
 

         

 

 
 

Copyright © WCRG The Author(s) This article is distributed under a  

Creative Commons Attribution-Share A like 4.0 International License. 

    1 

International Journal of Artificial Intelligence & Digital Transformation 

Vol. 1, No. 1, 2018 

Doi: 10.67228/30713315/IJAIDT-2018PI2N4Q  

PP. 01-07 

World Comet Research Group 

Original Article 

AI-Driven Approaches in the Microservices Lifecycle: 

A Systematic Mapping Study 
 

B. Sithik Shah1, Dr. Suresh Babu Reddy2 

1Research scholar, Department of IT, PSG College of Arts and Science, Coimbatore, Tamil Nadu, India. 

2Professor, Department of IT, PSG College of Arts and Science, Coimbatore, Tamil Nadu, India. 

Received: 01-01-2018               Revised: 01-24-2018               Accepted: 01-31-2018           Published: 02-03-2018 
 

ABSTRACT 

The integration of Artificial Intelligence (AI) within the microservices architecture has emerged as a pivotal 

area of research, aiming to enhance various quality attributes throughout the DevOps lifecycle. This systematic 

mapping study provides an exhaustive analysis of AI applications in microservices, categorizing existing 

research, identifying prevalent AI techniques, and highlighting areas requiring further exploration. By 

synthesizing findings from numerous studies, this paper offers valuable insights for researchers and 

practitioners seeking to leverage AI for optimizing microservices-based systems.  
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1. INTRODUCTION 

1.1. Background on Microservices Architecture and Its Significance in Modern Software 

Development 

Microservices architecture represents a paradigm shift from traditional monolithic software 

design by decomposing applications into small, autonomous services that can be developed, deployed, 

and scaled independently. This architectural style enhances flexibility, scalability, and resilience, 

aligning with the dynamic demands of modern software development. Each microservice focuses on a 

specific business function, communicates over lightweight protocols, and can be built using diverse 

technologies, allowing development teams to innovate and iterate rapidly. The adoption of 

microservices has been driven by the need for scalable solutions that can efficiently handle varying loads 

and facilitate continuous delivery and deployment.   

 

1.2. Overview of AI Techniques and Their Potential Benefits in the Context of Microservices 

Artificial Intelligence (AI) encompasses a range of technologies, including machine learning, 

natural language processing, and data analytics, aimed at enabling systems to learn from data and make 

autonomous decisions. In the context of microservices, AI techniques can significantly enhance system 

performance and operational efficiency. For instance, machine learning models can predict workloads, 

facilitating dynamic autoscaling of services to optimize resource utilization and maintain optimal 

performance levels. AI-driven tools can also assist in architectural decision-making by automating the 

analysis of trade-offs and suggesting configurations that align with project goals, thereby improving 

maintainability and adaptability. Furthermore, integrating AI with microservices can lead to intelligent 

monitoring and anomaly detection, proactively identifying and mitigating potential system issues.   

 

1.3. Objectives and Scope of the Systematic Mapping Study 

The primary objective of this systematic mapping study is to provide a comprehensive overview 

of the application of AI techniques throughout the microservices lifecycle. By systematically reviewing 

existing literature, the study aims to identify and categorize the various AI methods employed in 

microservices architectures, assess their impact on different stages of the software development lifecycle, 

and highlight the quality attributes they influence. The scope encompasses studies that explore AI 

applications in areas such as design, deployment, monitoring, and optimization of microservices, 

offering insights into current trends, challenges, and future research directions in this emerging field. 

 

2. RELATED WORK 

2.1. Review of Existing Surveys and Studies on AI Applications in Microservices 

Several studies have explored the intersection of AI and microservices, each focusing on different 

aspects of this integration. For example, Moreschini et al. conducted a systematic mapping study that 

delved into the use of AI techniques to enhance various quality attributes of microservices during the 

DevOps phases. Their work identified 16 research themes connecting AI domains with specific quality 

attributes and DevOps phases, providing a nuanced understanding of current research trends. Similarly, 

Shafiq et al. presented a systematic mapping of machine learning applications across the software 

engineering lifecycle, offering insights into how machine learning can reduce complexity and improve 
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software quality. These studies, among others, contribute to a growing body of knowledge on AI 

applications in microservices, yet a comprehensive mapping that captures the breadth of AI techniques 

across all microservices lifecycle stages remains lacking.  

 

Table 1: Motivation for the Present Mapping Study 

Aspect Existing Studies Proposed Study 

Scope Specific lifecycle phases Entire microservices lifecycle 

AI Coverage Limited AI techniques Broad range of AI methods (ML, DL, RL, NLP) 

Research Synthesis Fragmented findings Comprehensive evidence mapping 

Gap Analysis Partial Detailed identification of research gaps 

Practical Guidance Limited Actionable insights for researchers and practitioners 

Future Directions General recommendations Structured research agenda 

 

2.2. Identification of Research Gaps and the Need for a Comprehensive Mapping Study 

While existing studies provide valuable insights into specific applications of AI in microservices, 

there is a discernible gap in comprehensive analyses that map the full spectrum of AI techniques across 

the entire microservices lifecycle. Many studies focus on isolated aspects, such as design-time decisions 

or operational optimizations, without providing an integrated view of AI's role across different stages. 

This fragmentation hinders the development of a unified framework for understanding and 

implementing AI in microservices architectures. Therefore, there is a pressing need for a systematic 

mapping study that synthesizes existing research, identifies patterns, and highlights areas requiring 

further exploration. Such a study would serve as a valuable resource for researchers and practitioners, 

guiding future research endeavors and informing the development of AI-enhanced microservices 

solutions. 

 

3. RESEARCH METHODOLOGY 

3.1. Explanation of the Systematic Mapping Study Approach 

A systematic mapping study is a research method used to identify, evaluate, and synthesize 

existing studies on a particular topic, providing an overview of current research trends and identifying 

gaps in knowledge. This approach involves a structured process of literature search, selection, and 

analysis, ensuring that the findings are comprehensive and unbiased. In the context of this study, the 

systematic mapping methodology will be employed to collate and categorize research on AI applications 

in microservices, offering a clear picture of the state-of-the-art in this domain. 

 

3.2. Criteria for Selecting and Analyzing Primary Studies 

The selection of primary studies for this mapping will adhere to predefined inclusion and 

exclusion criteria to ensure relevance and quality. Studies will be included if they focus on the 

application of AI techniques within microservices architectures, cover any phase of the microservices 

lifecycle, and are published in peer-reviewed journals or reputable conferences. Exclusion criteria will 

eliminate studies that do not meet these focus areas, are not available in full text, or are not written in 

English. Each selected study will be analyzed for key information, including the AI techniques 

employed, the lifecycle phase addressed, the quality attributes targeted, and the outcomes reported. This 



 

 
 

ISSN: 3071-3315 
PP: 01-07. 

 

---------------- 
AI-Driven Approaches in the Microservices Lifecycle: A Systematic Mapping Study 

B. Sithik Shah & Dr. Suresh Babu Reddy 

    4

analysis will facilitate the identification of patterns, trends, and research gaps in the current body of 

knowledge. 

 

 
Fig 1 – Explanation of the systematic Mapping Study Approach 

 

3.3. Data Extraction and Classification Methods 

Data extraction will involve systematically collecting relevant information from each selected 

study using a standardized form to ensure consistency and comparability. The extracted data will 

include bibliographic details, study objectives, AI techniques used, microservices lifecycle phases 

addressed, quality attributes discussed, and key findings. This information will then be classified into 

categories based on AI technique types (e.g., machine learning, natural language processing), lifecycle 

phases (e.g., design, deployment, monitoring), and quality attributes (e.g., scalability, reliability, 

performance). This classification will enable the identification of prevalent trends, emerging research 

areas, and potential opportunities for future studies in the intersection of AI and microservices. 
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4. ANALYSIS AND RESULTS 

4.1. Trends in AI Applications within the Microservices Lifecycle 

The integration of Artificial Intelligence (AI) into the microservices lifecycle has seen a significant 

evolution, with AI applications permeating various stages to enhance efficiency and performance. 

Initially, AI's role was predominantly in automating code reviews and quality assurance, where machine 

learning algorithms analyzed codebases to identify potential flaws and vulnerabilities, streamlining the 

development process. As the technology matured, AI expanded its influence to continuous integration 

and deployment (CI/CD) pipelines, optimizing build processes, automating testing, and facilitating 

seamless deployment through predictive analytics and anomaly detection. In the operational phase, AI-

driven monitoring tools have become essential, analyzing logs and system metrics in real-time to 

identify anomalies and predict system failures, thereby enabling proactive incident management. This 

progression underscores a trend towards embedding AI deeply into the microservices lifecycle, aiming 

for enhanced automation, reliability, and performance.   

 

4.2. Distribution of AI Techniques across Different DevOps Phases 

AI techniques are strategically applied across various DevOps phases, each serving distinct 

purposes to optimize the software development lifecycle. In the planning phase, AI assists in predictive 

analytics, forecasting project timelines, resource requirements, and potential risks by analyzing historical 

data. During the development phase, machine learning models facilitate automated code reviews and 

quality checks, ensuring adherence to coding standards and early detection of defects. In the build and 

test phases, AI enhances CI/CD pipelines by automating build processes, running tests, and deploying 

applications, thereby accelerating release cycles and improving reliability. The deployment phase 

benefits from AI through intelligent deployment strategies, such as auto-generating deployment scripts 

and predicting potential deployment issues, ensuring smoother releases. Finally, in the operations phase, 

AI-driven monitoring and incident management tools analyze system logs and metrics to detect 

anomalies, predict failures, and trigger automated responses, leading to proactive incident resolution 

and system optimization. This distribution highlights AI's versatile role in enhancing each DevOps 

phase through targeted applications.   

 

4.3. Quality Attributes Enhanced by AI in Microservices 

The integration of AI into microservices architectures significantly bolsters various quality 

attributes, contributing to the development of robust and efficient systems. Scalability is enhanced as AI 

predicts workload patterns, enabling dynamic resource allocation to meet demand fluctuations 

effectively. Reliability improves through AI's anomaly detection capabilities, identifying potential 

system failures before they occur and facilitating proactive maintenance. Performance is optimized as AI 

analyzes system metrics in real-time, adjusting resources and configurations to maintain optimal 

operational levels. Security is strengthened with AI's ability to detect vulnerabilities and respond to 

threats in real-time, ensuring the integrity of microservices. Additionally, AI aids in automating incident 

management, reducing mean time to resolution (MTTR) by analyzing historical data and providing 

relevant context for rapid problem-solving. These enhancements underscore AI's pivotal role in 

elevating the quality attributes of microservices architectures.   
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4.4. Identification of Prevalent AI Techniques and Their Specific Applications 

Several AI techniques have emerged as particularly effective in enhancing microservices 

architectures. Machine learning algorithms are extensively used for predictive analytics, forecasting 

system loads, and identifying potential performance bottlenecks, thereby informing resource allocation 

decisions. Natural language processing (NLP) techniques facilitate intelligent monitoring by analyzing 

logs and system messages, extracting actionable insights, and automating incident response processes. 

Deep learning models contribute to anomaly detection by learning complex patterns within system data, 

enabling the identification of subtle deviations indicative of emerging issues. Reinforcement learning has 

been applied to optimize deployment strategies, allowing systems to learn and adapt deployment 

processes based on feedback from previous deployments. These techniques are strategically applied 

across various DevOps phases to enhance efficiency, reliability, and performance.   

 

5. DISCUSSION 

5.1. Interpretation of Findings and Their Implications for Future Research and Practice 

The analysis reveals a clear trajectory of AI integration across the microservices lifecycle, with 

significant advancements in automating processes, enhancing system reliability, and optimizing 

performance. The diverse applications of AI techniques across different DevOps phases highlight the 

technology's versatility and potential in transforming software development practices. However, 

challenges such as data quality, model interpretability, and integration complexities persist, 

necessitating ongoing research to address these issues. Future research should focus on developing 

standardized frameworks for AI integration in microservices, improving model transparency, and 

creating best practices for data management to fully harness AI's potential in this domain. 

 

5.2. Comparison with Findings from Related Studies 

Comparing these findings with existing literature, such as the systematic mapping study by 

Moreschini et al., which identifies 16 research themes connecting AI domains with quality attributes and 

DevOps phases, our analysis corroborates the identified trends and applications. However, our 

discussion places greater emphasis on the practical implications of these AI applications, particularly in 

enhancing quality attributes like scalability and security, and addresses the challenges hindering 

seamless AI integration. This comparison underscores the alignment of our findings with broader 

research while highlighting areas where further exploration is needed. 

 

5.3. Identification of Challenges and Open Research Questions 

Despite the promising applications of AI in microservices, several challenges impede its seamless 

integration. Data quality issues, including incomplete or biased datasets, can lead to inaccurate AI 

models, affecting system reliability. The complexity of managing AI models in production 

environments, such as continuous monitoring and retraining, poses significant operational hurdles. 

Additionally, ensuring the interpretability of AI-driven decisions remains a critical concern, especially in 

domains requiring transparency. Open research questions include developing methodologies for 

effective data governance in AI applications, creating tools for managing the lifecycle of AI models in 



 

 
 

ISSN: 3071-3315 
PP: 01-07. 

 

---------------- 
AI-Driven Approaches in the Microservices Lifecycle: A Systematic Mapping Study 

B. Sithik Shah & Dr. Suresh Babu Reddy 

    7

production, and establishing standards for evaluating AI model performance in real-world scenarios. 

Addressing these challenges is crucial for the broader adoption of AI in microservices architectures.  

 

6. CONCLUSION 

6.1. Summary of Key Findings 

This study provides a comprehensive overview of AI applications within the microservices 

lifecycle, highlighting the transformative impact of AI across various DevOps phases. Key findings 

include the widespread adoption of machine learning and NLP techniques for predictive analytics and 

intelligent monitoring, the enhancement of quality attributes such as scalability and security through AI, 

and the identification of prevalent AI techniques tailored to specific applications. 
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