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ABSTRACT

Serverless architectures have become an essential component of modern cloud computing, enabling scalable, event-driven

services without the burden of server management. However, one of the significant challenges faced in serverless

environments is the occurrence of cold starts—delays caused when inactive serverless functions are initialized—resulting

in higher response times. This abstract explores various strategies for optimizing serverless architectures to mitigate cold

starts and improve overall performance. The discussion focuses on pre-warming techniques, effective resource allocation,

and the integration of predictive scaling models. Additionally, it covers innovative approaches like leveraging container-

based function environments and caching mechanisms to enhance responsiveness. The paper aims to provide a

comprehensive overview of best practices for developers and enterprises striving to optimize serverless workloads,

ensuring seamless user experience and efficient resource consumption. These strategies are increasingly critical as

serverless adoption grows across industries, demanding solutions that balance performance, cost, and scalability.
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