugwu (Infrastructure)
1taMSAIGULILYODS:UU (Operation) laaidndusSuwagoutuoidu
4 doukan &l

1 99NWU Wouun 2wuluigmsIRUSMS  tasquamsiou
YovS:UU  Supercomputer IWOlRR 180 WUARUAIBUSMSS:UU
Supercomputer Y00 ThaiSC  @wnsnlgous:uuldogwiaL
Jssansmw

2. Wouunua:Qua Software dWSUWIBOIUS:UU Supercomputer
Aoud Toolchain TuNSWUUNIUSINSUUUS:UU Supercomputer
AUDS:UU Website WoualBusNsuon ThaiSC

3. Boaunlydngkilunsldonus:uu Supercomputer WIUNOS:UU
Helpdesk

4. qualks:uudo ) WulumunUUasaRYaUIUONNOSTIU
A WUaoaigyo0s:ulaNSauUINA soUfivNSSaMUISIIUMS
TRUSMSCiw )

AugovIsISUKNA TUNMSNOULDUBUNEMSIBoUIRAUKLDE
UARNLNIBUSMSMElU ThaiSC TRennsaldonuldognolGuus:ansmw
OulUouiuONPUNOSHIUANLUADANYDDS:UUANSAUINFA rNS:UU
NsENEMSIBOUlUSUIUY Fair Share TROMSISEDAAUDEDIKINS
dunuwsuusMsnnAU- asdvaousUlUvIWIS:SoANUNAUNGYOD
Hardware Wolkln3oo HPC wiauldouldnaoa 24/7 ualknou
Bramdolunsidou HPC AUKUDEOUANNSUUSMSIRIOUlUoED
$W5U OUs:ansMwunAaa lagv:duRuAnousuUIrYKImINGSU
USMSWIUS:UU Automation t@>0ondu Ticket LINNNS3INS1K
un ooyt kinWudoysilus:uumsiBou@oanksos=auulaue
fosSamsdodolugoRuoufineddioodolu

Bodiotuoomstins:uu Automation WalkSEGOMSUSKIS
SamsanAATSILOULNN anAWWawanAlunSIKUSMS Bofonssuy
mgldnsquas:uuta:msuiludnykdfidulunuunassunonu
Jaoangyovs:uuansauinAaamsunu
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Supercomputing Operation Support
and Business Development (SBD)

QUUNSSNDANUBLUOSADUWILNODS

AUWCUUNSSNDAUBIUOSADUWIINDS (Supercomputing

Operation Support and Business Development Team: SBD)

JKtNAKANIUNNSUS 1 EUWUSIA:WaULNS SHRAUNNSIRUSNISS:UU
YlUaSADWIINDS SoUfivddlaSuMsUglUasnoUWIInoSNIBUS: [oU
TUpU3FBIE:WCULNNUELOOAILAoIMISToLY1BUSMSONA
Sgua:mAlongu  Wowanaumsiaulaua:noudoomsBadunms
Uszudawaus:zansniwgonolunazdioUs:ine
SUD=NUGMSas0S:UUTDAMSIZNUBIUOSAOUWIINDSOENOEEU

[asnNUSUNQBOUYOYRAL SBD Ddvciolud:

1.

PR & Marketing: U= 1dUWUSIWOE310ADOS:KINSTH
Us:lgglivoogiuosnouwolnos

Customer Relation Management: USK1SADWEAUWUSHIU
anAua:W1BUSMsIaBUINGoUMSIAUINSTBUULS:UU
gilosnouWIInaSoE wciaIton

Supercomputing Operation Support: WoJUNla:dvlasy
USMS HPC 1onouauoonUGoONSTooW 18USMS
Partnerships & Collaborations:  @510ADWUSJUDONU
KLDEOUMASTIAONBU WoddleSUMSIBgIUOSAOLWIIN0S
drSumsIoemvdnenFnaasia:msus:andldluonanknssy
Business Development: WouUNla:a0UNagNSNI08siv
WoenamsIdgiuosnouwaInas IUgognakNssud
lagns3dsnananior lonaniossivluonaknssulias
aanahkuenolutiaschous:ne

International Visibility: IWUMSUoLIRUIUSEAULNUNEIAWAU
MsJdousoulunONSsSUSkIWUS:HNA  MsUsBUIa:NS
aswinSouy

WKegogauoofiu SBD Ao WuMsIdonuia:nou

AoomMsUSMSs HPC  tasddtasuunuinuod ThaisC Rduwinlu
aana HPC s:aunoma - duindoumsiaulayosield wiuloma
MwssAvNOIUE:CNOUSEINFA
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AUAUUAUUDIUIDINIDINYIFNENS

M5.975504 ISAUBIA
Scientific Support and Domain
Research (SSD)

AaUUaUULIUSYENIINENANEQS (Scientific Support
and Domain Research: SSD) SUNQBOUQUAIGOONINEITOONU
Application NokuaRTBUUAZDY HPC  lginonusuWaBoU
wioldu 4 doukan « fio

1 mMsaadd Msnadoutia:msauiacli Application UU
S:UU HPC ahunsnldonuldognosusutia-tus:ansniw
2. samAdomsiBouia:vnousud3smsiBonu Application
(o ) UUS:UU HPC Walkanusaildowu HPC 1difa
Us:lggligoaa
3. Boaunludnyky  TRMUSNUIMSIBou Application
WIUN1Y Helpdesk Service
4. BoglRMUENUIMSIBou Application  IWonouoNE
mMsadunuNEVersoloNgssiv dmsuy 1BuSMS
HPC
U0 2022 A SSD DWBesryviosoosu Application
OQJﬁ\)HUO 5 AUADYNU FO Bioinformatics, Artificial Intelligent,
Computational Chemistry, Engineering Aided Simulation,
Climate Weather Simulation



LANTA Supercomputer UszdnSniwdvda
auQu 1 luoBguua=auau 70 vovolan

SucioRkin 18 >

ThaiSC Pioneer Program [ASpN1SUNS000N
UN398uUuUdKUNS:QUUS:INA IWO13 LANTA Supercomputer

Sucionkin 20 >

NONSSUYOOFUE ThaiSC

Sucionkin 30 >

mMsaluduuNIsWauIAavAu

Shucionki 32 >

ifesdAruRlasuUNElul 2565

Sucionkin 42 >
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NSWYINSAIUNISATUDNU

| stuu LANTA
Us:nouade 31,744 Compute Cores lla: 704 NVIDIA A100 GPU

¢ SIUUINSOUNEADILISIEY HPE Slingshot Interconnect 200 Gbps
. WuAIudoyaUs:ansmwap Cray ClusterStor E1000: 10 PB

Specs: LANTA Compute node LANTA High Memory node LANTA GPU node
Model: AMD EPYC™ 7713 AMD EPYC™ 7713 AMD EPYC™ 7713
Number of Nodes: 160 10 176
Number of socket(s): 2 2 1
Cores per socket(s): 64 64 64
Total cores per LANTA 128 128 128
Compute Node:

Hardware Threads per core: 1 1 1
Hardware Threads per node: 128 128 128
RAM: 256 GB 4,096 GB 512 GB
L3 Casch 256 MB 256 MB 256 MB

GPU = = 4x NVIDIA A100



2565

| stuu TARA

Us:nouqdy 4,320 Compute Cores lla: 28 NVDIA V100 GPU

+  SHUUINSOUNEADLISDEY Mellanoxs Infiniband EDR 100 Gbps
«  WuRhudoyads-ansnmwgo  IBM Spectrum Scale: 750 TB

Specs:
Model:

Number of Nodes:
Number of socket(s):
Cores per socket(s):

Total cores per TARA
Compute Node:

Hardware Threads per core:

Hardware Threads per node:

RAM (DIMM DDR4):

L3 Casch

GPU

TARA Computing node

Intel(R) Xenon(R)
Gold 6148
CPU @240GHz

60
2
20

40

40
192 GB

275 MB

TARA High Memory node

Intel(R) Xenon(R)
Platinum 8160
CPU @2.10GHz

10
8
24

192

192
3 7TB

33 MB

TARA GPU node

Intel(R) Xenon(R)
Gold 6148
CPU @240GHz

2
2
20

40

;
40
384 GB

275 MB

2x NVIDIA Tesla
V100 for PCle

TARA DGX node

Intel(R) Xenon(R)
E5-2698
v4 2.20GHz

1
2
20

40

2
80
512 GB

50 MB Smart
cache

8x NVIDIA Tesla
V100 for NVLink
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LANTA Supercomputer Us:dnSNIwgvda
ouQu 1 luoiBau

“LANTA Supercomputer’ glU9SADUWII0SEUSSNU:gDlAIINSIUMSYSUAU TOP500 AaduduA 70 vovlan
TuMSSadUAU TOPS00 BiasnouwaInosuov anua:iiugiuosnouWII0oS$AIEIAE0SUAU 1 TuoBau AodoGadudU
A 24 vovlandunmsus:kgawaooulunsHaduau Green500

500 CERTIFICATE

The List.

LANTA - HPE Cray EX235n, AMD EPYC 7713 64C 2GHz, NVIDIA A100 40GB, Slingshot-11
NSTDA Supercomputer Center (ThaiSC), Thailand

is ranked

among the World's TOP500 Supercomputers

in the 60th TOP500 List published at the SC22

Conference on November 15, 2022.

Congratulations from the TOP500 Editors

. . s T

Erich Strohmaier Jack Dongarra Horst Simon Martin Meuer
NERSC/Berkeley Lab University of Tennessee NERSC/Berkeley Lab Prometeus

The

500 CERTIFICATE

LANTA - HPE Cray EX235n, AMD EPYC 7713 64C 2GHz, NVIDIA A100 40GB, Slingshot-11
NSTDA Supercomputer Center (ThaiSC), Thailand
is ranked

among the World's TOP500 Supercomputers

in the Green500 List published at the SC22

Conference on November 15, 2022.

Congratulations from the Green500 Editors

. EPb.

Wu-chun Feng Kirk Cameron
Virginia Tech Virginia Tech
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s:uUlKUOE® “LANTA Supercomputer” J0A2WELNSDMNSAIUDTUAGONINS:UUADUWIIOSAUSSIUEE0N
dony. Dogldu (S:uu TARA) fid 30 1M

BowuinSoo HPE Cray EX Supercomputer AUS:NoUGDE CPU suahdaon AMD EPYC™ wuuaisdu A 3
(Milan) $1UDU 496 CPUs/ 31744 cores liaziJ 704 NVIDIA A100 GPU AldUs:ansmwnisuszudawalunonnuij (Peak
performance) fiv 13 petaFLOPS

5nMolmss:UEAUSEUAIsYoVIKA (Liquid Cooling) ATKUS:ANSMwlunsIdwaoonulwwn (PUE) AdAda
lads:uusaifiudoyanduiiogoogo Cray ClusterStor E1000  ADADIUPSIU 12 Petabytes (Boucdodos HPE
Slingshot Interconnect AADWISD 200 Gbps

MSOYIUOSADUWIINDSULNAIKEYDEND LANTA Uu D:rnlkUs:nAlnsaunsaundoyk uundlkoy WOIWUANENW
wanauudanssu aaoadultluus:gndldlukannkangnanknssy 18U MSWAAANAULT NSUSKISDAMS Logistics
onanknssumsdu gaaknssullosiAl goaknssumsdoasinsauuna gaaknssuus=Aue 1TuAU Borhlk
guakNssuINanUMOKUNLa:uLESla uoAlan

doudAnyuoniklioonnus:anSMWANUNSANUDTUYOD LANTA  Supercomputer 113D F0AMIK  LANTA
ANCLIN Supercomputer 1ASOVAUAD (TUINSOONTMSIUAIRUSISIAKUIBUMBUDON WoalUEUUNIUIIETUGD
AolumASua:ionsu

Bonwiuw ThaisC 1asarmnlnsoms Wasudotaualnsomstinsos 2 NUN3SauudKtNs:AuUS:INA  IWolB
LANTA Supercomputer duo31 “ThaiSC Pioneer Program”
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ThaiSC Pioneer Program

ThaiSC [Uasudotdualnsomsunso
IWol3 LANTA Supercomputer
BouinsovniSondaluon@au

ThaiSC TAI038UMSWULNS:UUBIUDSADUWIINDS “aua” (LANTA Supercomputer) AIUS:UUNOUWIINDS
dussnu:goULNQlKDY (Large-Scale High Performance Computer) AlasuMsooNUUUIRDEMUINgNSSUNMOADWIINS
IKLN=AUNUMSIBOUAUDUMINENFNEQS (Scentific Computing) tasinAluladdnynyUs:aus Boaados:uuBIESLA:
(seudalkusmsiul 2566

WoMSNaEoUUS:ANSMWILNNSUS:LDaWa MSooNIUUNS:UOUMSIBNULa:EUAULTgKk RO IUIATUSKIwMS
180U ThaiSC 1690APNSSU “ThaiSC Pioneer Program” AAtUAUUNSWENNSANLONIUOD LANTA Supercomputer RAU
[soMsDeRDANsNW grumMEiuMsaSwwanuIVes:aUILIKCNIUUINEFNENSKSOMNUTTYrYUS:GUS K30
InsomsAttiunoulngInykEnyIasisecdLooUsHNA laidasudoiaunlnsoms3detia:woutndnumsAnuand 3 cnu 1aun
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1. DIWSVYIVUUIKUN (Frontier Science)

WWulrsoms3denl3inAdnMsALDTU Wonoukndmsisundnonuloaidunivdsinslus:AuuugIakso
ssaulan loednnudnurudoandoonudorkuadodoludogholaogortokonvaoodo  ldun

11 DA WMMEMUNeAans (Scientific Challenge) agnolduda U U WSSeAUgMSAUWUTKU
(new discovery) MilkIiamMsWauunogwmans:oa (Scentific Breakthrough) osuaUsINgMsniksonquilkun
dArY (New Mechanism/Theory) 10uUcU

12 DA WMMEAUNSANUDIU (Computational Challenge) UUS:UU LANTA Supercomputer U oNUSSgATS
INATAFR LIS ILI0aNGOOMISKLDEADSIS:AU 4 TB doinzon ms3duwosnaovlnsvasvluanauundlknyiconld
$UdU CPU NN 5,000 cores k&0 MSSaow (Simulation) ABKUDEUS:UDAWAIIUUULNUA TS GPU NN 64 KUDY
dulUluoanidenniu loadnludwanu s:08u3s KsoooRMLSMINENFEQS KsouSaNssUKUNDAIUEATYS:AUILOK

2. 0UISEWoLATrYKIEArYLaSoGoU (Urgent & Important Issues)

OulnseMs3FLABINATAMSAIUNU  wonoulnglumsudludrykidAnyisodouyooUs:inFkdovon [an
laewostunAUs: [psikEowans:nuMIAsugNvIa:donUTooUsNAlNgAMAasodlasuOINnsomsidud Ay ©u
msuﬁUryijwrbu MSUAJYKINSDSIOS - MsUAdnysINewdd  msundrykiguaood  msiiidoykilsns:uia
msuAdoysino:lansou 10udu

3. MUdVgMUTryryWs:auduunalkny (Large-Scale Al Research)

WWulhsoms3demulnynyrus:ausunalknyAsududosldnswennsAnuoru CPU ta/kéo GPU $hudu
N thlugmsaswovrnous INAdAKL . KogNs:AUAIUENUISDANUSIEINSKEDMUUSMSIUS:-AUIIUDKIN 18U
MSWCULN Deep Learning Model aunalkryADANUILUEMMY  state-of-art (BU GPT-2, GPT-3) MSwWuLn
Machine Learning K30 Deep Learning Model [agldgoyaniaw:ionzoonudssndlng (u Joyanwyovadlng
Joyaideoksotonnumuilng) Ms Benchmark Deep Learning Model Training yUNQlkryddemsin Large-Scale
Distributed GPU Training 10uciu

nmsiasudoldualnsoms@oucidun 128 NUMWUS 2565 1A0UN3Y8iaz011sgnnNAdoU
Tk waulogudorduslnsomsunidushuouun laedlhsonsilasuAa@on 10 lasoms3de dod
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DIUIDYUUIKUN (FRONTIER SCIENCE)

Bolnson1s39

uwaawosuinAluladlkulasld Graph neural
network TUMSAUKI@:WOULNEN

A graph neural network-based prediction platform
in drug discovery and development

anutuLIUSVY
Machine Learning / Deep Learning / Al

KoktnlAsoNS
SouFNANSINSE as.Stynya solsauvona

KudgvU/ddNa
Chulalongkorn University

BolnsoN1s39¢
NsfinuooaniuuuadIsSLUNNSEtNINad IKkSUNNS
dargwus:asuoulslasiouta:ugnsenisiciu
lslasunakyuosalknuuoaniu

Computational design of nickel catalysts for C-H
activation and hydroarylation of alkenes

anutuzU3vY
Computational Chemistry

KoKthlAsoNS
SOVFNANSINSY ASWUQN dSICUUNIVF

KU2gLW/FoNa
Mahidol University
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DIUDVYIUDKUN (FRONTIER SCIENCE)

Bolnsomsive
nIswaulUs:ansniwyovddaqdianinsadiksu
wanassiaus:o lwwilkylalasnisshaovuuu
WSadwsUBIWA

Development of electrode materials for rechargeable
batteries through first-principles modelling

anunuIU3VY
Computational Material Science

KokthlAsonNs
WBIYFANEOSINSY OS.dINg d5sna

KLD8LW/FoNa
Suranaree University of Technology

Bolnsons39Y
MsooNIUUAISLUANSENa NN [ak:wauoulns
UgodksSuns:usoumsindauawunivoIN AN [so
wwn

High-entropy-alloy-based three-way catalyst design
for harmful gases treatment from powerplant

anuyrusoUdvY
Computational Chemistry

Kokt [AsoNs
WBIYFMEANSINSY QSANONY USHaSISSSU

KudgU/ddNa
Chulalongkorn University
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ou3dsuUnynyUs=auuunalkny (Large-Scale Al Research)

Bolnsoms3dy
Un303nen Al IWomsIkAUSNLIANUAUNMWIQ
Al Psychologist for Mental Health Counseling

anutusUdVY
Machine Learning / Deep Learning / Al

KokthlAsons
QS.Jul DS2CUATUBY

KudgvWU/donNa
BOTNOI

BolnsoNs3ve

Urynys=ausiuuulsg - doedioyanktoludu [aelduuu
SNaovMSIWSNS:NY

Artificial Intelligence with 110 the data: Few-shot
Learning via Generative Models

anuTUELIUSVY
HPC and Computer Science

KoktnlAsons
QSANASTU ddDUNS

KuUdgoW/doNa
Vidyasirimedhi Institute of Science and Technology
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oudvsuUnynyWUs:auuunalkny (Large-Scale Al Research)

BolnsoNs39Y
msWnwululaauszudawanivvunalkogdiksSunas
mA N dua:NsidgunivIng

Pre-training Language Models for Thai Language
Understanding and Generation at Scale

anutusOUIVY
Machine Learning / Deep Learning / Al

KoktnlAsons
SOOANANSIDSY QAS.ASTU: UBOUDF

KuUdgOW/ddNa
Vidyasirimedhi Institute of Science and Technology

BolAspoN1s3dy
MSWOULNIUUDIE0uWSINSULIUUWKIEKSUNMSUS:Uda
wadoyaadlideunalkny

The Development of Multimodal Pretrained Models
for Large-Scaled Multimedia Data Processing

anurusUdYY
Machine Learning / Deep Learning / Al

Kokun[AsonNs
Qs.INwWBy NSwaUs

KudgvW/doNa
National Electronics and Computer Technology Center
(NECTEC)
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NUSWoINTrYKIEATYLaLSOadU (Urgent & Important Issues)

BolnsoNs3de
NMsANVIAUAUTAYOLAdUDBIANISSIASIERNE
[sh  Non-communicable diseases (NCDs) Wons
WQUUNBAQSIUUUWNIWA TUNSASIDAaNSovIa:daay
[sndonNadags:IT8UISNOUWIILNDS

Computational study of Non-communicable diseases
(NCDs) biomarker characteristics and detection
mechanism for portable biosensor design

anunuUIVY
Computational Biology

Kokt [nsoNs
SOUFANANSINSY AS.US:MAS wolus:gs

KudgU/FoNa
Kasetsart University

Bolnsomside
MsaquuadoyandWaldaagoiuuwasanngugoya
wuhaovamwndomrlan  CMIP6  Gdglluuao
WRF

High Resolution Dynamical Downscaling of CMIP6
Global Climate Models using WRF model

ANUTUEUIDY
Climate Weather and Ocean (CWO)

KoktnlAsons
WBduMdNsINSY Qs.ASHU Jcovrilosu

Kudgvu/ddna
Burapha University
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y 4
anansldou

Tul 2562-2565 ThaiSC 1aiUalRKUSNISS:UU TARA [ogllnsomsataunokiua 213 [Asonis
avsgazdga afansidonuciolul
1) 97udulhsoMs udvauus:innyovou3IVevovAsSHNS

1%

3%\3%
4% N\ \ |

o% \

20%

23%

@ Biology

@ Computational Material Science & Material Science
@ Computational Physics and Engineering & Physics
@ Chemistry & Computational Chemistry

P
@® Computer Science
‘1‘,% : Environment

Machine Learning / Deep Learning / Al
» Engineering

~ @ HPC and Computer Science
9% Other

|
23%

2) dadoumsldvnus:uumUKLUIE»IU

3%
1% 7%

I /
40% ‘l

1%

10%

s

AMINEAY

#11ineunans (CO)

gudiugisnssuuazina Tuladidhnmurené (BIOTEC)
audina Tulagididnnsalinduazaaniinasuviean@ (NECTEC)

u

ausina TuTafi Tanzuazisquiean@ (MTEC)
gugin Tuma Tuladuveznd (NANOTEC)
meaenay

Ay

28%

1%

3.) ananislkuSNISYoOS:UU TARA
25 N

18.75
5 | 14.5 TubuuszuIny 2565 s:uu TARA
TKuSNslunvau 22.86 au core-hours
6.25
0 1

Taulszanm 2562 Davilszunn 2563 Taualseun 2564 Dauilseuim 2565

MILLION CORE-HOURS
0
(5]
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IWunsaguvulu
U 2566

ThaiSC o:joidului niswasuanaln
msu§ms_ua\)ln'§a\) LANTA Supercomputer
IDukan oA wwsauiugmsidausmsaeno
IGusunuuluaunna Gemsnadou s:uuUfua
mslRiiadiosnw msiadsuasious:aunmsai
msfv1u (User Experience) n1sidafkusnis
futin398nus:inA lagnuvnwuviusonitu
440U

1 Hard Infrastructure

Hardware: (5UMSNAdoUUS:ANSMWILNSIOUIUU
Full Capacity IWoQS39d0UUS:ANSMWUODIA30D Supercomputer
nasUs:ioundwatuisnlunisus:zudawawudulyga
https://www.top500.0rg 1a:90PNSSUNISOENBIUNAEOUSUU
(Open Beta) IWOlRNSUADUENINSDIUODINSOD Supercomputer
TuMssopSUNSIBNUATADUKaNNKaENG 130UDSD

Utility Facility: NQg@ous:uus:ungnuSau Liquid Cooling
Fodus:uus:uen>WSoUSUILUTKL Ranunsns:unanWwSoula
ogw0Us:ANSMWIazUSKgawaoo U soUlUTvMISINUSIUSIU
3lAs:KToaNUENIUSOIUNSIBWADOLYODS:UUADY

2 Soft Infrastructure

Support System: darns:uuatuayuMsadnslEou
WolRyndoonsldouasnidnio ThaisC 1da:aon sdai5d
WIUBOYNMY Web Portal 18:USUUSONS:UDUNSUSKISSANSIK
§1BUSISIAUANLNSOUIOUONWBIBIKED W3OUMDAAMUAIY
Auktnnisrioula

Online  Training:  1O38UNDNSSUMSM  Workshop
MSIBOU Supercomputer WO WSIBIUAUCD ) B0 ThaiSC
DeilalRYAaUloa NS NaTASUNIINSIUlAWILBoON D Website
lla: Facebook

Software Appl|cat|on Gadouanadounstdonulusiinsy
la: Software TRAUINSOD Supercomputer WhKLEiDlRENLASD

aduayumsidougootin3derus:inAldogodun




T L s spaeet by e BULAN iy T 0 el
- S oul“““““h

3 Management System

Woad1oUs:aumsniRdIRAUYTBUSMS ThaiSC Sousuuso
suiwulnsvaswyookudeu ol

Supercomputing Infrastructure and Operation (SIO):
QSDvdoUIA:AIUAUUMST O UOVIASOD Supercompter
TKawisndidunislaogiolfuls:angniwaasa
24 o wlauTRMUsNuTumsGad - Software
lla: Application KL ‘] uunoo Supercomputer

Scientific Support and Domain Research (SSD):
TRrnuSnuno Tudhun BB YW Tuanen3deco
wWiUBovMwSs:uUSAUTG AWCULNTUBILT 2565 AWULN

Supercomputing Operation Support and Business
Development  (SBD):  doansiasus:1duwusSIwo
TrdoyasUuuunsidoiuuazussaiuoiuwodlns
130U SOUBUWUANUSSADIA:MSASWADIUSIUTO
AUKLDEOUNASTIEsONBU

4 Standardize

ThaiSC 1aANWY GAP Analysis 0NULNASTHU 1SO27001
WoldlumswiutnnowUasanslumsTkusmsaoudt 2563 weuln
uoghodaidion 081U 2564 GGUNNSAVKUQ 44 D ta:l 2565
AIGUMSTKLA 60 90 ta:lAInSaUnUWSOLTULNASTU ISO27002
AR:dwatoAuTdluIGounanAu 2568 WolkanAdulolundulaoari
yoodoalla:ms Bou



—OQUTSTANDING

TECHNOLOGIST AWARDS &

v’

NDNSSUUDVAUY ThaiSC
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nsunidauo HPC inUs:=s1AUdYY

ThaiSC

" ANSCSE25

The 25™ International Annual Symposium
on Computational Science And Engineering
(ANSCSE25)

fu 3uf 8-11 DuYU 2565

fONSSUSATU TU ANUSNEIFNEQS  UKISNENEY
vouunu lusuuuu Hybrid Conference AlASUIRESGIN
SnennsiomalulssinAlng taschoussnA SIUDUWINSOU
fioNssu. JUdU 116 AU

[0 asutEBy AnuniFisug 1SUBRYIKITUATUENSSUMS
(Committee) Tu Session High Performance Computing,
Computer Science and Engineering Program Chair

UONDINUU WUSKISON ThaiSC SolASUBIYINSIU
ussgngUdU 2 Mu laun asUecd ASBaNa SOUUSSENY
lukolo “EU-ASEAN HPC SCHOOL 2022 ua: Qs.uUasy
ANUNIASUY  SOUUSSENEIURDTD  “LANTA  ARCHITECTURE”

Pure And Applied Chemistry International
Conference (PACCON 2022)
fu 3un 30 Uauigu - 1 NSNNIAU 2565

ThaiSC  1ASoU00NYSIUMUUSEUIBIMSUINIUA
Pure and Applied Chemistry International Conference 2022
SaUUSKIWSUA 30 DnUeU - T NSNAAU 2565
U anuunAluf@dws=souINETIACUNKISANANSTo WO
Us=duwusMSIKUSMS
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n1saduauunsweInsINowa un
unainsalu HPC

UK13ng1dginvasAlaasiazdarinviu
waurdngamaasiazinalulagnkvsia
SOuYaviu EU-ASEAN HPC School ﬂg-\)ﬁ 2
fu 3Uf 5 — 10 SUIAU 2565

UKIINENFUINUASANEQS (UN.) Souniudtinonu
wauun3ngFaasias lnnfufaauhomm (@ons) dhlog
AUSNSWENNSAOUWIIOSIWOMSANUDTUIUED (ThaiSC)
SOUSaU EU-ASEAN HPC School 2022 Wiogaglunns
wouunnnu:iasAngMwMsIAulonodu. HPC  ta:ms
Us:andBAUdngmIATAIUEAYMOAUSAULAHASUSND
oA Jryk COVID-19 ta:msUooniuniasssusid 1udu
Mol Msda EU-ASEAN HPC School 2022 1a5unow
IRUBOUIUAUS BUADNUSIUDD ASEAN HPC Task force
lla: ASEAN Committee on Science, Technology, and
Innovation  MeldMsatiuauuNakmMwe suwiunaln
Y90 Enhanced Regional EU-ASEAN Dialogue Instrument
(E-READI)

[sossuladourangasifeanumsoonuuuia:doulUsinsy HPC  wadkwnnGeuladlomadnwussoiugivos
noUWIIOoSS:AUlaN 1BU Fugaku voorguu, LUMI ua: Meluxina vooglsy, ua: National Supercomputing Centre uoo
AoAlUS  0a00RUIBILBUAUENSWENNSAOUWIINOSIWOMSFAIUDNUTUED  LA:SLNANSNSWENNSEINWIKOBIA  tU Qneu
SnenFansussNAlNg UonNNTgoDNMSIULLNBYANIA:NISUSSENEINEDNU Life Science, Earth Science, Urgent Computing
ta:fioNssUAtNINIAQOAKNSSUAINEITOONU  HPC  LINSIU

oudlasuiissaonnanuinus:Augovovakmwg sUla:oNBuukanoru  aaoaRuyBeyIylasyigoduoon
armwelsu onBau ﬂqu ta:Us:InAdU 9 Tudnu HPC ©YA Dr. Zurina Moktar (Head of Science and Technology Division -
AHunouansmMsoBeau) Prof. Jack Dongarra W1ASUSW3a ACM Turing Award U 2021, Prof. Satoshi Matsuoka (Head of
the RIKEN Center for Computational Science), Associate Prof. Tin Wee Tan (Chief Executive - National Supercomputing
Centre Singapore) Wudu nod UﬂlSEJUﬂ]OSUﬂ'\SF]OlaOﬂ 70 AUNUS:INAGUNBNOBaU  1aSUMSWnousulia: oumanaos
BoidumsiasuasornanmwlkiuynannssulkulugnusyihAudol Tuanundnu HPC Afhdoinalkud



TUSUISNBOLNU SFIASWIANS KaoSSWFT (S0pUdaNSENSIDMSOOUANUN SNEFNEns Seiia:uSanssw) lia: asJecD
FEBuNA (Us:susoulunrurino U ASEAN HPC Task force, SoowounamsAuginAlulagaidnnsalindlia:nouwalaosikosCl a:Fiue
n§wzmsnouvv:)mos'lvT}omsﬁwuaruﬁuao) nanoavu W3aLADY HE. Igor Driesmans (10NaASSBNaakmwe lSUUs:51onBeu) tia:
Mr. Juan Pelegrin (Snuoemsrdluyon CNECT aknmwglsu) uonond Tufionssuduusn as UecolasauussenalknudnAnu
TurkoTD “ASEAN New Supercomputer System LANTA” tia: “HPC in ASEAN” (D¢

Tussk3omsidauguonenusnenFaasUsanAlne WoSUA 7 SUDAL 2565 as. auyry akanscul (WEdegeue
S d@oNy.) aS. UUaBy ANNIFSUT (WEHWONUDEMS ddNy.) La: aS. AVNFA NOYAUN (WoUDUMISSLNIANSNSWENNSEINW
KOG Ko NBT) lathiauadioyalagdonuineanu @ong, ThaiSC ta: NBT audndu foudniduudiuaniun tu Data Center
(LANTA), Utility Building, Seed Bank (Brooks) lia: BIOTEC Bangkok Herbarium (BBH) TuSugameuooou Auou ThaiSC
1AN$2U00NYSTNSSANSAUKIINNALINUOSANENS  WElRANWSINEINUWANATUAIA:USMISYoD ThaiSC UoNNG MA
ONBUIOIAINSOUIU “Invited talks on HPC” lla: “The panel of Industrial roles on HPC development with representatives
from the industry and the scientific world” SoUfvlASIUKNZORUATUWINUS:AUZOYOVEKNMWE ISUIlaoNBEU. WIBEIBINY
AJBaEsoa:ynsoArUICTMINEKkMWEYISU 018U tasiniSau ofonssuikandlahwninesiosluninss (©BauIazasnw
glsU) MAwNBU (AWS/Amazon lla: Huawei) laznMAMSANWYY (Sngnsiia:unfinyg) naswinsodngsounu Boo:8o8lK
INQS:UUTA HPC AystunnssoundlundmAua: fanluauna

M@0avIUMd 6 Sulu A
ThaiSC  I@:AUADISIUTDSKIW
Us=nFyoo NECTEC &olaiinsoudu
WBdUdoU l1az/KSo Bouva U 1BU
0s. Ung Andsuina, as32sstu
3SOUBA, ATUANST NUNESSaU,
QSBUWUY  $o0U  1@ATUMSION
wsBalaly 1udu
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ThaiSC auuayunsweinsaiu HPC naziw
BedseylRInAUINANW SCI-TU dUnona:
Ian31s193a “Best HPC Performance” IR
UsanAinsfumsikivduus:uoananoumdiaos
aussnu:gw wiosuddgswIanausouiu
“ldk3u —ooalasids - vaIsy”

National ~ Computational  Infrastructure
Australia SOUNU HPC-Al Advisory Council tia: National
Supercomputing Centre (NSCC) Singapore US:NF
WaNMSILLIUISHADWISIOUMUDTUNMDINEIFNENSIE:
Uryryus:aus dmsutindnulundmnoBauudwnnso
A 5 “The 5th APAC HPC-Al Competition (2022)’

mswodud DUnAnuIa:in3deR 1aSUAQIEONTRIINSIULINTUNDAU 24 AU SOUWIINUOTUNSY 100 AU LN
annUuMSANUIE:ENUUIYY 20 1Ko NN 12 UsHnAlUNDNMALBIUUBWNIA:00dl0sIdy . YitiodunnAuGooNWNoUSY
ANUEMSAUDTUAIEZIUOSAOUWIINOSN3N 4 1iou Nounodldansluldinsovtiuosnouwoinos GADI (NCI) ua: ASPIRE
(NSCC) lasnnAudna 2 dou Tunsifong 3 Jo WioBoiusda tla:Bononuiduadlumsiionduda:du Bondn

WHumsiaunoifiou 6 1dou Adoo@Ninu: AWLOLU oanu

Wall-clock Time (ms)
Large scale R
Smallscale ®
Baseline2 *
Basaline 1 =

5w wm sw @w  m9 W

Experiment 2: Dataframe Merge
Summary of Findings

* Large scale workload spent 25.19x wall-clock
time more than small scale workload, following the
increase of 25x number of iterations.

* All workloads achieved the range of 369 —

587 MiB/s (59% different) bandwidth and 3.2 -
5.4 GiB/s (69% different) throughput range.

- Consistent throughput were observed, yet quite

varied bandwidth achieved.

Min-Avg-Max Bandwidth (Mig/s)

p—
Salocis

Baseline 2 —_—

Baseline 1 [——

Min-Avg-Max Throughput (GiB/s)

Large scale ——
———————

Baseling 2 —

Baseline 1 —_—

Pngmstodunvaudoduls:Gudnykikan
vovlanAvUAUUADEFIUOSAOLWIIDS MSILOTU
GONKLNEIRENDBUL AR NANU:NSIBYIUoSAOUWIIN0S
ta-wouunuadynyus:aus Tkrionuldigonaa o
TKIaFaoulUIBlumswouunArumwasatia:nugodu
auw&aoou

AoUALUNANUIUKIINENdsSSSUAEQSTA
SuMsalUaUUMAdMSAUDTUAIKSURNZoUNAUE
NSWE&INSADUWIINaSIWONISAUdtUTUED
(NSTDA Supercomputer Center -ThaiSC) 1a5UrNIU:UN
N 918 5.59Md UISN3TYnYY 019158 USEN
a3 Wand dwsulong Quantum ESPRESSO, Widy
AENSISE as.NOOAU ASISIUUN 91NSTUSENEN
3INEMSADUWIINS dkSUPNE Deep learning lias
WBEFANANSINSE 05.0510N8 danofsd oNNSEUSN
NNINTOANENSIAANAEIKSUMSIINS 1KWAAWS



ThaiSC soudaduayuinSau1e CONI IWaIdN
sSunuauuvauuanyaus Rockefeller

COVID-19 Network Investigations Alliance #0
nSotnems3vesluulbsalsa-19 Ihkuewolds:3oms
NANEWUS dUNCOUOSwSBISICoUYYE FAnuasmsdooiiu
AkU:audoUs:38u. soulufiomsaswgnudoyadudlosa
[n30-19 woous:NAlngdKSUIWIS:SoamuMsiNIsnag
vwiusnomeludssinAlnguaninno@au ATk
SoUKANEKLDEU 1N ANUIDYANENSIWOSOU UKI3NENAE)
URQA ATUEWNEANAQS [Sowenuiasnsud tiasamuudvg
SNENFANENSMISUIWNENDOAWUN  LlaskUDEUDINUSEINATU
nIMALBEa:SUDoNIEEIA laun arsistussusssulag
Ussguand  asIStuSIUSTEUNLWEY  asISTUSY
doAulguBaaunu snsstuSIWaUUUE ansistussduladie
(l@:aNSISTUSTUNIAIBY

UOﬂD']ﬂﬂ’]SlW']S Someluin3oinEliad waoNMSANUYOLINSOUNETUINUNSIEUIKAU GISAID nlUU?ﬂUUOUGWUSﬂSSU

Tosas:aulan Av:dagikiIoMsnatewuslaundoiu Boludoumsus:usawadlUuAsousouomsids:3od Gooduduns
uAWSIAEINUCONUGoIMSIBONU ThaiSC AU IRUSMISUS:UdawaUs:ansnwao (High Performance Computing:
HPC) drkSuMs3vuNWINENFEQSSINIUNETUaUUMSUS:Udawa soulufiomsIRFUSNENMOINATA ta:mMstdou Application
MU Bioinformatics rlAIASoUEIASUToYaMSINS :KADAWILUENUCONWADOMS

Phylodynamics of pandemic coronavirus in ASEAN

updated by Association of Southeast Asian Nations (ASEAN) and enabled by data from @
3,067 of 3,067 genomes collected between January 2020 and March 2023, last updated 2023-03-21

Transmissions RESETZOOM | Phylogeny

Region A

W srunei W Thailand

[ cambodia B Vietnam
Indonesia Africa
Laos Asia

|| Malaysia |7 Europe
[ Myanmar [l North America
[ Philippines B oceania
W singapore B south America

Makassa

olakarta 9 + k‘(@’ == @ ey —— 0 4
L5y e 2020-January 2020-August 2021-April 2021-November 2022-June 2022-December

Leaflet | © Mapbox ® OpenStreetMap Improve this map Date

P

built by Freitas et al with Augur and Auspice, using data made available through GISAID EpiCov™
We gratefully acknowledge the Authors from the Originating laboratories for obtaining the and the
where genetic sequence data were generated and shared via the GISAID Initiative, on which this research is based.
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THE DEVELOPMENT OF HIGH-RESOLUTION LAND
SURFACE  INFORMATION  FOR  IMPROVED
AGRICULTURE, WATER RESOURCES, AND
NATURAL DISASTER MITIGATION MANAGEMENT
IN' THAILAND

Saowanit Prabnakorn' and Natthachet Tangdamrongsub®

' Agricultural Engineering, Faculty of Engineering, Rajamangala University of Technology Thanyaburi, Thailand
2 NASA Goddard Space Flight Center, Greenbelt, Maryland, USA

Soil moisture e

Public

TULIP

Figure 1-1 Comparison of spatial details obtained from the public (top) and TULIP data (bottom).

TULIP can offer ~625 times more spatial details (at 1x1 km?* resolution) than the public data’s 25x25 km? resolution.
The monthly-average soil moisture (first column), groundwater storage (second column), evapotranspiration (third
column), and surface temperature (fourth column) for September 2022 are shown here. For soil moisture and
groundwater, cool and warm colors represent wet and dry conditions, respectively. Different color schemes are
used for evapotranspiration and surface temperature visualization, with warm and cool colors indicating hot and

cold conditions over the region.

Comprehensive land surface information is vital  and subsurface water storage, evapotranspiration, surface
for water resource management, natural disaster mitigation, ~temperature, and net radiation. In water resources
and climate change assessment. The information comprises  applications, the key elements are soil moisture and

water and energy balance components such as surface  groundwater, where data availability plays a significant
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temperature, and net radiation. In water resources
applications, the key elements are soil moisture and
groundwater, where data availability plays a significant
role in our everyday lives, particularly in assessing
water availability, food security, flood/drought intensity,
and wildfire occurrence. Soil moisture, for instance, can
be used to predict plant potential yield and productivity,
and knowing the status and timing of soil moisture
can help improve growing and harvesting strategies.
Soil moisture is also an important state that partitions
precipitation into infiltration and runoff, which are the
major pieces of information that control flood prediction
skills. Similarly, in many regions, groundwater is a
primary source of drinking water, as well as a source
of water for crop irrigation and agricultural systems.
Also, it helps to preserve wetlands and springs, which
are crudial for freshwater biodiversity and the conservation
of migratory birds. The ability to monitor groundwater
will allow us to quantify groundwater recharge and
replenishment, critical information for water resource
management and mitigating water scarcity.

Despite the importance of water resource
information, the publicly available data has limited
spatial detail. For example, the Global Land Data
Assimilation System and the European Centre for
Medium-Range Weather Forecasts provide datasets at
25x25 km? resolution, which may not be applicable
over sub-provinces smaller than the provided grid size.
This coarse-scale data has a significant impact in
Thailand, where many districts are smaller than 625
km?” In addition, public data do not always provide
comprehensive hydrologic information, and an essential
component such as groundwater is frequently absent.
As a result, it is apparent that enhanced water resource

information is required to improve the reliability of

environmental change and risk assessment at the
county or sub-country level.

The Thailand Ultra high-resolution Land surface
Information Project (TULIP) allows for the simulation
of land hydrologic components at resolutions up to
1x1 km?, offering spatial details 625 times greater than
public data (Fig. 1). TULIP aims to provide more
comprehensive water and energy balance components
across Thailand and can be used in a variety of
interdisciplinary areas such as agriculture, climate, water
resources, and natural hazards. The simulation is
performed using the NASA Land Information System
framework, developed in a parallel computing environment
that is compatible with the ThaiSC machine. Because
TULIP employs a global land surface model, it has the
potential to expand the focusing area (e.g, the entire
Asia) while also increasing the resolution to a sub-km
level. Additionally, depending on doud storage availability,
the datasets can be made publicly available in near
real-time, allowing TULIP to be used in operational

applications.
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COMBINED IN SITU XAS AND DFT STUDIES
ON THE ROLE OF Pt IN ZEOLITE-SUPPORTED
METAL CATALYSTS FOR SELECTIVE N-HEXANE
ISOMERIZATION

Siriporn Jungsuttiwong', Yuwanda Injongkol', Pongtanawat Khemthong®, Nuttapon Yodsin®, Jatu-
porn Wittayakun® and Frank Roessnerd’

' Department of Chemistry and Center of Excellence for Innovation in Chemistry, Ubon Ratchathani University, Thailand
2 School of Chemistry, Institute of Science, Suranaree University of Technology, Thailand

* Center of Excellence in Environmental Catalysis and Adsorption, Thammasat Univesity, Thailand

* National Nanotechnology Center (NANOTEC), National and Technology Development Agency, Thailand

> Technische Chemie I, Carl von Ossietzky University, Germany

Figure 2-1 Combined experimental and DFT studies can elucidate the role of Pt in HY zeolite. We found Pt-HY
catalyst improve the octane number for catalytic performance and product selectivity by isomerizing straight-

chain alkanes to their branched chain isomers.

In this study, we used several in situ, and isomerization. HY zeolites were synthesized using the
spectroscopy analyses to investigate the roles of platinum rice husk silica and impregnated with Pt precursor by

(Pt) in zeolite-supported Pt catalysts for selective n-alkane incipient wetness impregnation. Typically, HY zeolites
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Typically, HY zeolites have proved to be active hydrocarbon
cracking catalysts. The particular challenge is to find an
effective catalyst, which favors the isomerization of
n-alkanes without too much cracking. In this work,
adding Pt atoms to HY zeolite provides an enhanced
multifunctional catalyst for converting n-alkanes to
branched hydrocarbons. To understand the effect of
Pt, we further investigated the reaction mechanism of
n-hexane isomerization to 2-methylpentane (2MP) and
3-methylpentane (3MP) by DFT simulations, using a
cluster of 30T HY zeolite modeled through B3LYP + 3D
calculations. We found that, at 450°C, the isomerization
on Pt-HY gives higher cracking products. Decreasing
temperature to 300 °C yielded greater selectivity of
branched hydrocarbons. In addition, DFT calculations
demonstrate that the 2MP production via route A1 (C3-
C4 bond activation) and a rate-determining step of 0.97
eV proved more thermodynamically and kinetically
favorable than the 3MP product. This agrees well with
our experimental observations. Consequently, the presence
of Pt on the HY zeolite plays an essential role in both
Csingle bondC forming and breaking. Finally, the Pt-HY
zeolite is an efficient catalyst for petroleum production,
improving the octane number for catalytic performance
and product selectivity by isomerizing straight-chain

alkanes to their branched chain isomers.



2565

v

RAPID SARS-COV-2 VARIANTS DETECTION IN
THAILAND USING NANOPORE  SEQUENCING

Piroon Jenjaroenpun', Thidathip Wongsurawat', Pongpun Sawatwong', Sumonmal Uttayamakul®

' Division of Medical Bioinformatics, Faculty of Medicine, Siriraj Hospital, Mahidol University

? Department of Medical Sciences, Ministry of Public Health

Next-generation sequencing (NGS) by Nanopore
technology is accepted in WHO guideline (2021) for
SARS-CoV-2 whole genome sequencing. With Nanopore
technology, SARS-CoV-2 variants can be detected
accurately and rapidly. However, a step known as
basecalling, which converts raw signals to nucleotide
bases, slows down the process during Nanopore
sequencing.

ThaiSC has provided the resource to accelerate
work in order to overcome the bottleneck in basecalling
using GPU V100. This resource reduces basecalling time
from 3 weeks to 8 hours per run. It enables us to
obtain SARS-CoV-2 genomes and variant identification
within one day of sequencing.

The Nanopore sequencing with GPU resource
provided by ThaiSC is an effective strategy for fast
turnaround time for SARS-CoV-2 WGS variant detection
and an important tool for genomic surveillance to

inform disease control actions as shown in Figure 3-1.
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Figure 3-1 Dashboard of SARS-CoV-2 variants using

Nanopore sequencing and analysis on ThaiSC server



2565

v

MOLECULAR DYNAMICS INVESTIGATION
OF CHOLESTEROL BINDING SITE ON THE
LUMINAL DOMAIN OF SCAP

Puey Ounjai', Charal Khiewdee®, Tanadet Pipatpolkai’ and Sumonmal Uttayamakul*

! Department of Biology, Faculty of Science, Mahidol University, Thailand
% Science for Life Laboratory, Department of Applied Physics, KTH Royal Institute of Technology, Sweden

Mammalian plasma membrane contain about
35% of cholesterol which regulate the fluidity and
permeability of the membrane. In the cell, cholesterol
also plays role as precursor of different types of
steroid compounds. Despite highly importance for
cellular function, the imbalances in cholesterol level
was demonstrated to associate with obesity, cardiovascular
disorders, mental disorders as well as cancer.

The cellular cholesterol concentration is regulated
by the sterol response element-binding protein (SREBP)
pathway in the endoplasmic reticulum of the cell. The
SREBP pathway comprises of 3 regulatory transmembrane
proteins (I) insulin-induced gene protein (INSIG), (Il)
sterol regulatory element-binding protein (SREBP) and
(IN) SREBP cleavage-activating protein (SCAP).

If ER cholesterol is lower than 5% of total ER
lipids, the SCAP-SREBP complex will be translocated
to the Golgi apparatus through mediation of COPII
proteins and the MELADL motif. In the Golgi membranes,
the SREBP is will be digested by S1and S2 proteases.
The proteolytic cleavage of SREBP could then release

bHLH-Zipper domain that could subsequently be

translocated into the nucleus to activate the sterol
response element (SRE) which will upregulate expression
of genes related to cholesterol acquisition (Figure 4-1).
Whereas in case of high ER cholesterol, the cholesterol
molecule induces the interaction between SCAP and
INSIG. Association between SCAP and INSIG prevents
the translocation of SCAP-SREBP complex to Golgi
and will result in reduction of cellular cholesterol (FIG
1B).

Despite the fact that some recent structural
studies revealed that 25-hydroxysterol (25HC), an oxysterol,
can induce the INSIG-SCAP complex formation by
binding to INSIG. The cholesterol binding site in the
SCAP is still under investigation. Although it would be
logical to believe that the binding of ER cholesterol
to SCAP would occur in the ER membrane. A recent
report proposed that digitonin, a saponin based detergent,
could bind to the luminal domain of SCAP and propose
that such domain could potentially serve as the cholesterol
binding site. Unfortunately, at this point, there is still
no direct evidence to demonstrate the location of

cholesterol binding site(s) in the SCAP molecule.
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SCAP, INSIG and cholesterol, in this work, we applied

To scrutinize the molecular interaction between

coarse-grained (CG) molecular dynamics (MD) simulation
to investigate the binding dynamics between SCAP
and INSIG in the cholesterol-containing lipid bilayers.

To our surprise, cholesterol did not stably
bind to the TM domain of SCAP and INSIG. Furthermore,
we observed the cholesterol-binding site on the luminal
domain between loop 1 and 7. We also captured
highly conserved residues on the luminal loop 7 where
cholesterol interacts more frequently.

We hypothesized that the luminal loop 7
potentially stabilizes the binding of cholesterol on the
luminal loop 1 like “a palm of hand” to hold a cholesterol
molecule (Figure 4-2). Together, these results provide
structural insights on the interaction between SCAP
and cholesterol which will benefit the development of
novel therapeutic strategy for the diseases caused by

irregular cholesterol homeostasis.

A

Cytosol
ER
membrane INSIG
Lu

Figure 4-1 Cholesterol regulation through SREBP pathway.
(A) Low cholesterol condition (B) High cholesterol

condition.

Figure 4-2 The cholesterol binding site on the luminal

domain of SCAP.
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The Thailand Ultra high-resolution Land surface Information Project (TULIP) is
developed under HPC environment. Using TARA HPC increase the speed of the
model simulation, which is very critical for near real-time application.
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+ MSWOULNUSMSMU AFHPC MIsooniuuliassams Data Center Us:anSnwad MSHKUQUNASTIUNS
usSMstaAWUanany
National Supercomputing Center (NSCC) lla: A*Stars Computational Resource Center (A*CRC),
ASIA Singapore
« AWSOUdOlUMSWAULN HPC S:AUNDNADIBUU lla:MSWeuLNMavAUGU HPC
National Institute of Advanced Industrial Science and Technology (AIST), Japan
+ MSWOUUNUSMISANU Al uunandditia: Visualization
RIKEN Center for Computational Science (R-CCS, RIKEN), Japan
« AWSOUdOlUMSWEULNUSMSIA:398 U HPC

University of Luxembourg, Luxembourg
+ HPC system architecture design, development of country-scale HPC service, data analytics research
« MsooNUUUAMUJOENSSU HPC 11a:MISWULNS:UUUSMS HPC Tus:QuUs:INA Ms398NU Data Analytics
Institute for Systems and Computer Engineering, Technology and Science
EUROPE (INESC TEC), Portugal
» sUwuuMSIRUSMSYOOAUE La: Industry HPC
CSC - IT Center for Science Ltd., Finland

+ Building international HPC ecosystem

Intel Corporation, USA

» Users and staffs training on HPC software

« MSWouUNMasAUlia:NNB:aKSUNMSIBgowIDSIIa:aSaIdSaU HPC
NVIDIA Corporation, USA

AMERICAS « Users and staffs training on Al and deep learning using GPU

« MSWOUUNMAdAUAU Al lla: deep learning [aeld GPU
University Sounthern of California, USA

« ADWSOUDONUMSIVY HPC ﬁuaouus:uu exascale supercomputer

National Computational Infrastructure (NCI), The Australian National University, Australia
AUSTRALIA « MSASIOS:UUAAND HPC S:KIWUSHNA
The Pawsey Centre, Australia
« MSASIOS:UUAAND HPC S:KIWUSHNA
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