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infrastructures that exhibit high levels of
resilience, self-regulation, and fault tolerance
while maintaining effective and intelligent
performance in the face of environmental
fluctuations.
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Abstract

Distributed systems, as the backbone of
modern information technology, provide the
critical infrastructure for cloud services, the
Internet of Things, digital financial networks,
and large-scale computing. Despite their
central role, such systems continually face
challenges such as hardware and software
failures, communication latency, message
asynchrony, and the inherent dynamism of the
execution environment. These challenges
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