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Tensor-Network State-based Quantum System Simulations by AI-supported HPC framework

1. C. & C. both contribute the GOSC (AOSP & CSTCloud), 

and have the purpose of description of quantum chemical / 

physics problems using the GOSC-related resources

2. CNIC places some emphasis on tensor-network approach, 

AI-assisted/coded (cross-domain) HPC calculations

3. CSIR places some emphasis on quantum computing, and 

combination with tensor-network approach 

CSIR emphasis:

Quantum Computing (QC)

QC + TNS

CNIC emphasis:

TNS @ AI/coded HPC
C. & C. both contribute the GOSC 
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@Yingjin @Qian @Baohua

CNIC emphasis:

TNS @ AI/coded HPC

@Lili @Happy @Mervyn @Nyameko @Yuepeng

C. & C. both contribute the GOSC 

• Global R&E network
• scalable, end-to-end, software-based for global networking 

connectivity. 

• Cloud Federation
• flexible, dynamic, enhanced environment based on existing 

computing infrastructures and services following “Cloud” 
paradigms.

• Global Open Data Fabric
• optimal solutions to data management and capacity building 

for big data analytics.

• Cloud Services for Science Community
• multi-site cloud-based facilities and resources to support 

research across applications, services, and systems for the 
science community.

• Global Research Collaboration

“Network-for-Science”
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CAPACITY BUILDING & COMMUNITY OUTREACH
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N monomers, m states for each monomers

𝐻𝑒𝑓𝑓 =

𝐼=1

𝑁
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𝐼>𝐽

𝐻𝑒𝑓𝑓𝐼,𝐽 + 

𝐼>𝐽>𝐾

𝐻𝑒𝑓𝑓𝐼,𝐽,𝐾 +⋯

Divide and Conquer

Different correlated

(quantum superposition) systems

“HPC/AI-for-Science”
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ACS Omega,,6,2001 (2021)

Comput. Sci. (CN), 49, 36 (2022)

J. Comput. Chem. 44, 1174 (2023)

Acta Chim. Sin. (CN), 10.6023/A23110496 (2024)

J. Comput. Chem. in revision (ArXiv:2401.09484)

“HPC/AI-for-Science”
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C. & C. both contribute the GOSC 

(e.g. MPS/DMRG)

Strong scaling (GPU_vbatch)   >   92%

2-4 orders of magnitude speedup

MPS + QIT + Charm++ 

Method developments

J. Comput. Chem. 41, 2707 (2020) 

J. Comput. Chem. 44, 1316 (2023) 

J. Chem. Theory Comput. 13, 2533 (2017) 

J. Chem. Theory Comput. 15, 6724 (2019) 

Phys. Chem. Chem. Phys. 22, 4957 (2020)

HPCC – 2023, accepted

ICS 2024 , submitted 

“HPC/AI-for-Science”
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CNIC emphasis:
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The biomedical application service community 

http://biomed.cngrid.org/

One-stop virtual screening

Pan-Genome Analysis Web Server

bioinformatics

Drug target identification

Drug Design

An online platform providing one-stop application services for 

bioinformatics and drug discovery.

“Community-for-Science”
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@Anwar @Coral @Kelvin:

CSIR emphasis:

Quantum Computing (QC)

QC + TNS

@Yingjin @Qian @Baohua

CNIC emphasis:

TNS @ AI/coded HPC
@Lili @Happy @Mervyn @Nyameko @Yuepeng

C. & C. both contribute the GOSC 

Cooperation (basic) : everyone does his/her own field of expertise, meanwhile, try to 

➢ docking the latest developments in computational approach/software by TNS

➢ docking the latest developments in “Network-for -Science” by GOSC
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@Anwar @Coral @Kelvin:

CSIR emphasis:

Quantum Computing (QC)

QC + TNS

@Yingjin @Qian @Baohua

CNIC emphasis:

TNS @ AI/coded HPC
@Lili @Happy @Mervyn @Nyameko @Yuepeng

C. & C. both contribute the GOSC 

GOSC & Testbed
• Cross-domain 

• Fault-tolerant

• ENV support for QC/TNS

Multi-Scale TNS
• Hardware adaptive

• Coded calculation

• Interface to GOSC/QC

QC for quantum chemistry (?)
• ab initio Hamiltonian

• Strong- and weak-correlated

• Interface to GOSC/TNS



Thanks  for  your  at tent ion!
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