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National Major Sci-tech Infrastructure—National Mega Project

CENI is the first national major science and technology 

infrastructure in the field of information and 

communication  given priority in national "12th Five-Year 

Plan".

The national major science and technology infrastructure, known as the "big science 

device", is of great significance for enhancing China's original innovation capability, 

realizing the leapfrog of key fields, ensuring the long-term development of science and 

technology,  and is a veritable "national mega project".

FAST（Gui Zhou）
500-meter Aperture Spherical Radio Telescope

EAST（He Fei）
Experimental Advanced Superconducting Tokamak

SSRF（Shang Hai）
Shanghai Synchrotron Radiation Facility

CSNS（Dong Guan）
Chinese Spallation Neutron Source



CENI is the first national major science and technology infrastructure in the field of information and 

communication as well as the first mega project undertaken by Jiangsu province.

⚫ In Feb. 2013, Document No. 8 of The State Council included CENI project in the "Medium and Long-term Plan for National Major Science and Technology 

Infrastructure Construction (2012-2030)"

⚫ In Aug. 2015, the National Development and Reform Commission identified Jiangsu Province as the project authority, and the Ministry of Education, the Chinese 

Academy of Sciences, and Shenzhen City as the co-management departments. Jiangsu Future Network Innovation Research Institute(FNII) is the legal entity, and 

Tsinghua University, University of Science and Technology of China and Shenzhen ICT Institute are the co-construction entities.

⚫ In Aug. 2018, the secretary of the Jiangsu Provincial Party Committee and the governor jointly unveiled CENI project at the provincial science and technology 

conference.
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CENI Project Overall

◼ Administrative Department

Jiangsu Provincial People's Government

◼ Co-construction Department

Ministry of Education

Chinese Academy of Sciences

Shenzhen Municipal People's Government

◼ Legal Entity

Jiangsu Future Network Innovation Institute

◼ Co-construction Entity

Tsinghua University

University of Science and Technology of China(USTC)   

Shenzhen Institute of Information and Communication

◼ Project Leader

Academician Yunjie Liu, CAE

◼ Project Investment

CNY 1.55927 Billion 

◼ Construction Time

5 Years（Mar, 2020-Feb, 2025）



Brief Introduction of FNII

Goal：Centric on CENI’s collaborative innovation, to build China's future network architecture infrastructure and 

technical support system, and to become the scientific research leader and industrial driving force of future network.
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◼ FNII was established in 2011 as a provincial public scientific research institute, headed by Liu Yunjie, academician of Chinese Academy
of Engineering.

◼ 200+ Employees，1,500+ employees in the future network platform and related incubation enterprises.

Serve National Strategies

Construct Project CENI

Boost Local Economy
Talent gathering and industry incubation

DUAL

MISSION

◼ Leading experts guid the direction 

◼ First-line talents propose projects

◼ Concentrate on the difficulties            

◼ Market mechanisms maintain vitality
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Leaders’Care

President XI JINPING visited Nanjing on Dec 13, 2014 and July 6，2023，caring for and 

guiding the development of future network.

President at the time HU JINTAO visitied

Nanjing on Dec 26, 2012, gave sincere message

to future network.

LIU YANDONG visited on Aug 17, 2013.
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HAN ZHENG visited on Aug 21, 2020. LIU QIBAO visited on Mar 26, 2013.



Cyberspace has now become the fifth frontier of mankind 
after land, sea, sky and outer space.It is a new arena for 
countries to seek the right to speak in the industry and a new 
field for safeguarding national security.

质量确定、连接数量受限 大连接、质量不确定 质量确定、海量连接、带宽可定制

1980-2000

（Telephone Network）

2000-2020

（Consumer Internet）

2020-

（Productive Internet）

The Internet has officially entered the second half, while requiring massive 

connections, it also requires the network to have the capability to determine the 

quality of services. Therefore the traditional network architecture is facing great 

challenges.

Vision of Future Internet：Smart, Secure, Flexible and Customizable
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Industrial Background
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“Experimental verification is the basic method of Internet research. The innovation 

and application of network technology needs a large-scale, national experimental 

network platform. We will comprehensively enhance cyber innovation capabilities, 

enhance the core competitiveness of the cyber industry, ensure the security of 

cyberspace, and ensure the sustainable development of cyberspace.”

——LIU YUNJIE

Methodlogy and Approach

Academician LIU YUNJIE, CAE

President of FNII 

ARPANET(Military research and test network) Global Environment for Network Innovations（GENI）



Construction Objective and Significance
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Support innovative research on

Internet scientific model, basic

theory of architecture and

evolution mechanism.

Enhance the national capacity for 

forward-looking research in the field of 

cyber science and technology

Enhance national cyber information 

security and countervail capabilities

Enhance the national information industry's 

capacity for sustained innovation

Support the research and development and

verification of network core devices, equipment

and systems, support the accelerated

construction of high-speed, mobile, secure and

ubiqui tous new generat ion informat ion

infrastructure, and explore technical routes and

development paths suitable for China's future

network development.

◼ Focus on the strategic needs of "science and technology power" and "network power"

◼ A "national facility" for promoting the development of national science and technology

◼ To achieve major scientific and technological innovation, cutting-edge technology 

leadership, and disruptive technological innovation.

To build an open, flexible and sustainable large-scale advanced general testing facility to meet the national strategic, basic and 

forward-looking innovation testing and verification needs in the next generation Internet, cyberspace security, space 

integration network, industrial Internet and other directions, as well as the innovation needs of the whole society for new 

technologies, new products and new applications. Get innovation results 5-10 years ahead of the industry.

Support the offensive and defensive exercises 

of national cyber security monitoring and 

defense technologies and the verification of 

security guarantee capabilities, so that China 

can seize the initiative in the international 

competition in cyberspace.



• CENI has been included as part of China’s strategic 

science and technology capabilities in National “14th 

Five-Year Plan”.

• Meanwhile, it is clearly proposed that "future network"

and other major directions such as brain-like 

intelligence, quantum information, gene technology, 

deep sea and space development will be included in the

"strategic emerging industries".

Strategic Positioning
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Facility Scale and Major Capability 

Customize network 
services on demand

Deterministic guarantee 
service

Large-scale multi-cloud 
exchange service 

Intell igent drive security 
network protection 

• Covering 40 core cities

• 4 cloud data centers

• 60 edge nodes

• 34,000 km long

• 80*100G WDM system

• 4096 paral le l  VNs

◼ Programmable Network Plane (Evolutionary)

◼ SDN Software Defined Network Plane (Revolutionary)

◼ Deterministic Network Plane (Characteristic Innovation)



No. Name of the Achievement Release time

1 The world's first large-scale network operating system May 2019

2
Remote transmission test of production line data 
based on 5G+ industrial Internet

May 2019

3 The world's first deterministic WAN innovation trial Aug 2020

4
Service-oriented future network test environment and 
technological innovation technology

Nov 2020

5 The world's first wide-area cloud PLC innovation test Jun 2021

6
The world's first backbone programmable switching 
device operating system

Jun 2021

7 Large-scale multi-cloud exchange platform Jun 2021

8
DDoS full distribution attack and defense test with 
very large traffic

Jun 2021

9
Long distance cross-domain network collaboration 
experiment

Jun 2021

10 The world's first wide area deterministic network Aug 2022

11
The world's first cloud-native computing network 
operating system

Aug 2022

12
The world's first distributed storage system coded 
across a wide area network

Aug 2023

13
The country's first wide area industrial vision large 
model computing network fusion technology

Aug 2023

Serving National Strategies

In cooperation with operators, telecom equipment vendors, Internet 

companies and other entities, CENI has supported more than 10 

national major projects, and supported joint experiments and research

with Baidu, Baowu Group, Gree and other entities, covering the 

strategic innovation fields of industrial Internet, computing network, 

blockchain, network security etc.
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National Network Innovation Testbed

◼ As the national network Innovation testbed，CENI opens to the whole society to serve trials and

innovations.

◼ Since October 2021, CENI has publicly collected innovative experiment needs from the whole society in

three batches. More than 110 entities from national research institutes, telecom operators, leading

enterprises such as Huawei, BAIDU, H3C and famous universities such as Peking University, Zhejiang

University，Nanjing University of Posts&Telecommunications and the Chinese University of Hong Kong

have declared more than 130 innovation experiment needs.

◼ Compared with other national major sscience and technology infrastructures, CENI has more prominent

cross-field and cross-disciplinary support capabilities, as well as industrial service capabilities to meet

different scale conditions.
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Experiment Case
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World's first, key technology to channel computing resources from the east to the west.

Raymond Yeong

Founder of the network coding discipline

Winner of the 2022 Shannon Award

Core Technology
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Based on CENI wide area 

deterministic network, the fault repair 

performance closest to the theoretical 

value of network coding is obtained 

in the first test.

双节点故障协同修复速度分别为中心化修复的 1.67倍、2.03倍
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跨数据中心确定性链路带宽

OAMSR-12-8-10确定性链路带宽

双节点中心化与协同修复性能对比

OAEMSR-12-8-10 2节点中心化修复 OAEMSR-12-8-10  2节点协同修复

1.67倍

2.03倍
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数据中心间不同链路类型

再生码 IAEMSR/RS 常规/互联网专线/

确定性链路修复性能对比

RS-12-8 中心化修复 RS-12-8 协同修复 IAEMSR-12-6 协同修复

确定性链路1Gbps下分别是互联网专线、常规链路的 1.39倍 ~ 2.28倍、4.28倍~6.74倍

常规链路 1Gbps 互联网专线 1Gbps 确定性链路 1Gbps

Experiment and validation of cross wide area network 
network coding distributed storage collaboration technology



World's first, key technology to channel computing resources from the east to 

the west

Yeong's Team（Shannon Prize）

1、For the first time in the world, the first 

data of multi-node fault cooperative repair 

experiment were obtained.

2、CENI Deterministic technology improves 

repair performance by 87%.

HUAWEI

1、Wide area optimal multicast system

2、Baowu Group wide area cloud PLC

3、Data port technology and system

4、Many other technological experiments have 

not been publicized……….

BAIDU

1 、 Using CENI deterministic network, over

300 km, inference and training data

transmission 0 packet loss, corpus acquisition

efficiency increased by 83%.

2、In inference scenarios, the full task chain

efficiency is increased by 42%.

Other Cases

Serve the whole society's sci&tech progress and industrial innovation
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For the national strategy, improve the efficiency of key equipment research and 

development

Shoulder the national mission to reduce the cost of innovation in the whole 

society

The country's first, AI large model "high-tech but not expensive" inclusive 

services
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CENI links innovation element resources

12 national science 
facilities

2national 
laboratories

CENI links national science facilities, national laboratories, national supercomputing centers and other 

important national science resources. Leading telecom vendors, Internet enterprises, national scientific 

research institutions, first-class universities and other innovation entities and innovation resources are also 

involved. An innovation ecosystem based on CENI is taking shape.

7 national 
supercomputing 

centers

4 telecom 
operators

3 leading telecom 
vendors

8 Internet
enterprises

30 first-class 
universities

10 national scientific 
research institutions



Work together to build a shared future in cyberspace

Facing the country's major needs
Channel computing resources from the east to the west

Facing the forefront of world's sci&tech
Link national major infrastructures

Facing the main economic battlefield
AI&Intelligent manufacturing

Facing people's lives and health
Telemedicine

⚫ With the help of CENI，we may work together to grasp the general trend of digital, networked and

intelligent development, take innovation as the first driving force, take security as the bottom line,

accelerate the promotion of innovative development, safe development, and inclusive development of

cyberspace, share a better "digital world".

16



因试验，得创新，以服务。

Innovation through Experiments for Service.

开放共享，成就创新。

Sharing for Innovation.

愿景 Vision

使命 Mission

Vision and Mission of CENI
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T h a n k  y o u
Email: wubingqing@fnii.cn


