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Abstract 

AI agents for data engineering have emerged as these powerful new tools that change how data tasks 

are performed, helping data engineers automate essential functions in data ingest and processing. 

With the promise of free up human resources for creative thinking and leave the tedious repetitive 

work to the bots, this paper” Lets Apply AI Agents to Data Engineering, the New Build a Powered-

By-AI Button and Why That’s Not Enough” refers to how AI agent can ease human efforts while 

carrying out traditional data engineering tasks like data extraction, data transformation and data 

analysis leading to not only operational, but, strategic efficiency. Scalability, minimizing human 

intervention, and real time insights that traditional data engineering systems could never offer, are 

all being positively disrupted by AI Agents. Integrating AI tech with Data Engineering workflows 

provides the opportunity for organizations to get past the drawbacks of traditional systems such as 

costly maintenance, scalability challenges, and delayed processing of data. The implementation of AI 

agents will bring a new age of organizational data processing as industry leaders begin utilizing 

autonomous data management technology across multiple industries, facilitating reduced operational 

overhead and increased overall system throughput for these organizations from their finance services 

to their healthcare practices. In this paper, we will describe the various developments on AI agents 

and their influence on the data engineering landscape. 
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I. INTRODUCTION  

      In recent years the world of data engineering has undergone a colossal change, using AI agents. 

Manual code-based approaches to data management and processing have given way to AI-based automation 

that enables real-time decision-making, improved operational efficiency, and better scaling of data systems. 

With increasing data and ever-changing data, the organizations are feeling the pressure to keep it accurate, 

handle the volumes and fetch the insights from increasingly complex datasets. Old systems are not designed 

for the modern data workflows which require rapid data processing, better scalability, and lower 

maintenance costs. Incorporating AI agents into data engineering pipelines is more of an exciting 

proposition, whereby such inventive data automata can automate data ingestion, transformation, and 

analysis, finally eliminating the fear of losing precious insights to human error, and better optimising data-

driven and time-sensitive decision making. [1] 

The capability to deploy scalable, intelligent solutions is changing the landscape of data management and 

analytics methodologies as Artificial intelligence in data engineering increasingly becomes commonplace 

across industries—from healthcare to finance. This transformation has been accelerated by cloud-based AI 

https://www.ijirmps.org/


Volume 13 Issue 2                                                        @ March - April 2025 IJIRMPS | ISSN: 2349-7300 

 

IJIRMPS2502232242          Website: www.ijirmps.org Email: editor@ijirmps.org 2 
 

technologies which we allow to integrate machine learning, automation and predictive analytics tools into 

routine activities. AI agents are quickly evolving within the framework of data engineering workflows, 

which indicates a new paradigm of autonomous self-learning systems versus traditional methods. For a 

long time, data engineering has been an ongoing process used to harness the power of the available data to 

make informed decisions. This paper discusses the advancements in AI agents in the data engineering field 

impacting optimizations within a data management system and/or its workflows. The paper articulates the 

unique advantages offered by AI agents in addressing the areas of scalability, real-time analysis, and 

predictive capabilities that were not possible through conventional systems by reviewing the recent 

advancements. [2] 

A. Problem Statement 

    The traditional approach to data management and engineering simply cannot manage data at such vast 

scale and complexity as we have seen today. Even as demands grow for quicker, cleaner and more 

actionable insights, these legacy systems are quickly atrophying. A multitude of organizations still use 

outdated infrastructures that do not have the flexibility to accommodate the rapidly changing big data and 

developing information ecosystems. Key challenges arise from this continued use of legacy systems: 

1) Inability to Handle Real-Time Data: Legacy systems were designed, around batch processing. This 

made data access and real-time decision-making impossible. Organizations which are not able to process 

time-sensitive data for operational insights or predictive maintenance and are sitting on a surge of data are 

unable to optimize the workflows. 

2) Expensive Infrastructure: The expenses associated with sustaining and updating on-premises 

infrastructure, including servers, storage, and networking hardware, are one of the major types of 

expenditures that continue to put pressure on budgets, especially for average-sized and small firms. 

3) Limited Scalability: The challenge of scaling data systems efficiently represents another significant 

hurdle. Many organizations encounter bottlenecks in scaling and system expansion that can be directly 

linked to these increasing data volumes. In other words, AI agents provide a different path to scalable 

deployment of data workflows with less human involvement by automating how they play out. 

4) Challenge with Integration was a Challenge: Integration: Legacy data systems were primarily siloed 

making it extremely difficult to integrate with a wide variety of new age tech in the landscape like AI-driven 

automation, predictive analytics, and cloud-based solutions. Without interoperability, organizations are 

unable to leverage modern peices for data workflows. 

5) Security and compliance challenge: Legacy systems are a resource hog when it comes to protecting 

data and maintaining compliance with ever-changing regulations. Furthermore, according to Gardner, new 

threats and regulatory standards have rendered organizations in catch-up mode with data protection, (and) at 

an increased risk as a result. 

Considering these challenges, AI agents have the potential to transform stale data engineering workflows 

into highly scalable, real-time analytics, and more intelligent decision-making capabilities. AI is the solution 

for these, with organizations being able to build automated, efficient, and secure data management systems 

by overcoming these barriers. 

B.  Objective of the Study 

AI agents are changing how data engineering works, automating some of the most fundamental 

processes and working to provide a level of scalability and efficiency that is hardly achievable through 

traditional methods of data engineering. In analyzing some of the recent developments from the years right 
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up to these findings, this study will examine what role AI agents are playing in transforming the data 

management landscape, and how they might have the potential to transform the future of data engineering. 

II. PROPOSED SOLUTION 

A new generation of data engineering that is AI-driven and can-do wonders for an organization to 

manage, process, and analyze vast and limitless profiles of expertise, or take your career to the next level, in 

this edition, we present you some best mind blogs or articles related to AI agents in data engineering. By 

augmenting these intelligent systems, they automate processes such as data ingestion, transformation, and 

analysis, bringing greater efficiency and scalability and less human intervention. We will discuss AI agents 

in relation to data engineering, covering the tools and platforms to incorporate AI agents into data 

workflows and highlighting the influence they have made on data engineering  

A. AI Agents in Data Engineering Platforms 

Cloud platforms are also administering AI agents by maintaining the new levels of automation and 

intelligence in the data engineering workflows. AI agents are used in these platforms to store, analyze huge 

datasets, and optimize large data sets with real-time decision-making and operate data pipelines efficiently. 

Amazon Web Services: AWS provides various tools with AI agents that allow organisations to create 

effective data pipeline procedures. AWS offers event-based processing with Lambda, which triggers the 

performance of tasks based on the availability of new data, so it processes data streams in an automatic 

fashion. Sage maker is a machine learning service provided by AWS, used by data engineers to easily 

develop, train, and deploy AI models for predictive analytics, anomaly detection, and forecasting. AWS 

Glue takes data engineering one level up by automating the extract, transform, and load (ETL) process, 

enabling businesses to seamlessly ingest, transform, and load data from multiple sources into a data lake. 

Microsoft Azure: Azure has extensive AI-powered services that will accelerate working with data 

engineering pipelines. Azure Machine Learning allows us to develop machine learning models used to 

predict trends and anomalies across big data, and Azure Data Factory (ADF) allows us to automate the 

orchestration of data workflows across systems. And even Azure Synapse Analytics which unifies big data 

and data warehousing capabilities across an enterprise to easily combine integrated data analytics and AI 

capabilities for real-time and historical Datasets to get a better picture for data engineers to analyze data. [3] 

Google Cloud Platform: With its in-built superior AI and machine learning tools, Google Cloud 

automates data processing and provides real-time insights. Google BigQuery As the fully managed data 

warehouse by Google, BigQuery can run queries on huge datasets in a matter of seconds and allows AI 

agents to work on real-time data. Google Cloud introduced AutoML to let data engineers build custom 

machine learning systems with a low amount of code (or even no code at all), which streamlines the 

workflows and reduces the time to insights. Moreover, Google also uses AI tools such as TensorFlow to 

enable deep learning for advanced data engineering. 

 

Fig. 1. Generative AI DATA Engineering 1 [4] 
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B. Implemented Application Overview 

AI agents in the field of data engineering automate data processing, predictive capability, and real-time 

analysis. Introducing a plethora of advantages to organizations seeking to streamline their data 

infrastructure and enhance their decision-making, they find a wide range of applications within data 

workflows. 

1) Automated Data Processing: With AI agents, the steps involving heavy coding and manual human-in-

the-loop intervention in data processing pipelines are significantly lowered. AI agents enhance the data 

pipeline by automating processes like data cleansing, transformation, and ingestion, allowing data to be 

ready for analysis faster. Such processes can be automated using tools like AWS Glue, Azure Data Factory 

and GCPs Dataflow, and that helps organizations to manage their data lakes without human errors as much 

as possible. 

2) Predictive Analytics: AI agents are fundamental in predictive analytics which allow data engineers to 

forecast trends, identify anomalies, or predict future values. AI Agents: These agents analyze historical 

data and recognize patterns, providing organizations with insights into system performance so that potential 

problems can be predicted prior to occurring. AI-driven predictive maintenance models, for example, can 

predict equipment breakdowns and optimize resource allocation for manufacturing, logistics, or the energy 

sector. 

3) Processing and Making Decisions from Data in Real-Time: Processing big data and analyzing it at 

the speed of light is a necessity for many industries – and AI agents can help – which is why number two on 

our list is their closing time. From enhancing logistics and supply chain processes to identifying fraud in 

finance systems, or adjusting power delivery based on real-time conditions, AI agents enable organizations 

to react to events in real-time. Thanks to time-efficient AI agents integrated into our data pipelines, our team 

of analysts can process incoming data streams and surface actionable insights in seconds. [5] 

4) Data Quality Assurance: Keeping data of high-quality is indeed a huge task in data engineering. AI 

agents can continuously monitor the quality of data through anomaly detection, inconsistency redressal, or 

error tracking. Using machine learning algorithms, AI agents identify any issues with data in real time, 

maintaining the coherence and integrity of the dataset, and then lets clean data into analyses. 

C. AI Agents: Applications in Data Engineering 

The utility of these AI agents cuts across several facets in data engineering, they present a springboard 

for productivity and a level up in service delivery across sectors. Predictive analytics, process automation, 

and real-time data processing are the other important applications that are changing the data engineering 

workflows. [6] 

1) Predictive Analytics: AI Predictive analytics is the form of AI agents where the powerful predict what 

will happen in the future and also take the necessary action for prevention. AI agents analyze historical and 

real-time data as well as predict system behaviour; identify which part of the system is going to face a 

potential problem and optimize processes in advance of the problem occurring. For example, in 

manufacturing and energy, AI agents to analyze data collected using sensors on machinery to find 

symptoms of failures, predict failures and reduce unintentional failures. For instance, in a manufacturing 

scenario, AI agents can moreover monitor machines to be able to estimate once restoration needs to take 

place as this tends to assist pass off an expensive manufacturing facility shut down. Similarly, AI agents in 

sectors such as energy predict consumer behaviour and change the functioning to achieve optimal energy 

distribution. 
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2) Process Automation: By automating repetitive and tedious tasks of data engineering workflows, these 

AI agents help data engineers in getting the job done faster and efficiently. This includes the data collection, 

data processing, transformation, and also integration. With Machine Learning, an AI agent can learn 

patterns in huge amounts of data to help automate decision-making. Such automation helps organizations 

cut down on human errors, reduces time, and increases business productivity. For example, in logistics, AI 

agents can simply automate the inventory management process by analyzing real time data from Internet of 

Things devices, and in healthcare, AI-powered agents can automate the processing of patient data to help 

doctors, make faster diagnostics and treatment plan. 

3) Real-Time Data Processing: The AI agents are also essential for real-time data where this is important 

in sectors that require decisions in milliseconds. By bringing these AI agents along with the data pipelines, 

organizations can process and analyze the data at the generation point without the need for the data to be 

batch-loaded before getting processed. AI agents in financial institutions for example analyze every 

transaction instantly and determine whether it is fraudulent or not. In the transportation industry, for 

example, AI agents analyze the traffic data and provide a better route, as well as immediately optimizing 

the delivering of service. In the same way as, colossal measure of information is broken down by AI 

specialists and contrasting informative signals are accepted to change the operations of a cloud computing 

stage in an exceptionally proficient and quick time span. 

 

Fig. 2. AI ML in Data MGT 1 [7] 

D. Effect of AI Agent on DATA Engineering 

AI agents become an integral part of data engineering workflows to scale efficiently and to improve the 

accuracy of data-driven decision-making. Here are some of the paradigm shifts that we experienced with 

movement of AI agents in the data engineering domain. 

1) Operational Efficiency: The AI agents are used to automate repetitive and time-consuming tasks to 

transform your data, orchestrate pipelines or detect anomalies. This not only enables data processing on an 

immediate basis but also minimizes the scope of human error. This empowers enterprises to optimally 

handle the operational efficiency by enabling them to process and analyse larger packets of information 

using fewer tools. 

2) Cost Savings: The AI agents lowers operational costs and indirectly minimize the need for human 

intervention by automating data workflows. These platforms generally have pay-per-use pricing, which 

means that you will not need large upfront capital to buy hardware or infrastructure. Its scalability helps 

organizations customize their spending to their data usage to save money. 

3) Enhanced Predicting Capability: Data engineering, powered by AI agents ML for predictive analytic 

however in possible more accurate way. By analyzing past and present data, organizations can draw 

insights used to model future trends, monitor and address anomalies, and even automate and streamline 
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processes. By being able to make decisions proactively instead of reactively, these solutions can help 

organizations solve issues before they arise and maintain optimal operations. 

4) Scalability:The goal of AI agents is to help organizations increase the scale of their data workflows 

without needing to accrue the costs of big infrastructure investments. AI agents provide solutions for 

managing data volumes and complexities by embedding automation and machine-learning capabilities 

helping automating processes and managing capacities with cloud platforms like AWS or Azure or |GCP to 

ensure that data pipelines can scale as the business grows. 

5) Real-Time Decision-Making: AI agents offer real-time processing of data, helping businesses to 

decide based on their data instantly. This is particularly beneficial in time-sensitive sectors such as finance, 

healthcare, and energy. AI agents process data and present it to decision-makers just in time.  

AI agents are disrupting data engineering automation, prediction, and real-time decision-making. This 

integration with data workflows is enabling organizations to break through traditional data management 

bottlenecks, streamline operational tasks, and position them as competitive entities in an increasingly data-

first world. [8] 

Impact Category Key Highlights 

Operational Efficiency

  

Automation of data processing, reduced 

manual tasks 

Cost Savings  Lower infrastructure and operational costs 

Enhanced Predictive 

Capability  

Improved trend forecasting and anomaly 

detection 

Scalability Seamless expansion of data systems with 

minimal investment 

Real-Time Decision-Making Instant insights and timely responses to data 

events 

Table 1. Impacts of AI Agents 1 

III. FUTURE SCOPE AND DISCUSSION 

The road has just begun for AI agents in data engineering, so the possibilities of novel research and 

development are endless. AI will make data management and analytics more dynamic, scalable, and 

automatic as they continue to grow. This integration will enable organizations to deal with not just big data 

but highly complex and large volume data streams, optimising predictive capabilities, autonomous 

decision-making systems and real-time data processing. 

AI will not only enhance existing data engineering processes it will also enable the ability to develop 

systems that can optimize and manage themselves autonomously optimally. Horizon research will contribute 

to the establishment of AI models, that go beyond only driving advanced predictions, flows and monitoring 

logic, but also build systems that automatically learn and adapt to continuously changing data realities. We 

can also expect to see the rise of intelligent data pipelines to the extent that AI agents will be able to make 

most of the decisions on their own, alleviating engineers from having to perform routine tasks and enabling 

them to focus on solving higher-order problems. 
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Fig. 3.  AI Trends 1 [9] 

A. Increased Integration with Edge Computing 

The evolution of data engineering and AI systems, the need for integrating edge computing from the 

cloud happens only to increase. Edge computing the ability to process data at or near the data source, is 

especially useful in reducing latency when we process the data in real-time. As the number of Internet of 

Things (IoT) devices continue to grow, this will only be further developed. In sectors that demand rapid 

reaction to data changes such as energy, transportation and manufacturing AI agents will work alongside 

edge computing to process data more efficiently and reliably. 

AI agents will allow local edge processing of data, which guarantee that real-time data can be processed 

in the best way to ensure that you are not relying on delayed centrally processed cloud data. Increasing the 

speed of decision-making is crucial in high-stakes systems such as self-driving cars or smart grids, where 

every millisecond counts. The increasing need to merge edge computing with AI-powered data pipelines is 

expected to be a fundamental factor in building efficient and real-time systems that can manage large 

volumes of data being generated on a continuous basis by connected devices. 

B. Expansion of Autonomous Data Systems 

Fully autonomous data systems in which data itself is generated, managed, processed, and all decisions 

are taken based on it solely by AI agents are only beginning to take shape. They will enable autonomous 

data systems that can ingest huge levels of data, adapt in real-time, and continuously optimize data 

pipelines based on sensor TVs without human input. This is likely to be particularly disruptive in sectors 

that demand rapid decision-making, like finance, healthcare, and logistics. 

With totally automated techniques, operational efficiency and decision-making will grow by leaps and 

bounds, allowing companies to respond more clearly and swiftly to market conditions and operational 

challenges. With the integration of advanced AI models into data engineering systems, organizations will be 

able to further automate predictive analytics along with anomaly detection and resource allocation to 

facilitate cost savings as well as boost decision-making with unmatched accuracy. 

C. The Role of AI in Predictive Analytics for Data Engineering 

One of the most useful features of AI in data engineering is predicting results based on historical data. 

With the advancement of AI agents, they will get better predictive capabilities, which means they can 

generate more accurate predictions for various use cases. This will play a pivotal role in predictive 

maintenance, resource management, and predicting future data needs. There will still be emphasis on 

developing better AI models for more sophisticated traditional predictive analytics portfolios (predicting 

which physical link in a large system will fail next, predicting real time system load for the next few time 

intervals, optimizing energy use in smart grids, etc). To make these predictions, AI-driven systems will 

increasingly use machine learning, learning from historical data and adapting to new trends as they arise. 
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D. The Importance of Cloud Computing in AI Integration 

Cloud computing is indispensable for the development of AI in data engineering, as it offers the 

processing power, scalability, and flexibility required to execute complex AI models. As both AI and 

machine learning become further interwoven into data engineering systems, cloud platforms will remain 

critically relevant for bringing the compute resources necessary for processing larger volumes of data and 

applying increasingly complex algorithms. 

Cloud platforms such as AWS, Azure, and Google Cloud are increasingly coupling higher-order AI and 

machine learning services to their offerings, enabling organizations to seamlessly integrate AI-powered 

models into their data pipelines. Cloud services allow enterprises to easily scale their AI systems in size 

with the demand, but also reduce them when demand has cooled down; this enables cheaper long-term 

operation whilst providing the option the easily gather large volumes of data in short periods of time. [10] 

E. The Future of Quantum Computing in Data Engineering 

Quantum computing is one of the most thrilling new domains being explored in AI and data engineering. 

Quantum computer run on classical bits but they have qubits that help them to perform thousands of 

calculations simultaneously while classical computers can only solve problems in computationally 

inefficient time as they are fed with classical bits. 

Quantum computing has the potential to change the entire landscape of data engineering, by allowing us 

to process very complex data sets. The second layer might involve quantum algorithms for data flows 

optimization, ML model handling, and real-time data processing. Quantum computing could be majorly 

useful for grid optimization in energy distribution, it could generalize to processing of voluminous data for 

smart grids and for energy management systems. 

Moreover, quantum computing can improve renewable energy prediction and assessment, enabling 

better solar and wind energy forecasting, which is a necessary step for the integration of such sources into 

smart grids. The rise of Quantum-as-a-Service (QaaS) platforms offered by cloud service providers will 

provide utilities with access to quantum computing capabilities without infrastructure constraints, enabling 

better accessibility to this technology. 

F. Pending Challenges & Future Research Directions 

Quantum computing is a game-changer in the data engineering space, yet we have to face important 

challenges for it to become mainstream. These include constraints about the limitations of hardware, the 

challenges of scalability, and the need for many quantum algorithms to be developed for specific, real-world 

applications in data engineering. 

1) Hardware and Scaling Problems: This represents a hurdle to the scaling of this type of technology, 

as quantum computers need ridiculously stable environments to even work. Addressing these hardware 

limitations to enable the development of more accessible and scalable quantum systems should be the focus 

of research. 

2) Algorithm Development: Although some algorithms have been created for data engineering aspects 

(like predictive maintenance and data optimization), quantum algorithms tailored to specific engineering 

applications remain at a rudimentary stage. Future work needs to be conducted on building and developing 

real-world quantum algorithms on real-world quantum computers, especially given the current size, scale of 

AI and machine learning models in complex systems. 

3) Regulatory and Compliance Considerations: With the rise of quantum computing, the emergence of 

new regulatory frameworks is likely, particularly around new challenges created by this technology. And 
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for sectors such as energy or telecommunications, these frameworks have to include data privacy and 

security and provide grounds for fair use of quantum computing resources. 

The potential for AI in data engineering is vast but is poised to be increasingly unlocked through 

developments in edge computing, autonomous data systems, predictive analytics, and quantum computing. 

With the stuck-on growth of AI, it is predictable that the cloud platforms will add these technologies even 

more, which will assist make the data engineering platforms more great, flowing and brilliant. AI agents are 

the new face of data engineering, enabling smart innovation and increased operational efficiency across 

industries. In order to overcome the challenges above, and to achieve the full potential of these 

transformative technologies. 

IV. CONCLUSION 

Integrated with cloud computing and edge technologies, AI agents are changing data engineering by 

automating workflows and allowing real-time decision making. AI and ML tools embedded within cloud 

platforms including AWS, Azure, and Google Cloud, enable organizations to process and analyze larger 

volumes of data more quickly. All of these innovations are about streamlining the data pipeline, running 

cheaper, and being more productive. In the corporate world, AI agents will be ideal for improving the level 

of justification and also the efficiency at which business is done in a data-rich, dynamic market, as more 

organizations realize these technologies. [11] 

However, since the advances in NLP have ended, the progress has stalled due to the need for more 

advanced algorithms, computational power, and integration with legacy systems. Ultimately, more research 

is needed to explore the complexities of AI prediction tasks, the promise of quantum computing, concerns 

around data privacy, security, and regulatory compliance. With AI enabling the change of the data 

engineering future, these innovations will lead to permanent change across industries to help businesses 

transition to more data-led operations that are agile and intelligent. [12]  
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