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Abstract. Modern industrial applications and enterprises are actively adopting 

the concept of industrial Internet to achieve operational transformation and up-

grading. As a novel technical means of industrial operation, the industrial Internet 

platform provides real-time collection, free transmission, precise analysis, intel-

ligent feedback and other functions to support scientific decision-making of busi-

ness and efficient allocation of manufacturing resources. Wave Cloud Island In-

dustrial Internet Platform, with its unique Cloud Island operating system, can 

carry out distributed management of the operations of the steelmaking industry 

and foundry blast furnace enterprises on multiple management nodes distributed 

in different components of the operation system. The system's computing and 

management nodes enable large-scale access to industrial equipment and data 

collection, as well as the analysis of industrial data from operating systems to 

optimise blast furnace parameters. The platform can be modelled, customised and 

standardised to serve different applications, applied for monitoring, diagnostics, 

forecasting and decision-making for the optimisation of blast furnace resources 

and equipment, the value chain and the industrial life cycle. 

Keywords:  Yunzhou operating system, foundry blast furnace, industrial inter-
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1 Introduction 

As a new type of modern industrial eco-infrastructure, the industrial Internet, with its 

novel application mode, builds a network connecting industrial elements and industrial 

chains through information generation and communication technologies. Currently, 

modern industrial application fields and enterprises are actively adopting Industrial In-

ternet to support scientific decision-making, efficient allocation of manufacturing re-

sources, and transformation and upgrading of enterprise operations with its advantages 

of real-time collection, free transmission, precise analysis, and intelligent feedback. 

People tend to associate the concept of operating system with the consumer Internet, 

believing that it manages the software and hardware resources of smart devices such as  
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computers. However, this concept is increasingly being applied to modern industrial
fields, such as prioritising the supply and demand of system resources, the operation of
networks and the management of file systems, and the control of input and output de-
vices. In China, particularly in the manufacturing and industrial sectors, the Industrial
Internet has become a key element of national infrastructure development and eco-
nomic development, revolutionising industrial sectors that may require human interac-
tion with technological intelligence and facilitating the operation of manufacturing in-
dustries such as foundry and steelmaking that require human intervention.

Wave Group, one of China's most dominant industrial Internet operators, is an Inter-
net technology solutions provider headquartered in Jinan. The operator's main goal is
to provide digital transformation services to various industries and regions and contrib-
ute to the development of the global digital infrastructure industry. The Longchamp
Yunzhou Industrial Internet Platform, a core product of the Longchamp Group, is data-
driven and ensures collaborative integration of hard and services based on the edge of
its cloud network. This paper will focus on the technological innovation application of
the Longchao Yunzhou Industrial Internet Platform in China Foundry Blast Furnace
and how it can be utilised in industrial operations to promote economic development.
By analysing in detail the architectural framework and implementation path of the
Longchao Yunzhou Industrial Internet Platform, and its direct application in the
foundry blast furnace and steelmaking industries, this paper will reveal how the plat-
form can help enterprises achieve digital transformation and lean production.

Longchamp Yunzhou Industrial Internet Platform is an intelligent transformation
solution for the manufacturing industry based on Longchamp Group's profound accu-
mulation of Internet technology and experience in the industrial field. The platform is
data-driven and provides a technology-optimised industrial service ecosystem for the
manufacturing industry by integrating the upstream and downstream technologies of
"cloud, network and edge". Its core products include industrial data centre, industrial
digital twin and industrial data intelligence, covering multiple levels such as industrial
operating system and Internet platform.[1] Cloud Island OS is the core of Longchamp's
Cloud Island Industrial Internet Platform, which is deployed in a distributed cloud ar-
chitecture and is responsible for the distributed management of different operating
nodes located in different locations in the industry or workshop. These nodes form part
of the complete architecture of the Internet platform, providing large-scale access to
different industrial thermal blast furnace equipment and data to control different sys-
tems for analysis and optimisation parameters. The Cloud Island operating system con-
nects the different gateways and industrial control devices in the plant through the cloud
for optimisation of parameters, process control and execution.

2 Discussion

The architectural framework of the Wave Cloud Island Industrial Internet Platform is
based on the Cloud Island operating system, which is deployed in a distributed cloud
architecture. The complete architecture of the Internet platform has multiple manage-
ment nodes, which are distributed in different operational aspects of the casting blast
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furnace and can be centrally and uniformly managed in the cloud.  Essentially, the op-
erators of the casting blast furnace do not need to be physically present at a specific
node to manage it. The Cloud State Operating System is responsible for the distributed
management of the different operational nodes located in different locations in the in-
dustry or shop floor. The operation of the Yunzhou OS is based on a bottom-up four-
layer collaborative architecture of "cloud-network-end", which includes a collection
and control layer, an industrial image, a system kernel and an application service layer.
Each layer has different elements and components that work with the other layers to
perform specific functions in the thermal blast furnace process, This is shown in Figure
1.

Fig. 1. A summarized architectural depiction of the Inspur Industrial Internet Platform.

2.1 The Acquisition and Control

The Acquisition and Control Layer is the first layer in the CloudZoo OS architecture
and consists of data and control entities that are responsible for data acquisition and
feedback control. The main role of this layer is to establish connectivity and access to
the foundry blast furnace industrial equipment and to establish a data transfer channel
between the physical resources and the CloudZone OS on the Internet platform. In ad-
dition, the layer is responsible for sending optimised industrial parameters and blast
furnace scheduling instructions to the physical equipment, blast furnace production
lines and workstations. The Acquisition and Control Layer also provides data and chan-
nel functions for locating any possible malfunctions within the blast furnace system,
for optimising the relevant processes and for seamless collaboration between the phys-
ical industrial operators and machines. The different components of the acquisition and
control layer include edge intelligent gateways, industrial buses, soft PLCs, feedback
controllers with hardware and software integration, VR/AR wearables, sensor devices,
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etc. The Edge Intelligent Gateway links to the underlying device controller's blast fur-
nace protocol, establishes devices online and creates command channels. The industrial
bus is responsible for data acquisition and feedback control of non-industrial controller
devices or devices without data interfaces.

2.2 Industrial Mirroring

Industrial mirroring is the second layer of the CloudBoat OS architecture, and its core
composition includes the industrial mirror kernel entity, which is further subdivided
into the operation management sub-entity, application service sub-entity and resource
interaction sub-entity. In the application scenario of thermal blast furnace, industrial
mirroring technology can simulate the physical objects in the relevant industrial process
with high precision and map these physical objects into their corresponding virtual twin
space. Within this virtual twin space, the process of the thermal blast furnace can be
simulated to operate and optimise its operating state.[2]The core essence of the industrial
mirroring layer is to realise real-time transmission of blast furnace data, record storage
of historical data, and precise positioning according to specific application require-
ments. This level provides an in-depth analysis of the blast furnace's physical space
activities to provide a strong basis for decision support or closed-loop control, ensuring
that two-way iterative optimisation can be achieved between the equipment entity and
the virtual mirror system. The industrial mirror system of Yunzhou OS relies on the
real operating data of the blast furnace and the feedback control commands of the in-
telligent application to accurately map, interact and integrate, and intelligently feedback
control the physical and virtual entities in the system .[3] In order to achieve the set
goals, the industrial mirroring system of Yunzhou OS integrates multiple components
of the blast furnace physical entity and sensor system, including the edge module, the
industrial protocol conversion system, and the virtual-reality fusion system. In terms of
information flow construction, the system is based on four core elements: metadata
dictionary, association analysis, information flow model, and information storage. It is
worth mentioning that the operation data of Yunzhou Mirror System strictly follows
the industrial law of square blast furnace to ensure its authenticity and accuracy.

2.3 System Kernel

The system kernel is the core cornerstone of the industrial Internet operating system,
carrying multiple well-designed digital models that efficiently manage information
flow based on a microservice architecture. The system kernel is mainly constructed by
two major core entities: cloud platform and microservice models. The cloud platform,
as a key technology container, not only provides strong support for the deployment,
isolation and distribution of industrial resources and business models, but also ensures
the flexibility and scalability of the system. The incorporation of cloud-native technol-
ogies as code containers within the system greatly accelerates the iteration speed of
industrial functions and endows the system with the toughness to cope with various
types of impacts. The microservices model further refines the system architecture by
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breaking down large and complex applications into a series of small and compact ser-
vice units. These service units are independent, responsible for performing system up-
grades, while efficiently managing internal data resources, hardware resources and ex-
ternal interfaces, achieving flexible system upgrades and optimal resource allocation.
Another major role of the system kernel is to build the bridge of the industrial ecosys-
tem, which seamlessly connects industrial operators, production processes, data assets
and physical equipment, and facilitates the deep integration and precipitation of indus-
trial knowledge and experience. In this process, industrial digital models are formed
and continuously improved, which integrate the industrial technology principles,
knowledge accumulation, basic processes and modelling tools of the foundry blast fur-
nace, and realise the digital transformation of industrial knowledge by means of stand-
ardisation, software and modularisation.[4] Specifically, these digital models cover mul-
tiple dimensions, including but not limited to: refined process models for different prod-
ucts of the blast furnace, parameter models with precise process formulas, fault models
for fault diagnosis and correction, component models providing detailed 3D descrip-
tions of industrial components, and simulation models simulating physical conditions
such as blast furnace temperature. Together, these models form an indispensable indus-
trial digital model system in the industrial Internet operating system, providing solid
support for the intelligence and efficiency of industrial production.

2.4 The Application Services

The Application Services Layer follows a zero-code design philosophy and builds a
development environment tailored to the specific activities of the foundry blast furnace.
In this layer, operators of the blast furnace industrial process are able to rely on the
microservices model to flexibly combine and build industrial APPs tailored to specific
needs, which not only perform in-depth industrial analyses, but also aim to optimise the
overall production process. Given the highly dynamic adaptability of the Yunzhou op-
erating system in industrial scenarios, a series of APPs optimised for foundry blast fur-
naces have been assembled within the system, such as the "Yunzhou Design Simulation
Platform" and the "Equipment Health Monitoring Management System", which signif-
icantly enhance the industrial process through the implementation of a predictive
maintenance strategy. They significantly improve the efficiency and reliability of in-
dustrial processes by implementing predictive maintenance strategies. The core of the
application services layer consists of three APP entities: equipment monitoring, process
parameter optimisation and operational efficiency management. These entities work
together to perform in-depth data modelling, structured classification and systematic
abstraction to accurately solve operational problems and meet the individual needs of
the blast furnace industry, while the industrial technology elements in the APP have
been carefully refined and standardized to build a basic framework for industrial appli-
cations, ensuring efficient reuse in the blast furnace production process and accelerating
technological innovation and process optimization. The overall architectural design of
Yunzhou OS cleverly integrates the diversified blast furnace industrial scenarios, the
deep industrial knowledge accumulation and the constantly iterative ecosystem.
Through the bridge of industrial APP, the system realises a closed-loop process from
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self-learning, self-decision-making to self-execution and self-adaptation, which gives
unprecedented intelligence and flexibility to industrial processes. In addition, the sys-
tem also has the ability to extract machine data at high speed and generate accurate
images of machine movement sequences, which not only greatly improves operational
efficiency, but also makes real-time monitoring of component status and life prediction
possible, providing solid technical support for the intelligent transformation of blast
furnace production.

The innovative application of Yunzhou OS in the steel industry has demonstrated its
strong potential to drive lean production and provide customised solutions for complex
industrial processes such as blast furnaces and the uncertainties of low-carbon and zero-
carbon technology transition.[5] The system is deeply involved in key aspects of
steelmaking and foundry blast furnace operations, such as oxygen supply regulation,
slag making management, scrap treatment, end point accurate prediction and oxygen
lance position optimisation, relying on advanced data models and real-time calculation
capabilities to achieve fine dynamic regulation of the blowing process.[6] Experts in the
field of steelmaking and blast furnace technology can standardise and optimise the pro-
duction process based on the lean production concept and the demand for high-quality
real-time data with the help of the industrial internet platform built by Yunzhou OS. As
the two pillars of the digital platform, the kernel platform and the industrial mirror sys-
tem of Yunzhou OS undertake the core tasks of model training and operation optimisa-
tion, real-time parameter calculation and visual display of results respectively. This ar-
chitecture not only promotes the intelligent upgrading of the production process, but
also effectively reduces the annual operating cost of the blast furnace converter through
the in-depth integration of on-site lean management and data-driven modelling, and
occupies a significant proportion of the total cost reduction of industrial operation. The
industrial internet architecture of Yunzhou OS builds an integrated operation platform
for steelmaking and foundry blast furnace operations, realising data integration and
sharing across equipment and production systems. This platform not only enhances col-
laboration between users and partners, but also ensures significant improvements in
safety, energy efficiency, and overall effectiveness of production operations, supported
by a wide range of applications.

In order to meet the urgent demand for networked and intelligent transformation of
blast furnace operation, "Yunzhou OS" has carefully designed specific application sce-
narios covering each operation element and created an open industrial application plat-
form that supports zero-code development. This digital platform is designed to create a
development environment conducive to industrial big data storage, operation process
management, model construction and design innovation, while ensuring seamless and
efficient interconnection between operators, users and machines, thus promoting a leap
in operation management efficiency. The platform is highly flexible and scalable, ca-
pable of modelling, customisation and standardisation for different applications, and is
widely used in blast furnace monitoring, fault diagnosis, performance prediction and
decision support, aiming to optimise the utilisation of blast furnace resources, equip-
ment management, value chain integration and industrial lifecycle management.
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3 Conclusion

Industrial Internet digital platforms have been promoted in China as a core driver of
national infrastructure and economic development, leading the traditional industrial
sector, particularly in manufacturing areas such as foundry and steelmaking, which rely
on intensive manual labour, into a new era of technological smart transformation. This
process deeply embodies the strategic concept of "two modernisations" integration, that
is, accelerating the vigorous development of industrial Internet platforms and promot-
ing the deep synergy of platform system construction and application. The successful
practice of Longchao Yunzhou Industrial Internet in foundry blast furnace is a profound
practice of the concept of fine production management, through the accurate process
control and health status monitoring of foundry blast furnace industrial equipment,
achieving significant efficiency improvement. The platform focuses on creating a net-
worked, scenario-based, intelligent management service system tailored for foundry
blast furnace enterprises, ensuring that all aspects of the production process enjoy a
high degree of availability and intelligent operation advantages. The architecture of the
industrial Internet platform is well-designed, and the many management nodes through-
out the operation of the foundry blast furnace are woven together into a cloud-based
centralised control network, which realises an all-round control of the production pro-
cess. The core objective of the platform is to build a storage, management, modelling
and design and development environment tailored for industrial big data, while ensur-
ing seamless and efficient interaction between physical operators, users and machines,
thus significantly improving the efficiency and accuracy of operation and management.

Fund Project

This paper is an interim achievement of the Social Science Research Project of Qilu
Institute of Technology (Project No. QIT23TP027), which is named as “Research on
the Internationalization Promotion Path of Low-carbon and Energy-saving Enterprises
under the Belt and Road Framework”.

References

1. Malini, A., Rajasekaran, U., Sriram, G. K., & Ramyavarshini, P. (2023). Industry 4.0: Sur-
vey of Digital Twin in smart manufacturing and smart cities. Digital Twin for Smart Manu-
facturing, 89–110. https://doi.org/10.1016/b978-0-323-99205-3.00013-4.

2. Li, H., Li, X., Liu, X., Bu, X., Li, H., & Lyu, Q. (2022). Industrial Internet Platforms: Ap-
plications in BF ironmaking. Ironmaking &amp; Steelmaking, 49(9), 905–916.
https://doi.org/10.1080/03019233.2022.2069990.

3. Song, Z. (2023). A data-driven industrial internet operating system for lean production and
its implementation method. Proceedings of the 2nd International Conference on Internet,
Education and Information Technology (IEIT 2022), 620–628. https://doi.org/10.2991/978-
94-6463-058-9_99.

Innovative Application of Digital Platform for Foundry Blast Furnace             119



4. Steelworks live and breathe digital transformation. foundry. (2022b, December 8).
https://www.foundry-planet.com/d/steelworks-live-and-breathe-digital-transformation/.

5. Qiao, Y., & Wang, G. (2024). Recent status of production, administration policies, and low-
carbon technology development of China’s steel industry. Metals, 14(4), 480.
https://doi.org/10.3390/met14040480.

6. Wang, Y., Liu, J., Tang, X., Wang, Y., An, H., & Yi, H. (2023). Decarbonization pathways
of China’s iron and steel industry toward carbon neutrality. Resources, Conservation and
Recycling, 194, 106994. https://doi.org/10.1016/j.resconrec.2023.106994.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.

120             W. Wang et al.

http://creativecommons.org/licenses/by-nc/4.0/

	Innovative Application of Digital Platform for Foundry Blast Furnace Based on Longchao Yunzhou Industrial Internet Platform

