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Data analytics is the frontier basic research direction of industrial intelligence and one 
of the driving forces to promote scientific development. Systems optimization is the 
core basic theory of decision-making in smart industry, as well as the heart and engine 
of data analytics. This talk will discuss the fusion theory of data analytics and 
optimization (abbreviated as DAO) inspired by the structure of human brain, as well 
as the DAO-based octopus-topology solutions that we have been working on. Being 
related to industrial intelligence, the optimization part of DAO-based 
octopus-topology solutions include integer optimization, intelligent optimization, 
convex and sparse optimization, as well as topology and dynamic optimization; while 
the data analytics part consists of reinforcement learning, evolutionary learning, 
statistical physics-based learning and information theory-based learning. This talk 
will also explore applications of the DAO theory within the frontier technology 
spectrum (H) and the frontier sciences (VSEM), which constitute the H-VSEM 
pattern. First, the frontier technology spectrum is constructed based on a tripartite 
framework. The first component is a hierarchical structure which consists of four 
levels, including perception, discovery, decision-making and execution from bottom levels, including perception, discovery, decision-making and execution from bottom 
to top, abbreviated as PDDE. The second component is the industrial ontology 
technology, oriented from industrial scenarios such as manufacturing industry, 
logistics system and energy system. These two parts are well connected and integrated 
with each other by industrial intelligence technology. Second, the frontier sciences are 
explored. Specifically, the VSEM framework encompasses materials quality science 
based on multi-scale structure-property relationships (V), quantum holographic 
quality control based on wave-particle duality (S), full-dimension organic quality control based on wave-particle duality (S), full-dimension organic 
management system based on the “Triple Transfer and One Feedback” Framework 
(E), and resource circulation management for Manufacture-Circulation Industrial 
Systems (M).
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