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ASGC Open Science Cloud - Accelerating Discovery & Innovation

* ASGC was founded for the deployment and
development of WLCG system in 2005.

* Vision: accelerating scientific discovery
and strengthening scientific computing
ecosystem

* User-oriented, service-based approach

* Flexible collaboration models and customized
services are strategic focus

* Reliability and efficiency are primary objectives

* Integrated platform of data, algorithm and
computing

* Federating community, application/service, RI
& supporting team (service R&D)

Computing & Big Data Analysis

2022 ! 2024 !
2005~2021 i i

2023 2025

e Resource Scale: 10,000

_ NSTCCore
W!.CG'T'lerl Centre f?r Global | computing Facility CPUCores, 0(100) GPUBoards,
" Scientific Collaboration O(10)PB storage

¢ Flexible Collaboration Models
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ASGC Core Facility is an integral part
of the research infrastructure

ASGC has been the Core facility for scientific computing and big data analysis,
funded by AS and NSTC from 2023

Supporting particle physics communities together with TIDC, serving as the
computing arms

Physics and Life Sciences are the primary user communities of ASGC

* MHEP keeps driving the advancement of scientific computing system and technology

* ASGC is extending services beyond the domain boundaries, based on the
collaborations with broader user communities

645 Users in 203 Pl Groups, from 30 Institutes (Dec. 2025)
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ASGC Service Architecture - Scalable Science Cloud

Integrating data, algorithm and computing

Scientific workflow implementation with integrated compute, storage and
network resources

Persistent services: Analysis facility, Web portals
New resource and new services online yearly, based on users requirements
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Computing & Storage Resources

CPU CPU | GB RAM/ Performance

Cluster S| Cores Core Suees (TFLOPICore) NERTRL DI EEL LR
EDR2 | AMD Turin 9645 | 1,920 8 10 100Gb/HDR Mar 2026
EDR1 | AMD Genoa 9654 | 3,840 8 20 1.1 100Gb Mar 2024, Dec 2024

Intel-G4 | Intel Xeon 6448H 512 8 4 1 100Gb Sep 2024

Server

e Spec GPU | Architecture | Nodes ey RAM CPU Network QUL

Cluster Cores (GB) Date
B6000 | RTX PO %090 | 96 | Biackwen | 2 | 32 | 1,536 |Intel 6517Px2|  200Gb Mar 2026
L40S L40S 48GB 4 | Ada Lovelace 1 32 768 | AMD 9374x1 10Gb Dec 2024
4090 | RTX 4090 24GB | 16 |AdaLovelace 2 40 1536 | Intel 4416x2 10Gb Jul 2024
3090 | RTX 3090 24GB | 56 Ampere 7 32 1024 | AMD 7302x2 100Gb Dec 2020
A100 | A100 NVL 80GB | 24 Ampere 3 64 512 | AMD 7542x2 | 100Ghb, NVL Jun 2020
Storage |Capacity (TB) System Price Remarks
Ceph File 11.000 Online storage managed by Ceph distributed file 1,000 per | +3PB by end of
System : system, with (8, 3) erasure coding TB-year Mar 2026
Tape Lib 300 per Service from
System 10,000 LTO9 (18TB/Tape) TB-year 2025




lots of Running jobs (7

WLCG Tier-2 Site for ATLAS

* Site has been in production since July * CPU Efficiency: > 88%
2024 in association with USATLAS * 77% MC Simulation & Event Generation
* Connection with LHCONE upgraded from " 16% User Analysis
3Gbps to 5Gbps on 1 May 2025 * 6% Group Production & Analysis
* Local storage RSE reconfigured and CRIC * Pledge in 2025 & 2026
updated accordingly * CPU: 30K HEPscore23
* Stably supporting MC Simulation jobs * Disk: 5 PB, managed by EOS
and analysis jobs mainly * Job slots - 3,200
* Current Status (Feb 2025 - Jan 2026): * ~ 3,000 job slots are available now
* 292.5K CPUCore-Days (2.8M HS23-day), * Next Step:

2.5PB storage (EOS, growing from 0.93PB
in Aug. 2024)

* Data Transmission (inbound + Outbound):
1.1 + 2.9 =4 PB with efficiency > 95%

* Making better use of ASGC resource, e.g,
pre-stage for analysis jobs

* Efficiency improvement

: — CPU Usage (HS23-day): monthly average = 232K
Migrate OS from EL7 to EL9 500,000 , = 400
replace ARC-CE with HTCondor-CE M Outbound Data (TB): monthly average = 244.4

Inbound Data (TB): monthly average = 86.6
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Networking

* Connecting with LHCONE through ESnet
* 3Gb bandwidth upgraded to 5 Gb from May 2025

* Internal : 10 Gbps
* backbane: 100 Gbps
* torouter: 10 Gbps

* TWAREN connecting with StarLight will be upgraded to 100Gb in March 2026
* Bandwidth between TW-FTT and LHCONE through ESNet could be upgraded afterwards

* Asymmetric routing issue
* No jumbo frame and IPv6 support for traffic coming into ASGC through general Internet routes

ASNet@NL

Juniper QFX10002

PacWave

APAN-J
: ./ Nx 100G Seattle

ASNet@JP

Academia Sinica

ASNet-9264 /=

Juniper MX960

ASNEt@'—A PacWave ngﬁzf

10G

Sunnyvale
Juniper QFX10002

400G _ == TWAREN
TWAREN@LA @Mmariar
ASGC-ASN 18217 s

ASGC @TW e

10G 10G upgrade is being pursued

ASNet
@Sta rLight

ASNet @SG
Juniper QFXlOOZ TW ARE N
‘ ASN-7539

TWAREN
@StarLight

TWAREN (TW-StarLight) will be
upgraded to 100Gbps in 2026

TWAREN : TaiWan Advanced Research and Education Network



Data & Storage Services - CephFS

Ceph distributed storage system - O(10)PB scalable data pool

High performance - 4.2GB/s throughput, 1.5K op/s rd, 2K op/s wr

Reliability - Erasure coding (8, 3), with 462 OSDs, 51 hosts and multiple MDS & MONs
Scalability - from O(10)TB in 2012 to 15PB in 2025

Data transmission and local backup supported

New Services in 2026: data transfer, cloud storage and taps backup

waorkload manager
S
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- DICOSAPP Filesystem
= (SaaS)
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Computing

Services:

Optimization of Application and System Efficiency

* HTC/HPC & Cloud Computing
Platform

* Integration of computing model
and software

Research data workflow and

HPC platform
Slurm System Architecture

Batch Jobs

Slurm
Control

Node

Browser

management

* Information security

* Application efficiency
Customized laaS, Paas, and SaaS

Software-as-a-Service Web-based Cloud Platform
DiICOSApp SaaS Architecture

Interactive Jobs

70+
il Applications

are available
mage
Repository

Kubernetes
API
Server

Scientific Software Repository & Customized Image Pool

I QB
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orFlow
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73+ Web Applications Provided (Software-as-a-Service)
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Resilient Cloud Research Platform

Faster Research: HPC/HTC using CPU & GPU cluster
User application and workflow Orchestration

High Availability & Elastic Scaling

Resource Efficiency

Hybrid & distributed infrastructure
Software-as-a-Service (Saa$S)

Batch, Interactive (Jupyter) and Web

Worker Node - 1 N
Kubernetes
Architecture 458 L=z JFod3 ) )
(Container 1) '(Container ’1?, (Container 1)
[Container 2} (_Container 2)
—! | (Crraninar 2)
Kubernetes Master \"»CMM'J \ I J
‘_
( APIServer ) DOCKER
User
interface ( Scheduler ) \ J
Worker Node - 2
(Cuntrolier - Manager) i
| Pod-1 2l Pod-2 ZEmssse Pod-3 S
= (Comainer 1) || (Comtainer 1) | (Comainae )
( oted ] (Container 1 ) ||  Container 1) || ( Container 1
Kubect! \ J Container 2 (Container 2)
(Container 3)

AN PN A

DOCKER




Flexible Collaboration Model: User-
Driven, Service Oriented

Pay-as-you-go

Resource Integration: Collocation &
Buy-In

Service Hosting
Reservation
Experiment & Collaboration support

The Electron-lon
Collider bt

o o F
-

TAIWAN INSTRUMENTATION AND
DETECTOR CONSORTIUM (TIDC)

* Advanced Service: Web Application
and portal, efficiency tuning,
workflow optimization,
customization, hands-on training

* User Engagement . weekly User

Meeting, User Committee,
dissemination & outreach




Customized Services for Structural Biology Community

* Serving as the computing arm of AS CryoEM Core Facility (ASCEM) from 2018: computing model implementation, efficiency
tuning, capacity building

* ColabFold for protein structure predictions in batches

* Molecular Docking: DiffDock
* Able to finish 140 DiffDock predictions in < 60min, using DiCOS@RTX3090

* Protein Design Challenges: AlphaFold, RosettaFold, RFDiffusion

* DiCOS-BioSAWN Platform supports NSRRC BioSAXS beam line data analysis using ATSAS/Rosetta/Amber/ Gromacs-SWAXS

* The primary GPU computing users in ASGC: 55 Pl Groups (32 in AS), 150 users

E% ColabFold

e 2 p—
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.Aq»‘ CryoSPARC RTX3090 RELION § beta RTX3090

End Time: Jan. 28, 2026, 12:04 p.m.
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Cryo-EM Facility Data Store Preprocessing
= (On-the fly

Open processing, . Computing Resources
: - Data Store

- Scientific Software Platform
with High Performance

Al-enabled Protein-related Tools



Services of ML-enabled data analytics

* ML/AI application platform service - SW library, HW, integration and application development management

(e g, MLflow, Triton)

Build up customized ML platforms for user specified projects - Deploy ML packages ready envirnonment in order to help
ML development smoothly and provide on-demand computing power

* Upkeep of the application framework

* Workflow and data pipeline integration: tracking, model serving, packaging, model registry, evaluation & tracing

* Efficiency Improvement

* Inference-as-a-Service (incl. Model repository): e.g., Triton-based services

* Potential use cases

* Users who bring existing source code - ASGC could help to setup a virtual environment and confirm source code

,7 9 r& Monitoring

running normally
* Share and reuse of trained/verified models
* MLOps over the cloud

* Approaches

* Supporting Kubernetes/Jupyter lab for
development purpose
* Create Kubernetes/Jupyter lab environment

with user specified ML packages ready.
* Support on-demand scalable CPU/GPU
computing power.

* Supporting containerized environment
(e.g, Docker image) for deployment
purpose
* Create takeout images in Docker format as an

option for user who wants to train/predict
model

* Docker images could be downloaded from
ASGC server and deployed on users’ Docker
Desktop on Windows/Linux.
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ACADEMIA SINICA

Deep-learning-based Speech Enhancement (with Its
Application to Assistive Oral Communication Technologies)

You-Jin Li, Rong Chao, PI: Yu Tsao

Research Center for Information Technology Innovation, Academia Sinica

Universal Speech Enhancement

Clean |
MODEL 2: SFI_SEMAMBA (10 Layers) MODEL 4: SFI_SEMAMBA (20 Layers) speech | ks ”“H Feature
- devices: NVIDIA A100 GPU x 1 - devices: NVIDIA A100 GPU x 4 (1) L 2 extraction
- batch size: 2 - batch size: 4 Noie | P— ‘ - | (3)
eemenena®aaanaa ) function
PESQ M : 2.5904 PESQ 1T : 2.8140 W-l' ; ;
ESTOI 1 : 0.8374 ESTOI T : 0.8667
SDR 1 : 14.4522 SDR 1™ : 15.9479 -
LSD |, : 2.5686 LSD | : 2.5437 Lips (4) Model compression
MCD 4, : 3.6416 MCD { :3.2805 & and computation |7
. : Auxili i t | i
DNSMOS D : 3.0515 DNSMOS_OVRL.’I\ - 3.0645 -l | uxiliary inpu | acceleration >Rea|-world
NISQA_MOS 4 : 3.3971 NISQA_MOS 1+:3.6297 —— (6) applications
SpeakerSimilarity N : 0.7261 SpeakerSimilarity 1 : 0.7698 o Adaptability to new
si_snr_loss_lch_32000Hz vs epoch si_snr_loss_lch_32000Hz vs epoch ) Spea ker and
3 environments
Multi-mics

30 450m 60 75 % 0 8 16 24 35 P 48 56 Source: PrOf- Yu Tsao, CITI AS



Computing Resource |
[DiCOS Apps]

P Ote n ti a I [Remote Terminal] ~lupyter Lab GPU

slurm-ui-asiop.twgrid.org
slurm-ui03.twgrid.org

Generative Al

torch
torch.nn as nn
torch.nn. functional F

. = torch.device( torch.cuda.is_available()

Applications ==

[ 10000 20000 30000 40000 50000

s, length = x.size()

self.upscale_factor != 0:

. [Slurm]
els //= self.upscale_factor
.view(batch_size, channels, self.upscale_factor, length)
bl S S
ntiguous().view(batch_size, channels, length * self.upscale_factor) 4 ? ?

(ml) [hsinyichou@slurm-ui-asiop GAN14]$ squeue | grep al@®
230030 HMC0034 twchiu PD 0: (Nodes required for
231049 HMC0036 twchiu 0: (Priority)
232091 HMC0035 twchiu 0: (Priority)
232098 HMC0033 twchiu ’H (Priority)
233667 handbook noke0081 18: hp-teslaa03
232635 handbook noke0081 8 hp-teslaa03

21D (torch.nn.Module) :

1f, downs actor):
hufflelD, self).__init__()
factor = downscale_factor

x):
batch_size, channels, length = x.size()

length % self.downscale_factor != 0 194890 urg_seja rc H (Dependency)
eError (f 194889 urg_seja rc (Dependency)

194888 urg_seja rc (Dependency)

out_channels = channels * sel 194887 urg_seja (Dependency)
out_length = length // self.downscale_fac 194886 urg_seja (Dependency)

(Dependency)
(Dependency )

[}
[¢]
[}
0
176131 urg_seja H (Dependency)
[ o o _coig [}
[}
] (Dependency)
)

(Dependency)

Calorimeter Design Tool in kgPhysics

Detector Hyperparameter

» Scintillation crystals (LYSO, BGO, ...) and geometries
* Electronic type (PMT, SiPM, ...) and geometries Feedback

- * Physical requirement (energy resolution, ...) <
Setting
= QOptimization Method: Grid search, ...
A 4
Physical Simulation » Hardware Resources: CPUs
e Simulate the passage of particles Setting Tost
. es
through materials <
{ Physical Reconstruction
= Monte Carlo Method: Geant4 toolkit
Electronic Simulation/Calibration e Clustering (# of shower ...)
» Hardware Resources: CPUs . ificati
* Simulate electronic response Classification (p, e ...)

3 *  Regression (energy ...)

* Calibrate signal

Training/Test Data Flow | . Traditional or DL Algorithms: Data F|0WA = Tradl.tl.onal Algorlth-ms:. .
o Empirical Parametrization Equations

To solve the nonlinear relationship e
between optical photons and energy feliihialiet

v d .. Convolution Neural Networks (CNNs),
. . eposition.
DL-based Fast Simulation Graph Neural Networks (GNNs),
» Hardware Resources: CPUs, FPGAs Transformer

* 100 to 1000 faster than the physical simulation

» Resource requirement: CPUs, GPUs, FPGAs

= DL Algorithms:

Generative Adversarial Networks (GANs) Training
Diffusion Model

A 4

» Hardware Resources: GPUs Source: DI‘. HY Chou, IOP, AS




Capacity Building

Scalability & Elasticity

System Efficiency

Federation of Distributed resources
Access Federation

Research
Infrastructure

Reliability & Efficiency

Trust

Optimization &

Sustainability

Simulation, analysis and transformation for scientific
discovery & innovation

Access to required computational service and resource
Integration of data/experiment facility with computing
facility

Saa$, PaaS, laaS

Analysis Facility

Al-enabled computing

Workflow integration

Extended beyond domain boundary

Application
& Platform

—>

Service




Enhancing User Community Engagement

* Training, dissemination and outreach

* Improving communication and response

* Supporting user access and application efficiency
* Understanding user requirements and experiences

* Facilitating capacity building of users and
NSTCCore

* Training and workshop/conference: 250+
participants in 2025

* Weekly user meeting: 2:30pm, Wednesday

*30min - full day

eGet access, details of using compute, data and SaaS services,
w/o hands-on, User Forum

o1 hrs - full day

Thematic eDiscipline-based Data analysis
*|CT topics: GPU Computing, Al, CPU Trends

DI ETEAY Lo [l «30min — 3hrs
WOI’kShOp eSupporting hands-on, w/o ASGC service introduction

ee-Science, community-specific workshop, core technology
¢|SGC (International Symposium on Grids & Clouds, since 2002)

= HEPIX' C"I.EP (C.omPUtlng n ngh Energy PhVSIcs) 20255 NSTCCore 7 % AEH.0FBI S2ET FAR 5 58 TR E A LS The 4th NSTCCore Computing Service User Workshop in 2025 @
*APAN (Asia Pacific Advanced Network) -

Conference




Collaboration with NCHC

NSTCCore (operating by ASGC) is part of the national scientific
computing infrastructure

Collaboration Model

* Workload distribution Principle: large-scale vs high-throughput

* Quarterly meeting for milestones

Starting from

* Federated IdM - easy access to both sites using the same account (better
to be user’s home institute SSO account)

* Home directory and data consistency
* Faster access to required services and finish processing efficiently

Challenge

* Security governance - requirements and policy
* Unique UID for each user

* Data & storage consistency

* Compatible Software and environment

* Services



Summary

Strengthening the Scientific Computing Ecosystem

* Supporting Simulation, big data analysis and Al applications at the
same time

* User Community x Resource x Services (incl. technical R&D team)

* Capacity building: making better use of ASGC resources, and
being able to provide advanced services

Enforcing Al tools and Al-enabled computing

* Innovative implementations of computing models are expected
Open data and open science

Efficiency - optimization for application, system and energy
* Intelligent monitoring and control

Networking: driving the infrastructure upgrade by sciences

* Supporting larger data throughput and resource federation for
multiple local/regional/international collaborations

* Long-distance data efficiency
* Security
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