Il it e B A8 O
National Center for
High-performance Computing

”,
=7
>
"I ek
-
w S~
i

/\ L = 7] = »
wEnr ) BRSE MBS P

National Center for High-performance Computing

Labs WMEEABRR BB T

-,
‘v——l—..
/!' greih
’ L]
” -
’I//t # Ny
* v
¥ 5
"."""lt |
' 2 -
' :"l, —
/ /y"'
" gt -
7 5 g
L4 & Pl gf—
1

HPC :

Trustworthy Al
=R E A {SEA

-

——
o

-~
-
O o
g pe O

A\ AN
»

- \

- -
N
~
O
d e O D
A |
A
—
\\
\\\\\\\
A S
w -
A S




$5EE (I Advisors

4B Organizer

Y1 il BUIT

HSINCHU CITY GOVERNMENT

2

TVO

/NSTC BRRPREHEES

NAR

National Science and Technology Council ﬁ‘ﬁmﬁﬁ
National Appiied Resisech Laberatories
NAR LLEICES b0
NCHL ) BIR SRSt E D
Natlonal Center for High-performstics Computing

S 1EE1I Collaborators

B B Massachusetts
I I Institute of

Technology

;ér CECEA
A\ BEAEREEETL

" ARO30

REALMBAE

Civil l1oT Taiwan

. » .7
& ENTRA
5 TASALEES v,

THES2EE

Central Taiwan Science Park

TWCCERAIE

TAIWAN COMPUTING CLOUD



Taiwan Traditional Chinese LLM /
Indigenous Language Al models

EEFDLLM (TAIDE)/RIERIKESEAIER

Contact Person : Yi-Hao Hsiao / Meng-Chi Huang | fiiBi&AN - B—5 / &£
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Indigenous Language Al models:

There are 16 indigenous tribes comprising 42 dia-
lects in Taiwan. However, most indigenous languag-
es lack a standardized writing system and suffer
from severe resource losses. Consequently, several
indigenous languages have been assessed by the
United Nations as severely endangered. This proj-
ect aims to develop an 'Indigenous Language Arti-
ficial Intelligence Educational Application Platform'
based on artificial intelligence natural language
processing. The platform will facilitate the develop-
ment of Indigenous Language Translation,
Text-to-Speech, and Speech Recognition. Addition-
ally, it will incorporate an educational interactive
technology system to effectively assist in the sus-
tainable preservation and development of
Taiwan' s indigenous languages. In the future, our
research can be extended to cover the 42 dialects
of the 16 indigenous tribes in Taiwan.
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Taiwan Traditional Chinese LLM:

The current available large language model for
Chinese is dominated by Simplified Chinese, lead-
ing to biased model inference results that lean
towards mainland China's perspective and ideas.
This poses a threat to the long-term development
of culture, society, politics, and economics in
Taiwan. To address this issue, a project will be
undertaken to develop a generative Al chatbot
engine model that is tailored for Taiwan and inte-
grates multiple technological services and applica-
tion service platforms.
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Indigenous language (Truku) Translation
and Text-to-Speech Al models

EE¥D LLM EiRERARETF
Taiwan Traditional Chinese
LLM cloud application service platform
and inference APIs service
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Truku language Translation Al model

ZESRAY
Multiple LLMs Chat Mode

RAG- #£& Google 23|
LLM Retrieval Augmented Generation
with Google search
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Truku language Text-to-Speech Al model
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APIs LLM inference APIs Truku language collaborate platform



MiiL & vvViewer
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Contact Person : Charlie H. Chang / Chia-Yang Sun
BIBHEA  SRBE | RS
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Software developed by the National Center for High-Performance Computing, MiiL, and
vvViewer:

MiiL is a medical image processing and annotation software applicable to images such as CT, MR],
PET, etc. It utilizes three-dimensional algorithms and artificial intelligence to accelerate 3D image
processing and generate multiple sets of image annotations for 3D visualization.

vimL VR Viewer (vwViewer) is a VR display software designed for showing various 3D biomedical
images or dynamic fluid simulation data. The software imports data processed by MiilL and allows
users to examine multiple sets of data in a VR environment. Additionally, users can control the
display of various data sets through a graphical interface and explore the internal details of the data
through cross-sectional views. Compared to traditional interactive methods, using VR for display
allows users to intuitively and quickly find the content they want to observe.

Street View Analysis &
Location Search Technology
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Contact Person : Jyh-Horng Wu / Chien-Hao Tseng / Meng-Wei Lin / Chen Jian-liang
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The street view signboard text recognition system developed by NCHC was developed through Al
training on millions of street view photos. It can use the text key information of signboards, street
signs and billboards in the photos to cooperate with the GIS. It can identify the location of the
photo and achieve the smart application of "searching for a location with a picture”, which can be
applied to public security, tourism, traffic navigation, etc. Visitors can experience this technology
through the street view photos provided on site.
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Contact Person : Mulder Yu / Chen-Kai Sun / Waue Chen
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The Civil IoT Data Service Platform focuses on loT data in the areas of air quality, water resources,
seismic activities, and disaster prevention, and provides real-time data services with the OGC
SensorThings API to enhance disaster prevention and relief through loT sensing data.

REVBRENRETER
EKEBR - ERREE - #HE
BB R K E B R E B B Rk
RlMEE B RE R » WL
BEEEHELR OGC
SensorThings API 12 it B
EFERMEERTS - LUEBY
B AR A E AR Z B R BE
£ W{REEND & FEFA RS

00000
REVBREMRBTCR
SIRIEALE R R E RN RA
B WRENEEELRE
# LERPOEEZ =%
BMESN » REPHITEE
EITEBR2E=ZAEBN
B R¥EK 72 INFZERGD
BIRRERNE - RBRES
LERE

Data Market Platform
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The NCHC Data Market Platform (a.k.a Sci-DM) aims to facilitate data sharing, collaborative
management and service provision, supporting diverse data categories and file formats, allowing
users to easily access and manage data, and providing a secure and controllable framework for
scientists, general users and data providers.
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Al Model Market Platform
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The Al Model Market Platform integrates data, modeling, computing, and management functions

to provide users with an environment for developing and sharing Al models to accelerate the
development of Al.
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Contact Person : Boyi Lee | $ZflTH#8A - =105k
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https://cdx.nchc.org.tw/
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Aligned with the government's commitment to fostering cybersecurity
talents, the National Center for High-performance Computing (NCHC) has
taken the initiative to establish the Cyber Defense Exercise (CDX) . By
harnessing the national-level high-speed network and high-performance
computing infrastructure, CDX provides a dedicated platform for hands-on

Cyber Defense Exercise — Talent Forge for Cybersecurity Professionals

Cyber Defense Exercise(CDX) is built on a cloud service architecture, providing a flexible and on-demand cybersecurity training. Our mission is to offer comprehensive and

information security learning environment. It utilizes a self-developed web application as a service integration long-term preparatory instructions that complement traditional school

. ) . . lectures, thereby empowering individuals with practical, real-world cyber
portal, enabling functions such as user group management, course resources, templates, and virtual machine

capabilities.

> Key Features

24/7 Cloud Computing Service

Experience uninterrupted access with our web-based cloud
professionals. computing service, ensuring you can train anytime, anywhere.

management. It also offers cloud-based virtual arenas with features like rapid deployment and realistic
network environments, meeting various needs such as information security education and training courses,
network defense drills, and security testing for cybersecurity services. CDX is available for self-service around
the clock and has been utilized by over 100 academic and research institutions, with over 2,500 users. It
provides over 250 on-demand vulnerable machines, allowing simulated real-world scenarios for practical
training in a dedicated and controlled isolated environment, becoming a talent forge for cybersecurity

Hyper-Converged

' CDX2:0 1) S CDX2.0

ope Cyber Defense eXercise
Compeution

User-Friendly Web Portal

Our intuitive portal allows you to enjoy self-service options
and on-demand access for a seamless learning experience.

Platiorm

U c n x Cloud Cyber Security Platform Secure Sandbox Environment
2017 Virtual deploying on cloud ©omhy WA Train fearlessly in a regulated sandbox env.lronment. that
ensures safety and enhances your cybersecurity expertise.
- i€l = aley- =i <. Cybersecurity Open Data
MGIADL \:: \‘_‘A AL :4 VWG 5:[2‘: 32 mi.lli.On malicious program samples
LVLI 4.2 million analyss reports 150+ Vulnerable Host Datasets

Malware Trapping Internet Dive into a diverse array of datasets to sharpen your skills and
2 0 O 8 develop effective cybersecurity strategies.

The development of CDX Platform



Traffic Congestion
Prediction System

BIREETRARM

Contact Person : Chung-I Huang | fffBH&A @ S1PsE
Team : Chung-1 Huang, Jih-Sheng Chang, Chen-Kai Sun,
Wei-Yu Chen, Jyh-Horng Wu, Wen-Yi Chang, Fang-Pang Lin
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RADH o TCPS ERLENEESBEI » BEBRPITRE
(RNN) #iREHRBHIIREHEE (LSTM) REEERY
2R RBETERIRR 30 HBNKEBEREE - HEABEARIRE
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Traffic Congestion Prediction System (TCPS) is a collaborative
achievement between NCHC and Professor Cathy Wu of the
Massachusetts Institute of Technology (MIT). It harnesses
real-time urban road sensor data stored in the cloud,
encompassing comprehensive data on traffic volume, speed, and
lane occupancy, enabling in-depth analysis of traffic congestion.
TCPS utilizes advanced deep learning techniques, including
Recurrent Neural Networks (RNN) for capturing short-term
dependencies and Long Short-Term Memory (LSTM) Network for
managing long-term memory, accurately forecasting traffic
congestion for the next 30 minutes. Its applications include
providing real-time traffic congestion predictions for route
planning, enhancing the commuting experience, reducing
carbon emissions, and assisting urban planning by offering
historical and predictive data. TCPS represents a significant
technological advancement in addressing urban traffic
congestion.




The Cloud Infrastructure for 3D Geospatial Information

TEENERIRELBFES
Contact Person : ILiang Shih | #ZfiTBii& A @ FEZER

LZEMEHRBLSREEREDER  CSHAMBESHEXEIREELEILR @ ITEENR=HZM
ENERRBHE » WIFHREAERMILT (DataCube) £:1fi » HinEBEHE B RN - MEELSHRRERS
FEISERISIE - HENIMPIFAI A REEHIIRCIR IR - ERBBUTHBI SR EBREEKTER - B
ATMPIE[ERERIRE > BRPOLIBIATHEEN 3D GIS BEAKD » BESERIINEBENHARESHE
IHERIRE - REBAQIPIZHEZBENECHIER -

Based on the high-performance computing and the national backbone network, combining with existing
R&D capabilities and experience in infrastructure construction and operation, we build up the 3D GIS
development platform and geospatial data cube technology to accelerate the environment development and
increase the data exchange. Ultimately, our goal is to contribute to the digital twins concept for governance
and research field. Furthermore, in response to the Taiwan government's initiative to advance digital twins
technology applications and strengthen the foundational spatial information infrastructure of the public
sector, NCHC has utilized the domestically developed 3D GIS platform as its cornerstone. This platform
integrates both domestic and international spatial information research capabilities within a cloud-based
environment. The integration aims to enhance the utilization of multidimensional spatial information
platforms across various domestic public sectors.

000000); 000000) 000000)
RHREER - SRER - ERFEHEIREIR - (R RERRHRE « BIHE
HAIBERS MR B EHH
Provide rapid access, Accelerate Cross-Domain Data Enhance decision efficiency,
high-speed computing, and Governance and facilitate proactive deployment, and

digital twin integration. academic research publications. intelligence analysis.

LgREERERRBICRERR > BHEEHEMKXMARFEEE OGC REZERIRER » ERFRMERE
HEEHFARRRRZAZEEHEEHEE - ERENSEEASNEIE - WIMIRELBHERATK - B
& 3D GIS BENEIhAEEBAMERIThAERIE » WM S LEARBABR -

In order to accelerate GIS development and deployment, we build up a geospatial development framework
relying on the cloud computing platform and following to the OGC standard. We use authorization and
authentication to maintain the data and provide spatial index technology to solve cross-domain data access
problems. Furthermore, we integrate common application requirements and have developed value-added
functionalities and universally applicable modules for the 3D GIS platform. The goal is to contribute to the
digital twins concept for governance and research field.

LRI R At BEAMRINERTR

SHABTCRS TEREDPOHEE
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3DGDRP is a platform that integrates
cloud computing resources from
NCHC and open data. The goal is
to follow the digital twin concept in
building the application
environment for geographical
information, disaster prevention,
education, national defense, and
more. The Demo Site includes
successful cases and developed
universally applicable modules.



Towards renewable heat and electricity:
Supporting the energy transition
in large infrastructure projects through BIM and VR

Contact Person : Uwe Woessner, HLRS | Fang-Pang Lin, NCHC | Hsiu-Mei Chiu, NCHC

Urban digital twins can make it easier to understand how cities work in all of their complexity, evaluate the poten-
tial effects of new buildings or other interventions in public space, and facilitate participatory planning processes
among city planners, government officials, and citizens living in specific communities.
Scientists at HLRS are pioneering methods for creating increasingly robust, integrative models of urban spaces
that can be reproduced in virtual reality environments such as the CAVE.
Supporting energy
transformation
in local communities

As a participant in the Stuttgart Research
Initiative "Discursive Transformation of
Energy Systems " (DIiTEnS), HLRS will use
digital twins to improve the processes
needed to make urban energy systems
climate neutral.

Using digital twins to design
more sustainable cities

In the Reallabor Stadt:quartiere 4.0
Project, HLRS used supercomputing
and visualization to support
participatory city planning in the
nearby city of Herrenberg.

Supporting preparedness
planning for natural disasters

As part of the ChEESE project, HLRS
investigated how visualization based on
simulation data could help decision makers
to understand how earthquakes, volcanoes,
or tsunamis could potentially impact cities.

International Collaboration

NCHC is an active organization in the ISC International Supercomputing Conference, EU

international community. Through SC International Supercomputing Conference & Exhibition, US
PRAGMA Pacific Rim Applications and Grid Middleware Assembly
SEAIP Southeast Asia International Joint-Research and Training Program
establish platforms for talent and . g\ART CITY SUMMIT & EXPO Smart City Exhibition

technology exchange and play a major role . Gl OBAL RESEARCH PLATFORM

in innovative technologies in the world.

participating in various conferences and
international collaborations, we strive to
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PRAGMA SC/ISC
SDSC/UCSD, USA HLRS Stuttgart, Germany
iCAIR [Grid computing]
Northwestern University, USA WLCG Tier-2,CERN
PerSONAR European Organization for Nuclear Research (CERN)
Internet2

Interuniversity Microelectronics Centre (IMEC), Belgium

[sc/1sc, MOU, advisory board]
NCSA/UIUC, USA

INESC TEC, Portugal

Massachusetts Institute of Technology, USA

University of Washington, USA Al platform
AIST, Japan

[Local Office with NARL]
NSTDA/NECTEC, Thailand

National Institutes of Health, USA

National Science Foundation, USA

National Research Council Canada Thammasat University, Thailand



