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About CNIC

Birthplace of China’s Internet: China’s first router, first domain name service, access
point of full-functional connection between NCFC and NSFnet

Pioneer of Research e-infrastructures development for science innovation

Contributor to open science and management informatization
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CAS Informatization Plaza Building at Software Park of CAS Park at Huairou Science City



Open Science Services

CNIC of CAS participates in international cooperation based on academic resources controlled by our user communities.

Open science policies and ethical issues are reviewed by our user communities, institutional partners.

i) CAS facilities portal

CAS staff training CAS science outreach CAS academia resource planning, facilities

I
GPVis T SREH portal

visualization and interaction - L : :
with physical world scientific data, scientific computing and Al readiness

& Mymmes ()

Data Papers Science Data Bank CAS data centers portaNational Basic Science Data Center

Afj/\"

swsslll | OPEN
scientific
knowledge SCIENCE

TEMXE &%

China Science & Technology Cloud

GR

(UNESCO, 2021)



Computing Facilities

1996, 6.4GFlops 2014-, 2.36PFlops 2019-, ORISE
SGI Power Challenge XL Yuan Supercomputer

CNIC of CAS participates in CAS Pilot: Scientific Computing System. CNIC’s scientific computing team studies paradigm for improving

computing power utilization through collaboration across geographically distributed heterogeneous systems related to global-scale

risk management impacting socioeconomic development. Team work by partners Fa [ T8 =10 P B ETR G S and CNIC of CAS

were selected as finalists of ACM Gordon Bell Prize for Climate Modelling in 2024, 2025.




Open Research Data

1 General + 18 domain + 13 institutional

General Data Center operated by CNIC of
CAS supports construction of data centers
with research institutions, community-
controlled and interoperable data

. )
collaboration among CAS data centers, o

standards development, data quality control. 9)‘ |

Experts from CAS scientific data centers
contribute to WGs in ISC-CODATA, ISC-
WDS, RDA and other research data

organizations, research consortiums.
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General Data Center
operated by CNIC, CAS

Institutional data centers

18 domain
centers




0pen Research Data Trustworthy Quality Control
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FairStack to facilitate FAIR and other standards implementation: e
12 self-developed components, 3 service systems, 59 component Trusted datasets certification:
operators, mature third-party systems and operators from industry: https://datatrusted.cn/

https://www.fairstack.cn/ Data Space InstDB



https://www.fairstack.cn/
https://www.fairstack.cn/product/software/DataSpace
https://www.fairstack.cn/product/software/InstDB
https://datatrusted.cn/

Al readiness benchmark sciHorizon

Science Horizon is assessment framework to benchmark the readiness of Al4Science from both scientific data and LLM perspectives, spanning

physics, chemistry, life sciences, Earth and space sciences, etc.
ACM KDD’25: SciHorizon: Benchmarking Al-for-Science Readiness from Scientific Data to Large Language Models

IEEE SA Scientific Data WGs by CNIC’s Data Intelligence for Scientific Innovation Lab and partners:

Recommended Practice for Evaluating the Artificial Intelligence (Al) Readiness of Scientific Datasets
Recommended Practice for the Application of Scientific Data Persistent Identifier in Open-Sharing Services

https://cstr.cn/31106.11.ScienceHorizon.SDLeaderboard.202501 | https://cstr.cn/31106.11.ScienceHorizon.LLMLeaderboard.202501
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https://www.scihorizon.cn/
https://dl.acm.org/doi/10.1145/3711896.3737403
https://dl.acm.org/doi/10.1145/3711896.3737403
https://dl.acm.org/doi/10.1145/3711896.3737403
https://dl.acm.org/doi/10.1145/3711896.3737403
https://dl.acm.org/doi/10.1145/3711896.3737403
https://www.bigdatamining.cn/
https://development.standards.ieee.org/myproject-web/public/view.html#pardetail/13197
https://development.standards.ieee.org/myproject-web/public/view.html#pardetail/13199
https://development.standards.ieee.org/myproject-web/public/view.html#pardetail/13199
https://development.standards.ieee.org/myproject-web/public/view.html#pardetail/13199
https://cstr.cn/31106.11.ScienceHorizon.SDLeaderboard.202501
https://cstr.cn/31106.11.ScienceHorizon.LLMLeaderboard.202501

Open Science Communication

CAS website management system

News Release supports nearly 1000 websites
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from 2022

EarthLab is designed to investigate the physical, chemical, and biological processes occurring
in the atmosphere, as well as within the hydrosphere, cryosphere, lithosphere, and biosphere
on Earth’ s surface. The platform delves into the intricate interactions among these
components, exploring their effects on both the overall Earth system and the regional
environment in China.

CAS MOOC supports nearly 40K T =
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safeguards research data - across disciplines and across generations. IO 2 WRGRID=IA S0 WILDLIFS

tra i n i n g S e m i n a rS As digital threats rise and long-standing databases disappear, a “deletion storm" looms - risking et

decades of scientific progress in public health, climate research, and beyond.

Join us in building a future where your work remains verifiable, traceable, and accessible - not just
today, but for generations to come.

? For more info: https://www.scidb.cn/en

#CAS #CNIC #ScienceData #ResearchPreservation #DataForFuture #GRDAI #ScienceDB
#0penScience

. FIND A HOME
CAS English portal and Overseas FOR YOUR RESEARCH DATA

Global connection Science Communication GLOBAL RESEARCH DATA ARK INITIATIVE BY S

GRDAI OFFERS A TRUSTED, OPEN,
AND COLLABORATIVE SOLUTION:

; LONG-TERM PRESERVATION

© GLOBALACCESSIBILITY
<1 SMART DATA GOVERNANCE
Credit: CNIC, CAS




CSTCloud: A national research e-infrastructure

« As one of the key national e-infrastructures, CSTCloud is included in the 13th Five-year
National informationization plan.

« CSTCloud fully supports multidisciplinary open scientific researches with integrated cloud
services for the discovery, usage and delivery of S&T resources.

Pool of research
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Computiné Massive

resources data storage




CSTCloud Services

National Large Research Infrastructure Space, Astronomy, High Energy Physics, Information Technology Innovation
National Science Data Center Microbiol Th tic Cloud and Research
National Field Scientific Observation and Research Station icroblofogy ... Thematic Liou Demonstration Application
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Zhang L, Li J, Uhlir P F, et al. Research e-infrastructures for open science: The national example of CSTCloud in China[J]. Data Intelligence, 2023, 5(2): 355-369.



CSTNET: International Network Access
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CSTCloudAAl

« CSTCloud AAl is developed as a sustained
SAML IDP and robust system with federal user identity

' authentication and authorization that can

oIDC IDP Federal Auth.& Authen. Sys. — enable access to open and convergent global
resources.

= I — facilitate interoperability of cloud resources
services under fair conditions.

Direct connect

CSTCloud facilitates interconnection by joining eduGAIN

. . Date: Oct 15, 202
Other IDP ' & via Alliance

China Science and Technology Cloud (CSTCloud), initiated by the Chinese Academy of Sciences (CAS) and implemented by the academy's Computer

OAuth IDP

Social IDP
(ORCID.
Wechart, etc)

Authentic users

Network Information Center (CNIC), joined the global identity federation community eduGAIN in early October. eduGAIN is a global community which

AA' Al | iance connects 69 identity federations with more than 2800 identity providers and 5000 service providers. Becoming a member of eduGAIN will help facilitate
cross-border flow of digital resources contributed by the Chinese research community and guarantee the consolidated foundation for the connectivity

between CSTCloud and other research e-infrastructures in the world.

CSTCloud is a national platform to provide scientists with efficient and integrated cloud solutions in the retrieval, access, use, transaction, delivery and

other aspects of sharing scientific information and relevant services. The platform connects all the institutes in the CAS, many national research institutes,

scientific data centers and more than 80% national research infrastructures. CSTCloud has been supporting over 100,000 researchers in China across

disciplinary boundaries and key international research projects ranging from fusion energy research with ITER and particle physics with LHCONE to radio
telescope observations with the Five-hundred-meter Aperture Spherical radio telescope. These data-intensive research collaboration requires easy-to-use,
secure and open access by working with global interfederation services like eduGAIN. Previously, CSTCloud and its partners proposed the idea of Global
Open Science Cloud (GOSC), which has been supported by collaborative projects of CAS and European Open Science Cloud to launch the cross-
continental open science cloud demonstration test-bed. Contributing to the eduGAIN community is one concrete step towards better interconnection and

CSTCloudAAl  *]eduGAIN

interoperability with e-infrastructures out of China to support global research cooperation and GOSC action plan.




CSTCloud Yunkun

The Computing Storage module provides the foundational infrastructure for the
CSTCloud-Yunkun Framework through two core components. The Private Cloud Host
Management Software serves as a lightweight platform supporting intelligent
computing cards, while the Object Storage Software enables flexible, multi-access
data storage via web, FTP, S3, and remote mounting.

The Al Application module delivers advanced intelligence and model orchestration.
The Large Model Management and Scheduling Software manages deployment and
resource allocation for large-scale models, while the Local Knowledge Base and Al
Agents software integrates document repositories, vector databases, and
autonomous agents to power context-aware workflows.

The Cross-domain Resource Management module coordinates identity, orchestration,
and cost tracking across disparate environments.

The Intelligent O&M Audit module ensures operational stability, security, and real-
time ecosystem oversight.




Domain Adoptions in High Energy Physics

The International High-Energy Physics
Data Grid of CERN adopts a hierarchical
Tier0, Tier1, Tier2, and Tier3 architecture
to enable global distributed storage,

processing and sharing of data.

Tier 1 Sites

Bandwidth requirement: > 100 Gb/s

Tier-1 sites
Connected by >100 Gb/s links

SARA-NIKHEF
Amsterdam, NL

INFN-CNAF
Bologna, IT

“CSTNET established a 100 Gbps high-speed network link to Europe and
coordinated two additional 100 Gbps backup links to ensure the reliability

of international connectivity, enabling the establishment of the Tier-1 grid
site.”

Asia's only LHCP International High Energy Physics Data Grid Level 1 site has
received international certification.
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On June 27, 2024, tife high-energy physics data and computing platform jointly built by the Mational High Energy Physics
Science Data Center anfl the Computing Center of the Institute of High Energy Physics, Chinese Academy of Sciences, passed
international certificatiof, officially becoming the only Tier-1 site in Asia and the ninth globally for the LHCb International High

Energy Physics Data (Jrid (WLCG). Researcher Chen Gang, Director of the National High Energy Physics Science Data Center,

Meanwhile, the China Science and Technology Network (CSTN) established a 100Gbps high-speed network link to Europe

and coordinated two 100Gbps backup links to ensure the reliability of the international link. CSTN's high-speed international

Elephant Flow

network made the construction of the grid's primary sites possible. In February 2024, the data platform completed the
configuration optimization of all computing, storage, and network systems and initiated internal performance testing. In June 2024,
experts from the LHCb international collaboration and the National High Energy Physics Science Data Center conducted nearly a

month of stress testing on the grid platform. The test results showed that computing performance, storage performance, and

remote data transmission performance all exceeded the technical requirements of a primary site, and it was ready for formal

operation. =
Amsterdam - Standby
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ERN
I’arseille(: CSTNET o |IHEP
\ Belings . ih Korea
\ Lanzhou 5@ = I 9 500
: i/
\ " New standby tn;kong
S |c1
— g
CAE-1 Singapore
CSTNET operates a 100G high-speed network The peak data transfer throughput between IHEP

link to Europe alongside two backup links and European counterparts exceeds 50 Gbps



Potential Future Collaboration ‘GOSC

) - Global Open Science Cloud

Technical Cooperation

Enhance resilience of ultra-long-distance, cross-domain massive data transfers to support high-energy
physics workflows.

Deepened Integration

Expand collaborative applications of cloud, network, and computing resources via CSTCloud for
domain-specific research, tailored to the needs of IHEP and CERN.

Capacity Building & Personnel Exchange

Joint training programs and capacity building events.

Staff secondments to strengthen expertise in data-intensive networking, i.e. Visiting Scholar Program
(CAS PIFI)

Al4Science demonstrations
Establish connected Al virtual environment for joint research or adoption of Al supported demonstrations.
Project-led future opportunities


https://pifi.cas.cn/front/pc.html

Thanks for your attention!
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