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Abstract: In the context of the industrial internet, distributed flexible smart manufacturing systems
(DFSMS) formed by geographically dispersed cross-enterprise intelligent manufacturing units driven by
customer orders are facing a common scientific challenge in the dynamic coordinative management and
control among heterogeneous manufacturing units under concurrent external stochastic demands
and internal multi-source disturbances. Extensive and in-depth research has been done, focusing
on intelligent system integration, self-organizing structural optimization, and adaptive operational
control. This paper systematically reviews and summarizes recent advancements in synchronization
architecture and methodology research for Industry 4. 0 DFSMS, including: summarization of
synchronization architectures for manufacturing systems from the perspectives of informational,
resource-oriented, and management architectures; analysis of current research on configuration
methods for distributed flexible smart manufacturing systems, encompassing cross-entity multi-
level structural optimization, system reconfiguration under the impact of uncertainties, and
resource/structural capability assessment; review of current research on synchronized operations
management and control methods for distributed flexible smart manufacturing systems from the
aspects of multi-process and multi-unit coordination, system state perception and disturbance
analysis, and adaptive decision-making under multi-source disturbances; discussions about future
directions for extended theoretical, architectural, and methodological research to advance
synchronization control of industrial internet-based DFSMS. This comprehensive review offers
new paradigms and critical insights for intelligent manufacturing system science and collaborative
management.

Keywords: Industry 4. 0; industrial internet; smart manufacturing; disturbances; manufacturing

system configuration; operations management and control
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Fig. 1 DFSMS under industrial internet environments
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Fig. 4 Information-resource-management integrated architecture for synchronization
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