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Abstract

The large-scale deployment of machine learning (ML)
systems has exposed persistent gaps between
experimentation and reliable production. Machine
Learning Operations (MLOps) extends DevOps to data-
centric pipelines, promoting automation,
reproducibility, and monitoring [1], [2]. However, key
challenges remain, including technical debt, limited
reproducibility, and concept drift [2], [3].

This paper presents a structured survey of DevOps and
MLOps foundations based on literature published
between 2015 and 2024, highlighting architectural and
operational distinctions between software-centric and
data-centric systems [1], [4].

We then propose a conceptual framework mapping
these challenges to emerging generative Al capabilities.
We argue that large language models (LLMs) can act as
optimization tools for automation, semantic-aware drift
analysis, and collaborative support [3], [5].

This work establishes a foundation for LLM-augmented
MLOps and outlines research directions for intelligent
ML operations.
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