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Abstract: With the rapid evolution of medical big data technologies, clinical diagnostic software has
become increasingly integrated into disease screening, medical imaging recognition, and clinical
decision support. However, practical implementation continues to face significant hurdles, including
difficulties in data integration, system interoperability gaps, low clinician engagement, and ambiguous
liability frameworks. Drawing on the characteristic environment of medical big data and adopting a
management perspective, this study systematically analyzes the current status and primary challenges
of clinical diagnostic software. We propose a three-dimensional application framework categorized by
"Data Integration—Human-Machine Synergy—Workflow Embedding." Furthermore, the study
develops a comprehensive "Four-in-One" management system encompassing data governance,
operational management, risk control, and organizational support mechanisms. The findings suggest
that refining institutional design and optimizing management mechanisms are critical for achieving
high-quality software adoption. this research provides both a theoretical foundation and practical
recommendations for the digital transformation of healthcare institutions and the construction of smart

hospitals.

Keywords: Medical Big Data, Clinical Diagnostic Software, Application Modes, Smart Hospitals,

Management Mechanisms
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