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

CSIR emphasis:
Quantum Computing (QC) v
e ‘R -
Quantum System Slmulatlons i \ 7 1. C. & C. both contribute the GOSC (AOSP & CSTCIOUd),
G am me { v and have the purpose of description of quantum chemical /
- = . physics problems using the GOSC-related resources
Load predictions -> Fault tolerant coding 3 . l: ]
Al-assisted HPC/C|pud calculation > Applications™ .} ........¢". 2. CNIC places some emphasis on tensor-network approach,
%‘f;’;‘;? — Al-assisted/coded (cross-domain) HPC calculations
f --------------------------- t * ......................................
:% T - m"rm-s"‘ s 5 3. CSIR places some emphasis on quantum computing, and
e AT o "‘ combination with tensor-network approach
ﬂ e :,.1"' HPC framework
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CHIC emphasis: C. & C. both contribute the GOSC
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Tensor-Network State-based Quantum System Simulations by Al-supported HPC framework

@Anwar @Coral @Kelvin:
CSIR emphasis:

Quantum Computing (QC)
QC + TNS
1. C. & C. both contribute the GOSC (AOSP & CSTCloud),
Alcis* and have the purpose of description of quantum chemical /
e physics problems using the GOSC-related resources
2. CNIC places some emphasis on tensor-network approach,
Al-assisted/coded (cross-domain) HPC calculations
c:c 3. CSIR places some emphasis on quantum computing, and
combination with tensor-network approach
@Yingjin @Qian @Baohua @Lili @Ha
o ppy @Mervyn @Nyameko @ Yuepeng
CNIC emphasis: C. & C. both contribute the GOSC

TNS @ Al/coded HPC
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Related WOI"kS @ CNIC c:c Computf:rNe:workInformation Center,

Chinese Academy of Sciences

@L.ili @Happy @Mervyn @Nyameko @ Yuepeng
C. & C. both contribute the GOSC

7 “Network-for-Science”
Y

TNS @ Al/coded HPC « Global R&E network
* scalable, end-to-end, software-based for global networking
Global Research collaboration connectivity.

Open science applications, open access, open collaboration,
UN SDGs, Big Science Programs, research collaborations.

Applicatio

* Cloud Federation

* flexible, dynamic, enhanced environment based on existing
computing infrastructures and services following “Cloud”
paradigms.

Social community for open research resources
SAAS level services and tools for different research resources,
such as open access to journals

Soft.&T.

ility

Global Open Data Fabric
* optimal solutions to data management and capacity building
for big data analytics.

Global open data fabric

©
)
©
(a]

Governance for global research resources
Alliance for security, trusts and
in
[ )

3 Cloud federation _ _ _

- Computing, storage and analysis. * Cloud Services for Science Community

o * multi-site cloud-based facilities and resources to support
o Global research & education network research across applications, services, and systems for the
2 CSTNET, CERNET, ESnet,, Internet2, . :

= GEANT, AARNet, RedCLARA, SANReN science community.

* Global Research Collaboration
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Related WOI"kS @ CNIC c:c Computf:rNe:workInformation Center,

@L.ili @Happy @Mervyn @Nyameko @ Yuepeng

C. & C. both contribute the GOSC

@Yingjin @Qian @Baohua
CNIC emphasis:
TNS @ Al/coded HPC

“Network-for-Science”

GOSC FedBroker@CNIC: The Gateway towards to the
Open Science Cloud Infrastructures of CHINA. ( } ( W (.3 3 ]

GOSC FedBroker@CNIC is a FedBroker instance deployed by China Science and Technology Cloud Personal Razource Aendtoringaaccounting EllLingeErchanging
As a resource pool, GOSC FedBroker@CNIC integrates heterogeneous computing, storage and data :
resources of Chinese scientific research institutions in Beijing, Shanghai, Guangzhou, etc.; as a

4 FedBroker@CNIC

resource gateway, global users can uniformly access China's open scientific resources through I
FedBroker@CNIC. r fr |

Redjing Tnetitution Branghal Tnatitution Guongzies Tkitution Cxina teglon
READ MORE
Private & Public Cloud Bervice Providors

Invitation to Collaborate: Build The Resource Sharing
Network With GOSC FedBroker@CNIC =l B3] &

“l | :
In order to realize the GOSC initiative, we invite global scientific research institutions to build a Bedfing trabisand 2 =

I i i i : FadBraiexPCMIC FodBrokerYour
global open science resource sharing network with GOSC FedBroker@CNIC. You can actas a : E it b

service provider of GOSC FedBroker@CNIC, and GOSC FedBroker@CNIC provides services to
scientific researchers on behalf of your resources; you can also deploy a GOSC FedBroker to
exchange and share resources with us.

READ MORE
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Computer Network Information Center,
Chinese Academy of Sciences

@L.ili @Happy @Mervyn @Nyameko @ Yuepeng
C. & C. both contribute the GOSC

@Yingjin @Qian @Baohua
CNIC emphasis:
TNS @ Al/coded HPC
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" Technical Infrastructure
( Data Interoperability

( Incoherent Scatter Radar Data Fusion and Computation

Integrating Machine-derived Camera-trap Data into the Global
Shared Science Networks

[ SDG-13 Climate Change and Natural Disasters
[ Sensitive Data Federation Analysis Model in Population Health |
[ Open Reproducible Raw Diffraction Data for Access in Pandemics |

From Raw Biodiversity Data to Operational Indicators through
the Essential Biodiversity Variables (EBV-0OSC)

[ International Programme Office
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GOSC Annual
Report 2022
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Related works @ CNIC
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Computer Network Information Center,
Chinese Academy of Sciences

@Lili @Happy @Mervyn @Nyameko @ Yuepeng
C. & C. both contribute the GOSC

@Yingjin @Qian @Baohua
CNIC emphasis:
TNS @ Al/coded HPC

Different correlated
(quantum superposition) systems
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Related WOI"kS @ CNIC “HPC/Al-fOI‘-SCIenCE” c:c ComputZFrNe:w?:klnformation Cerlm-;er,
Chinese Academy of Sciences

@Lili @Happy @Mervyn @Nyameko @ Yuepeng
C. & C. both contribute the GOSC
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Related works @ CNIC

“HPC/Al-for-Science”
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Chinese Academy of Sciences

Computer Network Information Center,

@Lili @Happy @Mervyn @Nyameko @ Yuepeng
C. & C. both contribute the GOSC

@Yingjin @Qian @Baohua
CNIC emphasis:
TNS @ Al/coded HPC
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@L.ili @Happy @Mervyn @Nyameko @ Yuepeng

C. & C. both contribute the GOSC

@Yingjin @Qian @Baohua
CNIC emphasis:
TNS @ Al/coded HPC
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Planned taSkS I ' Computer Network Information Center,
Chinese Academy of Sciences

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

(Physics) (Chemistry) (Software/Algorithm) (Hardware/Infrastructure)

@Anwar @Coral @Kelvin:
CSIR emphasis:
Quantum Computing (QC)
QC +TNS

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 _ by GOSC
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: ;/;;} R =y W GOSC
s Computing Power
Weak correlated @CN[C
inati i Simple syst )
@Yingjin @Qian @Baohua (Simple system)

CNIC emphasis:

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

C. & C. both contribute the GOSC
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Planned taSkS c:c Computf:rNetworkInformation Center,

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

(Physics) (Chemistry) (Software/Algorithm) (Hardware/Infrastructure)
@Anwar @Coral @Kelvin: QC for quantum chemistry (?)
CSIR emphasis: » abinitio Hamiltonian
Quantum Computing (QC) » Strong- and weak-correlated
QC +TNS * Interface to GOSC/TNS

Quantum processor prototype molecule h
Heterodimetallic
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Multi-Scale TNS [meQ iy sloabal . cl—----f-g---“ ---------------------------
« Hardware adaptive ™o froteir Ligand n . GOSC & Testbed
« Coded calculat?on Q@Q R W% Y i g"’“"“’é—%%fﬁ «  Cross-domain
* Interface to GOSC/QC f?f“ }eﬁ,*_”” ! GOSC TR * Fault-tolerant
@Yingjin @Qian @Baohua gi;‘r;’l‘tmc; :i @m; - QC/TNS

t @Lili @Happy @Mervyn @Nyameko @ Yuepeng
TNS @ Al/coded HPC 1 C. & C. both contribute the GOSC
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i CNIC emphasis: 1
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