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Abstract: This case study showcases how Shanghai Jiao Tong University created
a new generation of industrial control software tools that form the software foundation
of the new industrial control system. The study focuses on three main aspects: Firstly,
the study introduces the features of the IEC 61499-based automation system and how
these features meet the demands of the flattened architecture for industrial software in
the context of the industrial internet of things and edge-cloud collaboration. Secondly,
Shanghai Jiao Tong University explores key technologies such as cross-platform
multi-language mixed modeling and compilation, rapid deployment of edge-cloud
collaborative industrial applications, and distributed nodes self-organizing dynamic
porting and reconfiguration, based on the IEC 61499 standard. The university
successfully developed a new generation of industrial control software tools for
OT/IT convergence based on these technologies. Thirdly, the study provides field
implementation of the developed industrial software. Shanghai Jiao Tong University
and Huawei collaborated to build a new generation of virtualized industrial control
system, which achieved the world's first virtual controller vPLC experiment. This
achievement enabled remote deployment of vVPLC and automatic elastic resource
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expansion. The study aims to reveal the role of industrial control software in the new
OT/IT convergence based industrial control system by introducing the design,
development, and application process of the new generation of industrial control
software.
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Keywords: Industrial software, IEC 61499, fusion-based industrial control
system, New generation virtualized industrial control system.
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