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Abstract. Platform engineering has emerged as a critical discipline for managing the growing 

complexity of modern cloud-native ecosystems, enabling organizations to standardize infrastruc-

ture, streamline software delivery, and improve operational efficiency. The rapid advancement 

of Large Language Models (LLMs) has introduced new opportunities for transforming platform 

engineering through intelligent automation, natural language–driven interactions, automated de-

cision support, and enhanced operational intelligence. This study presents an evidence mapping 

analysis of the application of Large Language Models in platform engineering, with the objective 

of identifying current research trends, implementation approaches, technological capabilities, 

benefits, challenges, and future development directions. The study systematically examines ex-

isting literature across key domains including infrastructure automation, DevOps, Site Reliability 

Engineering (SRE), AIOps, cloud operations, incident management, observability, and software 

delivery pipelines. The findings indicate that LLM-driven solutions significantly enhance plat-

form engineering by automating routine operational tasks, accelerating troubleshooting pro-

cesses, improving knowledge management, supporting intelligent workflow orchestration, and 

enabling context-aware operational decision-making. Furthermore, the integration of generative 

artificial intelligence with cloud-native platforms, infrastructure-as-code frameworks, and auton-

omous operations is creating new possibilities for self-managing and adaptive digital environ-

ments. The evidence mapping also identifies important research challenges related to model re-

liability, explainability, security, governance, privacy, hallucination mitigation, and responsible 

AI adoption in enterprise operations. The study concludes that Large Language Models represent 

a transformative force in the evolution of platform engineering and are expected to play a central 

role in the development of intelligent, autonomous, and highly resilient operational ecosystems, 

providing significant opportunities for future research and innovation. 
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I. Introduction 

Platform engineering has emerged as a foundational discipline for modern software 

development and cloud operations, providing standardized tools, processes, and infra-

structure that enable development teams to build, deploy, and manage applications ef-

ficiently. As organizations increasingly adopt cloud-native architectures, micro-

services, DevOps practices, and distributed computing environments, the complexity 

of managing operational workflows, infrastructure resources, deployment pipelines, 

and service reliability has grown substantially. Traditional platform management ap-

proaches often require significant manual intervention, creating operational bottlenecks 

and increasing the risk of human error. Consequently, organizations are seeking intel-

ligent solutions that can automate routine operational tasks, improve decision-making, 

and enhance platform resilience. 

 

The rapid advancement of Large Language Models (LLMs) has introduced transform-

ative opportunities for platform engineering. LLMs possess advanced natural language 

understanding, contextual reasoning, code generation, knowledge synthesis, and con-

versational capabilities that can be integrated into platform operations. These capabili-
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ties enable automation of infrastructure management, incident response, troubleshoot-

ing, documentation generation, workflow orchestration, and operational decision sup-

port. By combining generative artificial intelligence with cloud-native platforms, or-

ganizations can develop intelligent operational ecosystems capable of supporting au-

tonomous and adaptive infrastructure management. 

 

This evidence mapping study investigates the role of Large Language Models in trans-

forming platform engineering practices. The study examines existing research, identi-

fies key application areas, analyzes technological advancements, evaluates benefits and 

challenges, and explores future directions for intelligent platform engineering. The 

findings contribute to a comprehensive understanding of how LLM-driven automation 

is reshaping modern platform operations and creating new opportunities for innovation 

in cloud computing and software engineering. 

 

II. Foundations of Platform Engineering 
 

Definition of Platform Engineering 

Platform engineering refers to the design, development, and management of internal 

developer platforms that provide reusable tools, services, infrastructure, and workflows 

for software development teams. The primary objective is to improve developer 

productivity, operational consistency, and system reliability. 

Platform engineering promotes self-service capabilities that allow development teams 

to deploy and manage applications without extensive involvement from infrastructure 

specialists. This approach accelerates software delivery and supports organizational 

scalability. 

 

Evolution of Platform Engineering 

The evolution of platform engineering is closely linked to the growth of cloud compu-

ting, DevOps methodologies, and microservices architectures. Early infrastructure 

management relied heavily on manual processes and centralized operations teams. 

Modern platform engineering incorporates Infrastructure as Code, cloud automation, 

container orchestration, observability platforms, and automated deployment pipelines. 

These advancements have established the foundation for intelligent and autonomous 

platform management. 

 

Role in Cloud-Native Ecosystems 

Cloud-native environments require highly automated and scalable operational models. 

Platform engineering provides standardized infrastructure services that enable organi-

zations to maintain consistency across development, testing, and production environ-

ments. 

 

The integration of intelligent automation technologies further enhances the ability of 

platform engineering teams to manage complex cloud-native ecosystems efficiently. 
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III. Large Language Models and Intelligent Automation 
 

Overview of Large Language Models 

Large Language Models are advanced artificial intelligence systems trained on vast 

collections of textual and programming data. These models can understand natural lan-

guage, generate human-like responses, write code, summarize information, and assist 

with complex reasoning tasks. 

 

Recent developments in generative AI have significantly improved the accuracy and 

applicability of LLMs in enterprise technology environments. 

 

Key Capabilities of LLMs 

LLMs provide several capabilities relevant to platform engineering, including natural 

language interaction, automated documentation, code generation, operational analytics, 

knowledge retrieval, and intelligent recommendation systems. 

These capabilities enable organizations to automate complex workflows and improve 

operational efficiency through AI-assisted decision-making. 

 

LLMs as Operational Assistants 

In platform engineering environments, LLMs function as intelligent operational assis-

tants capable of answering technical queries, generating configuration files, interpreting 

logs, troubleshooting incidents, and recommending remediation actions. 

Such capabilities reduce operational workload and accelerate problem resolution pro-

cesses. 

 

IV. LLM-Driven Platform Engineering 
 

Intelligent Platform Operations 

LLM-driven platform operations leverage artificial intelligence to automate routine ad-

ministrative tasks and support operational decision-making. These systems continu-

ously analyze infrastructure data and provide actionable insights to platform teams. 
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Intelligent operations improve productivity while reducing the complexity associated 

with managing large-scale cloud environments. 

 

Natural Language Infrastructure Management 

One of the most significant innovations introduced by LLMs is the ability to manage 

infrastructure through natural language commands. Engineers can interact with systems 

conversationally to retrieve information, generate deployment configurations, and au-

tomate operational workflows. 

 

This approach simplifies infrastructure management and improves accessibility for us-

ers with varying technical expertise. 

 

AI-Augmented Developer Platforms 

Modern developer platforms increasingly incorporate AI-powered assistants that pro-

vide contextual guidance, automate repetitive tasks, and enhance software development 

workflows. 

 

These platforms enable developers to focus on innovation while reducing time spent on 

operational and administrative activities. 

 

V. Infrastructure Automation with Large Language Models 

 
Infrastructure as Code Generation 

LLMs can generate Infrastructure as Code templates for cloud resources, networking 

configurations, security policies, and deployment environments. Automated code gen-

eration improves consistency and reduces manual configuration errors. 

This capability accelerates infrastructure provisioning and simplifies cloud resource 

management. 

 

Cloud Resource Optimization 

Intelligent automation systems analyze infrastructure utilization patterns and recom-

mend optimization strategies for resource allocation, scaling policies, and cost manage-

ment. 

 

Resource optimization improves operational efficiency and supports sustainable cloud 

adoption. 

 

Automated Configuration Management 

Configuration management is essential for maintaining infrastructure consistency 

across environments. LLMs assist by generating configuration files, validating deploy-

ment settings, and identifying potential misconfigurations. 

These capabilities contribute to improved system reliability and operational stability. 
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VI. DevOps and Site Reliability Engineering Transformation 

 
LLMs in DevOps Workflows 

DevOps practices emphasize collaboration, automation, and continuous delivery. 

LLMs enhance DevOps workflows by automating documentation, generating deploy-

ment scripts, analyzing build failures, and assisting with pipeline management. 

These improvements streamline software delivery processes and reduce operational 

complexity. 

 

Intelligent Incident Management 

Incident management is a critical component of Site Reliability Engineering. LLMs 

analyze operational data, correlate events, identify probable root causes, and recom-

mend remediation actions. 

 

This capability accelerates incident resolution and improves service reliability. 

 

Automated Root Cause Analysis 

Root cause analysis traditionally requires extensive manual investigation. LLM-driven 

analytics systems process logs, metrics, and event data to identify underlying causes of 

operational issues. 

 

Automated analysis reduces troubleshooting time and enhances operational resilience. 

 

VII. AIOps and Operational Intelligence 
 

Integration with AIOps Platforms 

Artificial Intelligence for IT Operations combines machine learning, analytics, and au-

tomation technologies to improve infrastructure management. LLMs enhance AIOps 

platforms by enabling contextual understanding and natural language interaction. 

This integration improves the effectiveness of operational analytics and automation 

frameworks. 
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Predictive Operations 

Predictive operations utilize historical and real-time data to forecast infrastructure is-

sues before they occur. LLM-powered systems contribute by interpreting operational 

patterns and supporting proactive decision-making. 

 

Predictive capabilities help organizations reduce downtime and improve service conti-

nuity. 

 

Intelligent Workflow Orchestration 

Workflow orchestration coordinates operational activities across complex infrastruc-

ture environments. LLMs facilitate orchestration by automating task execution, gener-

ating workflow logic, and adapting processes based on changing operational conditions. 

These capabilities support autonomous operational ecosystems. 

 

VIII. Observability and Knowledge Management 

 
AI-Powered Observability 

Observability platforms collect metrics, logs, traces, and events to provide visibility 

into system performance. LLMs analyze this data and generate meaningful insights that 

assist engineers in understanding infrastructure behavior. 

Enhanced observability improves operational awareness and accelerates issue detec-

tion. 

 

Knowledge Discovery and Retrieval 

Platform teams often manage large volumes of documentation, incident reports, and 

operational procedures. LLMs facilitate knowledge discovery by retrieving relevant in-

formation and presenting it in a user-friendly format. 

Knowledge retrieval systems improve decision-making and reduce information over-

load. 

 

Intelligent Documentation 
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Documentation is essential for maintaining operational consistency and knowledge 

sharing. LLMs automatically generate technical documentation, operational guides, in-

cident reports, and architecture descriptions. 

Automated documentation improves efficiency and knowledge accessibility. 

 

IX. Challenges and Limitations 
 

Reliability and Accuracy 

Although LLMs offer substantial benefits, they may occasionally generate inaccurate 

or misleading information. Ensuring reliability is essential when deploying AI systems 

in operational environments. 

Organizations must implement validation mechanisms to maintain trust and operational 

safety. 

 

Security and Privacy Concerns 

The integration of LLMs into enterprise platforms raises concerns regarding data pri-

vacy, access control, and information security. Sensitive operational data must be pro-

tected through robust governance frameworks. 

Security considerations remain a key challenge for AI adoption. 

 

Explainability and Governance 

Enterprise environments require transparent and explainable decision-making pro-

cesses. Understanding how LLMs generate recommendations is essential for ensuring 

accountability and compliance. 

 

Effective governance frameworks are necessary to support responsible AI deployment. 

 

X.Future Perspectives of Intelligent Platform Engineering 
 

Autonomous Platform Operations 

Future platform engineering ecosystems are expected to incorporate autonomous oper-

ational capabilities that require minimal human intervention. AI systems will continu-

ously monitor, optimize, and manage infrastructure resources independently. 

This evolution will improve scalability and operational efficiency. 

 

Agentic AI for Platform Engineering 

Agentic AI systems capable of autonomous reasoning and task execution are emerging 

as a significant advancement in intelligent operations. These systems can coordinate 

multiple workflows and make context-aware decisions. 

 

Agentic architectures represent the next stage in platform engineering automation. 

 

Human-AI Collaborative Engineering 

The future of platform engineering will likely involve close collaboration between hu-

man experts and intelligent AI systems. While AI will automate routine tasks, human 

engineers will provide strategic oversight, governance, and innovation. 

This collaborative model will maximize the benefits of both human expertise and arti-

ficial intelligence capabilities. 
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XI. Conclusion 

 

The rapid advancement of cloud-native technologies, distributed computing, and digital 

transformation initiatives has elevated platform engineering to a critical role within 

modern enterprise technology ecosystems. As organizations continue to manage in-

creasingly complex infrastructures, software delivery pipelines, and operational envi-

ronments, traditional approaches based on manual administration and reactive manage-

ment are becoming insufficient. Large Language Models (LLMs) have emerged as a 

transformative technology capable of enhancing platform engineering through intelli-

gent automation, natural language interaction, contextual reasoning, and operational 

decision support. Their ability to process vast amounts of information, generate action-

able insights, and automate repetitive tasks has created new opportunities for improving 

efficiency, reliability, and scalability across platform operations. 

 

This evidence mapping study systematically examined the application of Large Lan-

guage Models in platform engineering and identified key areas where LLM-driven au-

tomation is reshaping operational practices. The analysis revealed that LLMs are in-

creasingly being integrated into infrastructure management, DevOps workflows, Site 

Reliability Engineering (SRE), observability platforms, incident management systems, 

knowledge repositories, and cloud operations. These technologies enable organizations 

to automate infrastructure provisioning, generate Infrastructure as Code templates, ac-

celerate troubleshooting, support root cause analysis, enhance documentation pro-

cesses, and improve operational intelligence. As a result, platform teams can reduce 

operational overhead, increase productivity, and focus on higher-value engineering ac-

tivities. 

 

The study further highlighted the growing convergence of LLMs with AIOps, predic-

tive analytics, autonomous operations, and cloud-native platform technologies. This 

convergence is driving the development of intelligent operational ecosystems capable 

of proactive monitoring, adaptive decision-making, workflow orchestration, and self-

healing capabilities. Emerging concepts such as AI agents, autonomous platform man-

agement, and intelligent service operations demonstrate the potential for future plat-

form engineering environments that can operate with greater autonomy while maintain-

ing high levels of reliability and resilience. 

Despite these advancements, several challenges remain. Issues related to model accu-

racy, hallucination risks, explainability, governance, security, privacy, compliance, and 

ethical AI deployment must be carefully addressed before fully autonomous operational 

systems can be widely adopted. Organizations must establish robust governance frame-

works, validation mechanisms, and human oversight processes to ensure that AI-driven 

recommendations and automated actions align with business objectives, regulatory re-

quirements, and operational best practices. 

 

In conclusion, Large Language Models represent a significant technological milestone 

in the evolution of platform engineering. The evidence synthesized in this study con-

firms that LLM-driven operational automation has the potential to transform how or-

ganizations design, manage, and optimize digital platforms. As research and techno-

logical innovation continue to advance, intelligent platform engineering will increas-

ingly move toward autonomous, adaptive, and highly resilient operational models. Fu-

ture developments in generative AI, agentic systems, and intelligent automation are 
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expected to redefine platform engineering practices, enabling organizations to achieve 

greater agility, operational excellence, and sustainable innovation in complex cloud-

native environments. 
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