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v
anson CEO

as. Ugaal ASdena, CEO
AUONSWEINSAOUWILODSIWONISAIUDUTUGD

U 2563 mss:unquov COVID-19 ladowanuuds:siAu
fanogwlkngkasolunnnindoudoicsUuuumsldgsads:Sidu
TJoutivanouAsugioua:donugooUsHnFcor Molan

MSETUNUIUTA 2 JooAUENSWENNSAOUWIIN0S
1vT}omsn°1u:>ruﬁuao (ThaisC)  AlaSuwans:nudunu  ogwls
AouisilawsnenuagoGiuRialRMsciaunslulda:nuAs
AololdgoanunsncuddluldunAgamfisiosinla  logoasy
Sowdladvdolud

AUNISWAUUNANINIWANNSHIIOIUYODADUWDIILODS
aussou:go  slarhmsuSuIUaBUNSAoANYOOS:UU TARA 1o
WUUS:ANSMwMSIBNU  tasiwiolkaoandoonuulounamelu
Yoo dONY. A:UENgIUMSIRUSTSNAUY B0 UWUIAU ta: A
Juduinoddomsn @ny.  1AsudoNsaassouUs:urUl
2564 & SUNSIOKISIUUADUWIINSAUSSNUEGOULNAIKTYIWO
TRUSMSAUUS: IR IUS:INATRDTaAUaNSIRQIRUNU
Us:tnrﬂuqﬂmnz‘iuq Ads:uu Supercomputer WonsweuLN
SnenFdastiazinaluladglus:auds:ine

AuMsUEMSUU S:UU TARA donolRusnsiulnsoNs
Nomolu @ond.  Wukanualddimsidasulrsonsonmeuan
4oN%. MLIINMASY MAMSANU tazMANBURNUITUNSE
Anundnsos  waldumstasaunouwsoulumsIkusNSs:Au
JszinAlud w.A. 2565 ciolu

AuNSWaUUIUAAINSIa:o0AAIUSIHONISIZoU
ADUWDINDSAUSSNUEED lSﬂﬁle‘nglf{EJ:)mfylaWth\) (Domain
Expert) L1SOUIQM Workshop  la:oUSUNMISIBoUADUWIILN0S

aussnusgonuynaulolukaisdu U N Workshop Intel-Al
on HPC 1Judu

AumMswauudnen wnodunisidoulaoingoie
WUSDOSADUWIIADSAUSSNUEGDS:AUADNMA  t1asmsasio HPC
International Visibility Uuis dlonaiinsouviu Supercomputing
2019 ¥ovidou wnFdMeu 2562 AUs:NFaksgowsm  1ath
lausunuINluAs:aulan soufivNMsANU cutting edge products
lla: global HPC trend dkSuouNAQ

uonondnisAslasuiResailduyunuls:nAlneload
unuIndAnyluAnurioNu ASEAN HPC Taskforce  milKINgld
SumWIRUBOUIRIIUDIMWIUMSIOSEUMSYa  The 1 EU-
ASEAN HPC School in Bangkok muulgunenussubou
AOUWILDSAUSSNUEEDSKI0NIEINIAIBYO:SUDDNITYDIA
(ASEAN) tazaknwglsu (EU) udidoodosaniumisni COVID-19
Sodlovdmsusuidousonlu

doktonisndnnumeandlounlul 2563 Aomislaid
fomagoeauuayunvooAndIUZIazNSWEINSIKAUOIUNID
inAlulgAdAtyuooUsind 18U Msdaiia:Us:Udawadoya
Genomes  DSatiaztuomonmsdoonusnulsa COVID-19 T’
KaukUgvUa:NISAlAaTUaUUALINANUILKIINYEY
sssUEQS AUgaUW TRaNSNINSOUMSIELIU 2020 APAC
HPC-Al Competition

WanNMSAUINAOUNRNSSUWCUUNFINGNW . Lla:ms
aduauuanumsnidAnyuooUs:nATlLED 2 AW RIS
1asunoU30IPNNKUDEUMAST taztoNBUIUMSININYOLS
NSWENSS:UU TARA  IWOMIS3dBI@:WCULNUOKLUDEU  [BU
NSUADUAUUAWY USGN SCG SN0 (UKBU) ta:nans OBIuE-
inAlulag n3U (KBTG) 10UAU 1TUNMSODNENILDAQYODISIIINS
wauumodusnemanstasinalulagludsanalnedu Sulu
Go013NSWEINSNIOANUNDUWIINDSAUSS DU ZOIINUNEUUEUU
WalRkKUDsUSTIasoNBUANIaUNSIARUGoAIWEoINISKSD
msiasunUasisoaisaludoauu

Tudouus:ntu 2564 1519:1RADWAATYNU NMISDAKT
la:1038US:uUANSISTYU [NASOLSUSUUNOUWIINDSAUSSDILEED
galk  lagmamsnidns:uulkivodiswbianonuasngd
N315:0U TARA TuloouUfd 20 1M [aedoihio:w3oulRUSMS
WU 2565 TudanidenumsaudumswolkNGoRu3dunola
SuUs:lostionMsIBonus:uu HPC - aunalkeyhomnamuums
Anun KUdbEoUMASY  asloslawnzogwdoonUs:noums
tonyu AdudnAvNSssUKGAIIUAUAMMEEATY

ISK3010U0EN0POI  ThaiSC  oxaunsnlududou
dAryAgowaluauunmsweuundnemans  inalufad  ua
uSanssulukaNKaNEaY  YoMASTIia:MALNBUWOIWLTQ
A WELSOlUMSIoUS:AUUSINATAUNELIU
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UnasuwuSKs

AUSNSWENNSAOUWIIRSIWOMSANUDTUIUZD (NSTDA Supercomputer  Center)
K$ONBUNNUIN  ThaiSC 101mamsmluumu1uUnaao msdduondludnugd  (2562) Gu
LJDIUUfﬂSOOO\)WCUUWSLUU1HIKU1ﬂUﬂ15]8\ﬂUﬂWEﬂU dond. [agdowudve 54 [soms ua:
ThaisC  laSunonuwowaloogwaoong Idowunmeludosnuuunds  4.2/50

ThaiSC - GoitkuNeoaduAUGUSMSAU HPC  ADLINSTUS:AUNDMA - 1a=o:0a
TKusMstiynnamolUlul 2565 uwuouSaBonsTUARDAAOTULT 2564 IR ThaiSC
dssuu HPC Alknydun3au 20 1M ua:Slomadudurus HPC SudurvluoBaugonso:
waunAug onmsusmsmeluovAns Iugmislkusmsunnameauanlus:duaina Boudas
Uonollnson3ssnuldoius:uuzooist  klowulnsomsuuludu  i0unoumnmatia:wia
oo ThaiSC luldia:Ukin

dwsumsrinondlut 2563 Uu ThaiSC tiolduaovdiulkny doulsnfAonsiasau
Msd0BonsAtUA HPC TupuUs:Itu 600 aUUN Bodoodnsikuaswasduaduinadn
ovs:uu Worhkuadoulumsus:noasim loedmsaaauloininalufads:uienousoudos
goolkad (liquid cooling) LABIUS:UU HPC Ak BooxduAusnluds:inAlnaAldinAlulagd
UONDINSIYALDYQAUOLADSUUIONIAD  ToCiovIMsddNiiuULazadnunodsIy Utility Building
OWdIKSUS:UU HPC  IlRDWADOUIWEOWODEDUUSRU. 150 ahuuin

douRdoofiomsuskisdamsmelu uwoduanuduniolRnsrinoua SN
‘scale up’ donDUADOIMSIUYNUAELNSHALESED ‘excellence’ 1d dnulsn ThaiSC larins
BUUSU Business Process lwosoosumslhusmsanmomoumosmuua soai8d doucins
valdou mdryryn oonfdodo (PO) ouURAIRIIBoNUSIUY MURdooRoMSISEUMS
duynanssooinowWoINATAIE:WOSSADIRALISHIAITUUITUBUSINess  Unit  ta:du
aonwanwoldluosno msufﬂuuaLUqusionsLuaumsmmumu 50 SIMSKANYOLINASTIU
ISO 27001 Bov:rlk ThaiSC DAonuUasonalBiuasiieuIMnuALgIRUSTNS HPC Tundnin

Koludon ThaisC MANTToRAAlLTE Ao MsASITAIKIS HPC dkSuduAifieIToo
AUMSITUMUMSIDASKAWUSNSSUANEWUS  COVID-19  1Atn39umeauan  Bouonono:
lunsnagoumsitalkusMsinuAnaNguaNIuIPIAALED  GoldunsBaUs:INASEUSU
MSS:UIAIA:MISNSENEYoD  COVID-19 anawugano  Aonoo:fiaduldluounna
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ATWSOUOVLANS

Us:=J0ovANS

mstihdayavunalkngunldoulumassiazonyuduud-
[UuWugodu Tuounnomstd Big Data L3NS :RIWONSAEU-
Toor lUumsoouommﬂumsusmsu[&Jmasaua [@Sunamwlu
MsuotuyooUsnA Mst Big Data LNIBIADUS: ansmwuu
JooAUs:nouRdIAryauUs:Ms Ao Joyandatunw ynansh
gaonwauisolumsaswluinadins ik uagfnsoaswowugwumu
MSAUDTUILNALKTY

TudszinAWeULNIED — MsavnUILNDUWIINDSAUSSDUS
d> (High Performance Computing: HPC) a@wnsnaso
wans:NUNWIFASUTARIAHD 350  IMwovouadnu  tdavlRIkU
flonudAnylumstBloyawoaoyarmolFAsugio & msu
UssnAlnaudd duusnndAryAomssadoruanatoioidu
NSWENSNAWIUNMSIKUSMS  MISTNENOAODAADIUS  Lla:Ms
asounains

TudosuusgunalneisulkAouaUllunsihdoyauua
Koy (Big Data) UNIIASERIWOBISUNTTYKIUSHINA  tciogols

fiow  UsanAlnegoldnsoaswowugudumsiuonus:au
A Wovonmsavnulumssadoua:quas:uudndudooldou
Usstnnuge  uasldunannsnOnuiBeosinywiAulumsquatia:

USK1s  TugrusAgoloYIRUSMS HPC onsuluds:nAlng 3o
MlRKkUdEOULA: Kuaa:)oaaau]mywdumaoomﬁos uuLINQ
(GnAssoUUSINNUASIAQ BornIKlds:uuRdaussau:dn vengwa
(scale) 1Genn saunomswcumqnamsnumwunﬁsommwmu
duluinamdnudotdion

Muwkad  @ng.  lAdoiRution W Anydona1o
wanAaulkifomMssado lnsoasowuguAUMSAUDRULNAIKEY
laedoAuENSWeNNSAOLWILOSIWOMSAILDTUTUGY  (NSTDA
Supercomputer Center: ThaiSC) IWoas1wusnsinsoaso
WU US=AUBIAMUMSAUDTUIKOUSNBooUs:NATNg  [aailalk
usmsmelu a@ny. Tul 2562 1WausMsInkUdgmUMauaniul
2563 l@:duwuo:0ausSMSUSINATUD - 2565

ThaiSC ﬁoo&vjr‘iqnmwnmmaoéus:lnrﬂna 9IS
nauudanssy 2 [aadopuudnSwennsAmudTUUSILIU - 4,320
cores WU 2562-2563 lalRusSmMisnSwennsluiad 341 au
cores-hour

5dandu

ThaiSC ¢ lUUFTLIEJUSﬂ']SO'lunSW?J']ﬂSO']Uﬂ']SF]']UDfUS Qu
llUDKU']UO\)US mﬁ]nannnnuomnmmuoa&

wusf

1. USMISNSWEINSANUNSANUDTU HPC 2 00uasUliU
MONASY laoNBUAMOUSFoWaULN

2. WauunynansBAWIBEIBIYaU HPC

3. Wouuns:UUdALEsnSOgW [Boudu HPC vooUs:inFlng
4. aluaudlRwaounuAlBusMs ThaisC TRINawans:nuNw
(ASYTNOla:dOAY

WAKUYKaNUovNISAIduUvIU

W 2 Tusnuoomsdaaoktdeou AU ThaiSC tiowusioid
kugkanlumsuguaoOudu 2 nau 1laun

(1) MSWCULNS:UUNDUWILDS HPC TRlALNaSTHIU a5 ws:uu
llasns:uoUMSIRUSMSUAY IBogwidus:ansnw  [aaidumssa
AASIWIULLUOYOLW IRUSMSIa:W 18USMS  ldun AW
awnsolumslkusMs  MSIBNSWENNSOgAUAY  SIUDUgNAN
tlazAUWOWDIRIUMSIBOU

(2) mswauunlnsvadouasns:uouMsmMOUNEIUYOFUE
TKOUs:ansmw  [aglBoalumsSawawiunalnuoo  &@ny.  las
weuuinturnaoandooniunagnsuooAug  ThaisC 18U s
WCUUN Career path goowlnoiu MsfnkuQiia:us:iduwans:nu
BolAsygAdua:donAy  10udU
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Performance %

KPI Target

TARA: 19.4 millions 100%
eScience: 6.4 millions

> Service core-hours: 20 millions

dugnnnAu

. > 70% resource utilization (annuall TARA: 58.85% 84.10%
TOP: National ’ ( ) ’ ’
. TARA: 60 ject
Computing Platform > 40 active projects and/or 20 organizations _ prOJeF ° 100%
eScience: 33 projects
> 2 big science/big projects 2 (COVID-19) 100%
. > 80% Computing Service SLA 98.72% 100%
Customer Service ’ PR ’ ’
Performance > 375 of 5 from user satisfaction survey 461 100%
Impact 100 Millions THB 14893 100%
Investment 5 Millions THB 4.86 97.2%
Income 5 Millions THB 272 54.4%
Paper: 1 paper 4 100%
wauunnalmiwathlugunassumsusms HPC
L v -~ , 100% 100%
(Standardization) - dmu: Gap Analysis
Functional KPI L
JanmmMeuanuldoius:uu ThaisC 2 Asons 9 100%
VadUSUIALwaIwSADIWSANU HPC lia: .
- g o g 154 770%
SnenFdasAuoulutosnsn 200 AU
E$2UiONSSU HPC Tus:AULNLNEG 5 ASD 6 100%
oM Annual Report Us:910 2562 1 aUU 1 100%
AdUARNSSUUONUIWU C Path dkSU
areer e 100 100%

7
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as. Ugoal Asdana
CEO

ANUBEIBITY

«  Computational Science

«  High Performance
Computing

+  R&D Management

5[soU 9auASWTD
HPC SYSTEM ENGINEER

ADWEELIBINY

e HPC duster deployment
system

«  HPC parallel storage

» Identity and Authentication
system

e Environment modules

“|

QS. UUEBY ATUNIFSUY
TEAM LEADER

ANLIBEIBINY
«  High Performance Computing
e Quantum Chemistry

«  Molecular Dynamics Simulation

ANYdaue dosstu
HPC SYSTEM ENGINEER

AWIBEIBITY

e SLURM Scheduler

e User Support

e Network and Security

as. SINU gdum
HPC RESEARCHER

AUBEIBTY

«  Strategic Planning
e Finance

e Marketing

»  Big Data & Al

as. NNsSwofi gUryryn
HPC Domain Specialist

ADWIBEIBINY

e Computational Fluid
Dynamics

«  Turbomachinery Simulation

«  Thermo-fluids Simulation

«  Automotive Systems
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Qs. 9120 UgsssusvA

HPC RESEARCHER

AWBEIBITY
e Full-stack data science

e Big data analytics ua: Data

Governance UU HPC
e Agile & Scrum practice
»  Service Design Thinking

(i i

oo\
‘/’

——

\

—-——

as. Und Andsunna
HPC RESEARCHER

ADWEELIBINY

e Parallel and distributed
computing

e GPU and accelerator
programming

«  Parallelizing compiler and
automatic optimization

¢ HPC system design and
configuration

Qs. BUwUg solu
HPC Domain Specialist

ANLIBEIBINY

Computational chemistry
Atomistic simulation for
material design

Molecular modeling in drug
design

s

dSa¥egn novky

Administrative Officer

ADWEEBINY

Procurement process
Service operation
Admin Support
Coordinate in High
Performance Computer
network collaborative

Qs. 52sstu SSauUBIG
HPC Domain Specialist

ANLIBEIBINY

Computational biological
physics

Molecular Dynamics
simulation (Bio-System)
Data Analysis

ol
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NSWYINSAIUNISATUINU

MOAUEM SuwuwuidundwennsAuondlus:a: 3 U WosoosunsIkusmMsioUs:nA ol

Js:nn anutuzou - hswannsy 63 nswennsy 64 nswannsu 65
Computational
s:UUUS:UDawalluu i?eeg?c';gz \&/Zfet::{ 60 1nZon 60 1ngon 210 1ndop
Compute Intensive % Fiaiobioe (2,400 cores) (2,400 cores) (10,000 cores)
Simulation
Styuus:udawalluu - : 8 (1536 cores + 8 (1536 cores + 18 (2800 cores +
. Bioinformatics
Memory Intensive 24TB RAM) 24TB RAM) 44TB RAM)
i i 125 lﬂ§00
5 1nSOD 5 1nSOD \
Artificial Inteligence  (SOUKUDEUS:UDa  (SDUKUDEUS:UDA EEUDEL SRR
S:uuUs:iudawa .g NVIDIA Tesla V100 GPU
Ussinn GPU & Machine wa NVIDIA wa NVIDIA ﬁoéu 8 1GE [
Learning Tesla V100 GPU Tesla V100 GPU
= = . = = A NVIDIA Tesla A100 GPU
nodu 28 KUDU) nodu 28 KUDU) ,
480 KUDY)
WURSQIAU 750 T8 750 TB 10,750 TB

Mellanox

TECHNOLOGIES

S:UU HPC usnuoo ThaiSC 08031 TARA [aadvogluonms INC 2 gnenudnerdasusHnAlng

* 9gS:KINVNSTOSUDUUSNTUDAKUUDINSY
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N1s1801UYOVS:UU TARA LUYOUUSEINNDIUDDY

ThaiSC  asUToldUD[ASINISAGEOMSIBMU High Perfromance Computing (HPC) Us:1
Uouusznnu 2563 laedlnsomsignsounokua 60 [Asoms  tuocusgasdea  aod
1.) Sqwoulasoms lagsuunauus:innyovoIL3YeTovIASONS

Physics 2%

Mechanical engineering 2%
Material Science 15% ?‘
Biology 12%
Engineering 1% ——
Total Projects

"

Computer Science 25%
T Chemistry 27%

Computational Fluid Dynamics 1%

2) dadoumsldvius:uuUKLDEOU

KUDEOUMAENBU 0.43% MKUDBNUNMASY 5%
National Omics Center 1% ‘

BIOTEC 6%
NECTEC 20% ./

Total Projects
60

MTEC 6% ~—

NANOTEC 61%

3vall

N1S1KUSNIS CORE-HOURS ¥90S:UU TARA

25

f

20 TuUouds:nru 2563 S:UU

TARA JUDUNMSIKUSMS
fiv 194 3w Core-hours
Bo0nsugngdovoonIsI3
OUWLIUINTLUUSELNTU
2562 UdU 25.26%

dhanns

MILLION CORE-HOURS

Uouussnnu 2562 Uvuds:unnu 2563
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HIGHLIGHTS 2020

aduayunswennsiwovudvy
mawwus SARS-CoV-2
Aszunaluds:inelng
WoBsduaulikaoAuovlsAlosa
COVID-19 ta:MsdwlwundunUlsA
ogwiUs:an5mw

90% Discount

WolJunsaoEsLIKIAAMSIBoU HPC
ta:wanAaulRIfiaoudde
#ony. 10a0s1MNSASIAMIKUQ 90%
AKSUMSUSMSINUNIVINIAST
a:MAMSANL

1

ynannsniUs:aumsaiias
Fnenwluriu

New Data Center

ThaiSC 1aSuouus:nnul 63 Wodidu
Msnioaswy Data Center Tuu Woudd
(@82 aNNSOWUWUA TUNNSIDS:UU
97N 28 racks WU 80 racks

AN\

&

dadoumslBorudinanAimeauan

WUIU 15%

192 \na
(WU 45%)
SuounaRuornUENUIE:USMS

ThaiSC d SLA 7 Suriims A
[0agyoLMISUSMISCioKUvINGDEN
Uszuntu 48 8oluo

19.4 Million
Core-Hours
(lvT;Uﬁu 25.26%)

60 [Asonns

ANSOUIBUS:UU TARA

134 aauun

yarwans:nuIGooAuINMS
Us:0ulusuuuunaunumsting
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1UINIVNISYLNE
n1sfKusnsiul
2564

U 2564 2:10uUR ThaiSC mmsoova HPC
yunalkeyawouds:uieu 5oA10310:
dadonanasomeludarstl Tag ThaisSC
yvonwusivalkusnisrous:inAlul 2565
aoiudvdoviinisiassunisalvkiilu
Ka190a

01 Hard Infrastructure

TudbuvovasrstyUlnawusula: HPC  Wonnsusms  MoRuD
tWUWaUUNALU

«  Hardware: fMkuaAtuaUUGUoD HPC galk Bodiooqiionow
AUA ta: AURUadEBooInAlulad Boisandulaldinalulad
S:UNgADWSOUAYYOIIKAD (liquid cooling) Bod:duAsNlU
Ussindlnen1s Bogoslumsus:kdawdoonulus:g:ed

«  Utility Facility: ThaiSC 1ABUNS:UsUMSYaBodadWw Il
lagsudowadidumsasworms  Utiity  15auosudwu
MSUS:NDQSIAN e-Bidding Bomsasw Utility Building duid
AOWMMeNYMsnodswogoun  dovono:du Utility
Building AsooSU Liquid Cooling dkSUs:uU HPC AlknyAda
luus:inAlng

02 Soft Infrastructure

Wolkgldouaunsndodinenwyoo  HPC — oonuldegnodiui
nNwALSIWUWIUNaLa

« Software  Applications:  AUCIWUAR:UENIMSSOOSU
Applications 11z Libraries WoouaUovAUGoDMSYOLY 13
USMSAWLIU SouUfions Update Applications la: Libraries
AlouagIkIdusuada




«  Online Training: AuR:SarhAosaisuu HPC lawossuRnasa
Bauwuguriou taduounnao=uenawudu Specialization o
dounmsld HPC Tulawuviudveciog

+ Onboarding Policy & Process: 2 WNUS:aUMSTUNSIK
USMIsMElu- @ony. MoAUd:daM  process  IUNSIKUSNNS
anm Notn3delkuRlUneld HPC Lnriou TUoufotn3dey
Beo¥irymsls  HPC

03 Human Resource

J90UUAU ThaiSC Dunansiweo 11 AU Bodoluiwaowaconslk
usmismelutazmeuonovdins  NMAulamKkuanvenefulagsu
ynanswuldu 18 Auta:tudAurioudu 4 nau laun

o HPC Researcher (4 Au): 10ulin3dsdu HPC [agd:0rann
KaNgAUBLIBITY BU AW nyaw:nu fasaoud
lS‘]L‘Jv“Ul?ﬁEDthry 4 onhuldun Al Computational Chemistry,
Bioinformatics la: Material Science 8OHSOUﬂaUﬂWST8OWu
doulknjuoo HPC

«  HPC Engineer (3 AU). 5dNSS:UU HPC 00:0n0NURed8Iny
TumslBuazGado Software Applications (V) UUSEUU HPC

e Businesss Development & Marketing (2 Au): KA
dumsaana gosoufiomsaso content Msaiadonutindde
MASTLAONBU  MSKIADIUSOUTD

«  Management (2 AU): KUNAUSKISOUMWUlBLEARKUQ
laauasauskis

04 Standardization

ThaiSC  1GANW Gap Analysis mMuwIasIU 15027001 [agldidu
AU 2563 1A:WUPORAISWAULN 150 90 B0 ThaiSC 1donuo
UssiGuno=unTulutl 2564 Botduls:Gudunoiulaoansmolsiuos
AdAtYRdaUs:uIru 50 Da WerilkanALUlslunWUaoansuoD
JoyalamMslBou ThaiSC
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HPC SCHOOL ASYA 3 : 19 Sud1AU 2562

¥

AU ThaiSC SaNONSSULILENNSWENNSADUWIINSU00S:UU TARA HPC TudUA 19 SUDAL 2562 tU KooUs:tlu M120
oymsAudinAlulsar:iaSaqusosa (MTEC) onenusnendansussnAlng iwolkdoyamsikusms ta:usssduwus
msidausmsdksugIdusmsneglu @ons.  ledyaulonacn:0ourivau 70 AU koo ndunwAdladadounsts
owdunaw WawuAingmwlumsiBoUlRIAWINoUsUSN 43 AU

NSTDA-INTEL Al ON HPC WORKSHOP :

5 wqFADN18gU 2562

WumsousuBLADNSSLUAUAaMS TUSUA 5 woFdmeu
2562 tU RovUs:¥U ccd05 o1ASs Convention Center
onenusnenMansUssindAlng  wolhiauainalulad  ua:
1nSovlodu Al AlBuus:uu HPC TKDUs:AnsnwlAung
1B logldSunouauloonuAnaINSaNU Al NNAUEIKOBIA
Tu @ong.

SUPERCOMPUTER 2019 : 17-22 wAdN8u
2562

ThaiSC 1ado@unuinsouvuduULN SUPERCOMPUTER
2019 K30 SCI9 ASATUSKIW 17-22 WOFIdMBU 2562
fu Us:inAakSgowsm o update technology tia:tn
[dUDENUEYOLMISWOULNS:UU HPC yooUs:inFlng
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HPC and AI
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SOUTHEAST ASIA INTERNATIONAL JOINT-RESEARCH AND TRAINING PROGRAM (SEAIP 2019)

: 4-7 SUDAU 2562

ThaiSC 1ddoMmununsouus:¥  SEAIP tu National Center for High-performance Computing (NCHC), Taiwan [agla
tnteiualurkodo ThaiSC and Thailand's 1st large scale HPC service IWolBSUS:aUMSNULIA:IE@SUASI0OAUSOUDOMU HPC

1 W SAPUTRO

ENHANCED REGIONAL EU-ASEAN DIALOGUE INSTRUMENT (E-READI) : 10 nsn1AU 2563

Tuohuds: BUADWSOUDOS-QUUILNEIA EU-ASEAN WEBINAR High-Performance Computing (HPC) - COVID-19 Boda
uuluaun 10 nsnNAW 2563 TusUiuu webinar s J8cl ASBona SUKNAOUCDINUYOD ASEAN HPC Task Force
WothiEUOAAMPMSWCLLNAUSIUToMU HPC avon@au lasmelumuldbnmsthiauowanu3Sedu  COVID-19
NAUNUNUSHNALNY 2 MU Ao AQSAM KISKUoLUD MNUKIBNENALINUASFENS a: WA.QAS.SUSSD YUdS
UKISNgIaguRkOa
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$UUNZ3INISNSNSIVMSAAUANU SNEIFNANS DeNA:UIANSSY. lAa:ANUEHoUBUaNSSANMS/Wadiu U Koolno
nssAmMs du 1 ovmsasty3ng laed asBe  33wlBe gousemsaAudinaluladaidnnsolndia:nouwalaos
KoBa 0uwusseneinBuludouyoy Al Nation ta:Au ThaiSC OddusoUluRdTo Support & Infrastructure

Sun

NONSSU
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22-28 WOFIDNYU 2562
U University of Southern

California

Regular Meeting

19 DuAW 2563
TusUuuu Online Meeting

23 IWWaU 2563
TusUuuu Online Meeting

Development of Real Time
Time-Dependent Density
Functional Theory Application
for Exascale Supercomputer

ASEAN HPC Task Force
e-Asia

(Online discussion on e-Asia HPC
and Advanced material Research)

NARLABS HPC ASoA 3

WOULNADUSDUTOMUOUSTEADEINATATLED
UU Supercomputer yuNQ Exascale

A UAIGUNSENIUEAIUSIUTONISWULN
ASEAN Shared HPC Infrastructure
Ussgundwsoudosskdw  Ine-tjuu uazndo
elu ASIA Tuowddsnifeodooiudu High
Performance Computing (HPC) for Advanced
Materials Research Avsiiaduluouna
US:guADIUSOUDOS:K3 1w NSTDA-NARIabs
U 2020 Anu HPC BU d510WUSDASIWEIY
Suido COVID-19, Application GU  HPC&AI
kSuvuudanssulia:3de
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ETHYLENE EPOXIDATION WITH N_O
CATALYZED BY Mn-COORDINATED
PORPHYRIN-LIKE GRAPHENE

Dr. Sarawoot Impeng, NANOTEC

Ethylene epoxidation to produce
ethylene oxide is crucial in both fundamental
knowledge and industrial chemical process. In
this work, the reaction mechanism of ethylene
epoxidation with  NO catalyzed by Mn-
coordinated  porphyrin-like graphene (Mn-
N4GP) was studied using dispersion-corrected
density functional theory (PBE-D3). The reaction
takes place in two steps: (i) formation of
Mn=0O active site by the decomposition of
N.O on Mn-N4GP, (i) ethylene epoxidation on
the Mn=0. From the energy profile, it turns
out that the first step is a feasible process
with an energy barrier of 0.77 eV. In the
second step, the ethylene epoxidation can
undergo three possible intermediate-pathways;
carboradical, alkoxide radical, and
manganaoxetane intermediates. By systematic

study of all possible pathways, we found that

the pathway for alkoxide radical intermediate
is the most feasibility which it subsequently
converts to three competitive products with
energy barriers of 0.25 eV, 0.56 eV, and 0.46
eV for the formation of ethylene oxide,
acetaldehyde, and 5-membered ring (5MR)
species, respectively. This catalyst is remarkably
selective to ethylene oxide by 10° and 10°
times compared with acetaldehyde and 5MR
side products, respectively. Therefore, the Mn-
N4GP catalyst is suggested as a promising
catalyst for ethylene epoxidation using NO as

an oxidizing agent.
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DRUG REPURPOSING SCREENING AGAINST
2019 NOVEL CORONAVIRUS BY ADVANCED
COMPUTATIONAL  CHEMISTRY  TECH-
NIQUES AND PROTEASE INHIBITION ASSAY

Asst.Prof. Thanyada Rungrotmongkol, Chulalongkorn University

Computational study of  uscovessice protein
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The ongoing outbreak of COVID-19 caused
by severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) had emerged in December 2019 in the
Hubei province, Wuhan city, China. This new coronavirus
has been transmitting at an alarming rate from
person-to-person both within and among countries,
and is consequently declared as a global health
emergency and pandemic by the World Health
Organisation (WHO) on March 11, 2020. To date,
neither a specific antiviral drug nor an effective vaccine
is available for the treatment of COVID-19 infections.
Recently, novel
inhibitors  targeting SARS-CoV 3Clpro have been
designed and evaluated, including (i) Michael acceptor
(N3), (i) al-ketoamide inhibitor (13b), and (i) aldehyde
inhibitor (11a). In addition, HIV-1 drugs lopinavir and
repurposing bind well at the
SARS-CoV  3CLpro.
Accordingly, these different types of drugs/inhibitors

broad-spectrum  peptidomimetic

ritonavir as drug

substrate-binding  pocket of

are promising for anti-viral drug developments. From
molecular dynamics (MD) simulations and free energy
calculations, the Ol-ketoamide 13b inhibitor and
ritonavir are found to efficiently bind to SARS-CoV-2
3Clpro and can be used for further rational drug
design. Furthermore, all of the active inhibitors and
repurposing drugs have been considered as templates
to perform pharmacophore-based virtual screening
with various databases to discover novel inhibitors for
the SARS-CoV-2 Mpro. Apart from 3CLpro, SARS-
CoV-2 methyltransferase (MTase) has been considered
as a potential target due to its role in RNA cap
2-O-methylation  process, preventing the virus
detection by cell innate immunity mechanisms. Using
MD simulations and free energy calculations, we
found that sinefungin, a natural nucleoside analog,

could electrostatically interact with the 2-OH and N3

groups of adenosine moiety of RNA substrate,
mimicking the position of the methyl of the SAM
substrate during the methyl transfer reaction. This
further
optimizations and designs of more specific MTase
inhibitors in the fight against COVID-19. Designing

neutralizing antibodies, which are crucial for vaccine-

finding provided atomistic details for

mediated protection against viral infection is of
challenge to ultimately reverse the pandemic. As a
closely related genome to SARS-CoV-1 and MERS-
CoV, this may provide a clue of defense based upon
the gaining knowledge from those of the relevant
coronaviruses. The SARS-CoV-1 neutralizing antibodies
located similar to SARS-CoV-2 neutralizing antibody
binding-site were found to be candidate antibodies
that be able to bind to the SARS-CoV-2 spike domain.
Based on the study, SARS-CoV-1 and SARS-CoV-2
neutralizing antibodies can combine the binding amino
acids for designing the novel vaccine against SARS-
CoV-2. Scientists have been trying to understand why
a single mutation in the Spike protein on the viral
surface makes a difference in all states of the
biomolecule of protein in how the virus attacks human
cells. Herein, the comparative measurement of genetic
variation in the S protein of SARS-CoV-2 from 33
species was performed by employing spectrum
analysis of the tensor correlation. The SARS-CoV-2
was more similar to the bat CoV RaTG13 than to the
other samples, and the source of mutation comes
from a transition state in S-protein from the excited
state to ground state energy with a fixed external
potential field. The evolutional process induces the
parallel transport along covering space of S-protein

curvature.
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GENOMIC SURVEILLANCE OF SARS-
COV-2 IN THAILAND

Asst.Prof. Thanat Chookajorn, Faculty of Tropical Medicine, Mahidol

Coronavirus disease 2019 (COVID-19)
has become a pandemic, infecting millions of
people worldwide and causing a global-scale
in the
genetic material of SARS-CoV-2, the causal

recession. The information stored
virus of COVID-19, provides a blueprint on
how to develop preventive and therapeutic
measures. The largely unimpeded pandemic
has allowed the virus to sequentially
accumulate new mutations overtime, resulting
in hundreds of new lineages from 30-million
cases worldwide. Every country, including
Thailand, needs to decipher the viral genetic
repertoires in circulation to investigate the
origins and outbreak cohorts. Real-time
surveillance efforts with high precision have
played an instrumental role in tracking and
containing emerging virus cohorts. The work
requires high computing power to process
viral genetic information from Thailand with
genetic information from all over the world.
This humongous task is made possible for
Thailand with the resource from TARA HPC
Cluster and the support from the operating
teem at NECTEC. A large raw data set
containing millions of gene fragments was
quickly assembled within  minutes using
computational bioinformatic software packages

such as GATK readily available in the system.

The relationship between the Thai virus cohorts
and the growing global viral lineages was
interpreted and visualized within hours on
TARA instead of weeks,

transmission  from

separating local
imported cases. The
findings shed light on the expansion of a
Thai-specific virus lineage and its eventual
extinction. The genetic information from the
imported cases were traced to define the
introduction events, leading to changes in the
national COVID-19 policy. The implementation
of the ThaiSC resource in the fight against
COVID-19 is still ongoing, and the bioinformatic
workflow is being developed to face new

challenges.

A/Thai-1 o ke

Genomic diagram based on
a maximum-likelihood tree showing
Thai populations of SARS-CoV-2.
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CHROMOSOME-SCALE WHOLE GENOME

ASSEMBLY OF LUFFA ACUTANGULA
REVEALS A GENOME EXPANSION
ASSOCIATED WITH SUBSTANTIAL
ACCUMULATION OF TRANSPOSABLE

ELEMENTS

Wasitthee Kongkachana, National Omics Center

In China, India and Southeast Asia,
Luffa spp. (sponge gourd or ridge gourd) is
an economically important vegetable crop
widely cultivated. Here, we employed PacBio
long-read single molecule real-time (SMRT)
sequencing to perform de novo genome
assemblies of two commonly cultivated Luffa
species, L. acutangula and L. cylindrica. We
obtained preliminary draft genomes of 734.6
Mb and 689.8 Mb with scaffold N50 of 786,130
and 578,616 bases for L. acutangula and
L. cylindrica, respectively. The final assembly
contained 13 pseudomolecules, corresponding
to the haploid chromosome number in Luffa
spp. (In = 13, 2n = 26). Phylogenetic analyses
revealed that the substantial accumulation of
transposable elements likely contributed to
the expansion of the Luffa genomes. We also
studied alternative splicing events in Luffa
using full-length transcript sequences obtained
from PacBio Isoform Sequencing (Iso-seq).

While the predominant form of alternative

splicing in most plant species examined was
intron retention, alternative 3’ acceptor site
selection appeared to be a major event
observed in Luffa. High-quality genome
assemblies for L acutangula and L. cylindrica
reported here provide valuable resources for
Luffa breeding and future genetics and

comparative genomics studies in Cucurbitaceae.

L. acutangula and its genomic landscape
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(THAI-ENGLISH-CHINESE NEURAL
MACHINE TRANSLATION)
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UssanniAgudnyakiowonoaskd (Decode)  la:a31o
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doud 80 fiv 150 AUWISITIDS
msFUdUKIAWASIIN0S KNGS NTUGRIBNSFUdULU
KUD8US:UDawansWn (Graphic Processing Unit, GPU) Bo
LoniIuULIWeoMSFUdUDNInaSIAIUNENEagawI: Boo:
152N3IMSAUDUWaKLDgUS:UDawanad (Central
Processing Unit, CPU) Us:Ltu 6-10 1M @3dedvla18usms
N300 DGX ¥od ThaiSC IWoindoulnynyius:ausdksu

(Neural
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Attention

Masked Self-Attention
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1ovukanyon [ASHNSDINSIIAS KW ANSSUYOD
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Ms3lnsiKIRKNdudoNSIUINEwnanssuIdusUvoo
[Asvasw flouRR:GoornMs3lAsKIWoUSUlLa:
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WoRnsunsyudonIound:tinlu1didutuuunassu
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3IASEKIIUU . non-linear explicit uUllUUS@oV[ASHASD
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WU luuShaoonBluNsains kR Gooludua
Wwudoglugov  500,000-700,000 loaudiduagodn
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(high performance computing) Tumsdniduou 3o
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YooUSUN  Altair UNWoIB0WA ThaiSC  UUNSWENNS
ADUWI00SUS:ANSNWEDUoD  ThaiSC  Bous:noudoe
4,320 compute cores lla: 30 Tesla-GPUs S:UUINSOUNE
AWEHG  soufowuniiudoyaUs:ansnwgo  Mlk
dIw1sn¥d8aqs:g:12a1luNISAIUDUAYDEIOUIN
AdogwIBU job id 166863 SUGDE compute nodes 10U
$UDU 1,000 cores 1A luMSSUWED 4 Bolud 34
WA 1as job id 314451 SUdD8 compute nodes 10U
$UdU 500 cores Boatlunssu 59 Bod 39 UNf B
dowalkIKNALSSgaWNSOMNSIIASEK i luou
ttazdouousigvunWMIKINIAMUS:g:aNcioT) Yoo
[nsoMsluBooMsHioUAWIULN

Performance



ANNUAL REPORT | 2563

mMwigaosoulumMsnagouwana
QWLNASHIU UN R66

Mwldadwamsiins1zkMswanaNAsoaswadtvsnlagansmuLIasHIU UN R66

Contour Plot

Von Mises(Scalar value, Mid)

Simple Average
55176402

[ 4904402
4.291E402

= 3678E+02
30656402

= 24526402

~ 183402
1,226€402
6,132E+01
3.036E-02

|

Max = 5517€402

Node 293092

Min = 3.036€-02
Node 759958

wadlnsikMsidusulia:AinnUIAUlUlnSYES 1D
Miwsnlagansonmswannin




2563

v’

dD0g1vWavIUIFYNAWUWIINNNSIBUSANS
UoV ThaiSC

TuvuUs:untu 2563 UN336ld18s:UU TARA 1Ea:ENUNSOWAOWANUISEAIASUNSAWLW 11 adu Zodsigasidan o

aau

s1gasldgn

01
02
03

04
05

06

07
08
09
10

1

Yodsin, N. et al. DFT Study of Catalytic CO, Hydrogenation over Pt-Decorated Carbon Nanocones: H,
Dissociation Combined with the Spillover Mechanism. J. Phys. Chem. C 124, 1941-1949 (2020).

Ngoipala, A. et al. On the Enhanced Reducibility and Charge Transport Properties of Phosphorus-Doped
BiVO, as Photocatalysts: A Computational Study. J. Phys. Chem. C 124, 4352-4362 (2020).

Thongratkaew, S. et al. Cu-Al spinel-oxide catalysts for selective hydrogenation of furfural to furfuryl alcohol.
Catal. Today (2020). doi:10.1016/j.cattod.2020.04.066

Impeng, S. et al. High selective catalyst for ethylene epoxidation to ethylene oxide: A DFT investigation.
Appl. Surf. Sci. 513, (2020).

Sompornpailin, D, Ratanatawanate, C, Sattayanon, C, Namuangruk, S. & Punyapalakul, P. Selective
adsorption mechanisms of pharmaceuticals on benzene-14-dicarboxylic acid-based MOFs: Effects of a
flexible framework, adsorptive interactions and the DFT study. Sci. Total Environ. 720, (2020).

Maitarad, P, Junkaew, A, Promarak, V, Shi, L. & Namuangruk, S. Complete catalytic cycle of NO
decomposition on a silicon-doped nitrogen-coordinated graphene: Mechanistic insight from a DFT study.
Appl. Surf. Sci. 508, (2020).

Roongcharoen, T, Impeng, S, Kungwan, N. & Namuangruk, S. Revealing the effect of N-content in Fe
doped graphene on its catalytic performance for direct oxidation of methane to methanol. Appl. Surf. Sci.
527, (2020).

Phonsuksawang, P. et al. Effects of Fe doping on enhancing electrochemical properties of NICS,
supercapacitor electrode. Electrochim. Acta 340, (2020).

Salaeh, R, Faungnawakij, K, Kungwan, N. & Hirunsit, P. The Role of Metal Species on Aldehyde Hydrogenation
over Co and Ni_ Supported on Q-AlO, 110) Surfaces: A Theoretical Study. ChemistrySelect 5, 4058-4068
(2020).

Nootem, J. et al. Solvatochromic triazaborolopyridinium probes toward ultra-sensitive trace water detection
in organic solvents. Dye. Pigment. 181, (2020).

Wongnongwa, Y, Jungsuttiwong, S, Pimsuta, M, Khemthong, P. & Kunaseth, M. Mechanistic and
thermodynamic insights into the deoxygenation of palm oils using Ni P catalyst: A combined experimental
and theoretical study. Chem. Eng. J. 399, (2020).



7
SO

2563

20NKIGVU

S:UU TARA HPC goo ThaiSC DnSwennsFunnuAdaussnusdoiiouircious:ine
MK lAwarudTUNIINDADUWILO0S$0810SA1SD  B288NS:AUTAADIANLISDIUNISLEYTU
YooAUIVIAUIADADUWIINDS

Qs. @515 dUIWD
tn3de Fudunlunalulagukoza

UONINMISUSEUDAWANSIAE)  S:UU TARA  HPC  OndSwennsFudrudksuouduing
ADUWILOOSIIUUDULNNIA:dS:UUNMSIOAING BogaadoykinSwannsmudnuluweaowato
nsIBonuyovauBnlukooU{UIANS

dsnn$ duadovrilyy
WBdedve Fudunluinaluladukosid

Us:logun1al0s0soonmsidous:uu TARA HPC Ao anunsnrmouddududmonssulds)
U (accelerate time to solution) MNNMSFNLDTUALAEIBIDAN 2 SUKdoktodnogy aaikao
a1 5 BLONNNSIBNSWENNSAUDUYOY ThaiSC S1UDU 1,000 CPU cores  MIKKIALN
vooUJnyktasttuomMomsi lldigoiu dowalkenuisnuens scale ta:sulng3daRbuLNalkny
ua:0yarnsomsigodula

‘ Qs. Bu: Wryshd
L undve Auginalulaglak:ua:daquiosa




2563

NnMsIBolus:uuyod  ThaiSC - s:uUDAUSSOU:gD  DADWIERYS  tasbnSwensAudn
AOWURI:KUDBAD WS (Random-access memory K30 RAM)  yunalknyikunzAuU
U bioinformatics  FlRUs:U2awaldigon3ns:uuAnelBogiio 5 1 Fomluds:uu HPC
¥o0 ThaiSC fivlijanunsnrousdseu  bioinformatics  AOSIBNSWENNSADUWIINOSAD
aussNUEIA:KUDENWSGOBUTNA Uonondno ThaiSC Gods:uuMSS0AINEUNG
AU support  ARogIRFUSNUIEsBsIUtIA TudruKIBOANNDINAGA

gawn dussoa
WBd83vy Audlodndukora

Msl3ounon dgx Yoo ThaiSC MIRSUMUSIUAU Natural Language Processing (NLP)
KSoinAluladidouloolnynyus:ausnuuuugdos “mMu” 1AI53UN3 1AL 9 I 9N 3-4 Su
IKdowaolA 8 B[up MlkueNe scale 0IW3ILAU NLP uunalkny 16 BonluD TARA HPC
forhouadeladuasdanansonsus:udawaunuduidudou

Wsiguy Uaund
Wdoedvy Audinaluladdidnnsolndlia:nouwWdInoSUKOBNG

INMSIZou Wu3eduoos:uu TARA HPC Aos:uudnoiuiatios ua:owuRitiudoyauuna
oy ansnsovsumsus:udawaivaliUavidaotiudiononu (speech to text) nlwaldaon
DA weNalauNn3N 1000 BaluslasluwudnykiEoowunBouduluyruAmaUs:udawa
MlkrouSSeldogodottion

05.27NY YTUKSD0SN
un3v8 Ausdinalulagdidnnsotndiia:nouwoI0oSIKoBG




MsENBUlUS:UU TARA HPC MIRMOTWTaSA0AINSGIUNSIIoIU3de wsEUBIOAgY
U0 TARA :lUD resource ALNWOAKSUNMSANUDTUNGOPMISIBNSWENNSADUS:ANSNWe»

wF.QS. d5ng g8sna
AHun3¥3ngnraas ukidngnaginaluladasuns

Js:ansmwlunsAnuorutasuszudawavoo  TARA 10U Anysalkansnwaawaou
598D impact godu IlEEUSOIROIUNULNUNBIATG tauoBUBUAU ThaiSC ATRFNIUELN
ta:doaundoykicnog lumslBou TARA

wr.as. Styryan solsaiuona
MA3EBIIA0 PWIavNSNUUKIONYNaY

Joyavninsovnoaskawusnssy gnunluds:udauu TARA  iWodiudusnndainasmnluidu
Bolrdaanewusiiowsnila  uazausokinuBoulooGamuALINSSLIa 9INNNDNA
Tamelukangoluo unuAv:tosldnakanesu MIRNS:NSI0aNSISUAUALISOUSULINSMS
nouALsAWoEUIKdoUS B WUlARUNDVA

WF.QS. SUSsSn §UOS
ADUEIDBANEQSIAOSOU UKISNYNasURQa




v

ADUdUWUSIHIA:ADUSIULD
AUKUDYVLIUAVUSEINFA



2563

v

KU2gVIUAVUS:INANDADUSIULOANU

ThaiSC

NUNA

S19a:1DYQNNIISIVIID

ASIA

EUROPE

AMERICA

National Center for High-Performance Computing (NCHC), National Applied Research

Labs (NARLabs), Taiwan

+  Development of Al service, efficient data center management & design, Standardization,
security consultation

« MSWCUUNUSMISANU Al UUAaNDAd MISoDNIUULAsDOMS Data Center UssanSmiwdo Ms
fKUAUIOSTIUMISUSMSIEa:ADIWUADANE

National Supercomputing Center (NSCC) lla: A Stars Computational Resource Center
(ACRC), Singapore

+  Regional collaboration via ASEAN HPC Taskforce

« A WSOUdoluMSWAULN HPC S:aUNDNMADNIBIU La:MSWAULNMAdAUANU HPC

National Institute of Advanced Industrial Science and Technology (AIST), Japan

«  MSWUUNUSMISANU Al UUAad Las Visualization

University of Luxembourg, Luxembourg

«  HPC system architecture design, development of country-scale HPC service, data analytics
research

« MsoonuUaMUINgNSsU HPC 1axMSWOULNS:UUUSMS HPC Tus:AuUS:INA Ms3veaU
Data Analytics

Intel Corporation

«  Users and staffs training on HPC software

.« MsWouLMaoAuLa:NEEKSUMSIBZoWIDSIE:NSaUDSENU . HPC

NVIDIA Corporation
e Users and staffs training on Al and deep learning using GPU
. MSWUUNMAYAUMU Al L1a: Deep Learning [ael8 GPU
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‘2:50: Dr. Fang-Pang Lin (NCHC, Taiwan)
01 AWIBYIBIY: Industrial Al Applications, Business and Planning Advisory

'{50: Hung-Fu Lu (NCHC, Taiwan)
02 n:)'lUl'{SS:)U'mJ: HPC Operations and Management
‘i.SO: Asst. Prof. Putchong Utayopas (Kasetsart University, Thailand)
03 ﬂD’\UI{!EJDU‘\tU: HPC Education & Research
‘{50: Valentin Plugaru (University of Luxembourg, Luxembourg)
04 ﬂD‘IUl-l:fEJDlhty: HPC Architecture, HPC Technologies and Service Stacks
‘2:50: Dr. Sebastien Varrette (University of Luxembourg, Luxembourg)
05 Fl:)’lUl%EJt)thfy: EU-ASEAN Collaboration, HPC Roadmap Development
%0: Prof. Pascal Bouvry (University of Luxembourg, Luxembourg)
06 no*nufz’ia:nhty: HPC & Al Strategic Advisory
‘2:50: Dr. Rui Oliveira (INESC TEC, Portugal)
07 ﬂ:)'llJlfiEJD?hty: Industrial HPC Service
%O: Prof. Aiichiro Nakano (University of Southern California, USA)
08 nD"IIJl-t:SEJDU’\ty: Massive-Scale Scientific HPC Applications Research
‘;50: Dr. Amarpal Singh Kapoor (Intel Corporation)
09 Fl:)‘\UI%EIDU'\tU: Compiler and HPC Software Optimization
‘i.’O: Dr. Gabriel Noaje (NVIDIA Corporation)
10 n:)'lUl'{SEJDlhty: GPU Technologies and Al Software Ecosystem
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