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Abstract—To meet the demand for interdisciplinary talents in domestically developed shipbuilding industrial software
and to address the disconnection between high-performance computing (HPC) instruction and industry applications, this
study, based on the Specialized Software College of Harbin Engineering University, constructs a cross-disciplinary
curriculum group integrating HPC and shipbuilding industrial software. The curriculum follows a “foundation - core -
comprehensive - innovation” progressive logic, integrating core courses in software engineering, parallel computing,
and ship CAE. Teaching content is reconstructed with real-world scenarios such as finite element analysis and fluid
dynamics simulations. An online-offline blended teaching platform is established, and a four-dimensional collaborative
education mechanism —covering demand orientation, capability progression, innovation incubation, and dynamic
optimization—is built in partnership with leading institutes such as CSSC. Practice shows that the pass rate of students
in parallel programming practice reaches 89.5%, and the award rate in science and innovation competitions reaches
56%, an increase of 20 percentage points over the pre-reform level. Reusable teaching platforms and case libraries have
been developed. The reform has established a coherent pathway linking theory, case studies, and innovative practice,
providing a replicable paradigm for cultivating independent shipbuilding software talents in new engineering education.

Keywords—new engineering education; high performance computing; shipbuilding industrial software; curriculum
group construction; industry-university-research collaborative education
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