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Abstract Traditional conversational large language models suffer from prominent limitations. They lack practical
operational capabilities, fail to complete full-cycle task execution, pose severe privacy risks when deployed on cloud
servers, and show poor adaptability across diverse application scenarios. Targeting these key drawbacks, this paper takes
OpenClaw—an open-source Al agent framework—as the research subject. It systematically analyzes its structural princi-
ples, designs multi-scenario deployment workflows, conducts performance testing and tuning, and builds corresponding
security enhancement measures.This paper first elaborates on OpenClaw’s layered and decoupled structure as well as
its core operating mechanism, clarifying its technical role as a functional expansion framework for large language mod-

els. Secondly, it presents complete and reproducible deployment solutions for four mainstream operating environments:
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standalone local deployment, single-node containerized deployment, distributed cluster deployment and edge device
deployment. Corresponding adaptations are also completed to accommodate domestic network conditions. On this basis,
a multi-dimensional benchmark test system is established to quantitatively evaluate system performance under different
hardware configurations and deployment modes. Three major bottlenecks are identified: inefficient task scheduling, high
overhead in long-context processing, and excessive token consumption. Targeted optimization methods are proposed to
address the above constraints. In the final stage, a comprehensive security protection system is constructed and verified in
practical application cases. Experimental results prove that the proposed deployment solutions ensure the stable operation
of OpenClaw in diversified environments. After systematic optimization, the overall task execution efficiency is increased
by 62.5%, while long-tail latency is reduced by 64.3%. Meanwhile, the framework is equipped with sound privacy pro-

tection and security defense capabilities. This research provides a set of standardized, practical and easy-to-replicate de-

ployment and operation references for individual developers and small technical teams.
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