
www.ijcrt.org                                               © 2026 IJCRT | Volume 14, Issue 3 March 2026 | ISSN: 2320-2882 

IJCRT26A3191 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org j911 
 

AGENTIC AI FOR AUTONOMOUS DATA 

MANAGEMENT IN DISCONNECTED 

CLOUD ENVIRONMENTS 

1Dr.V.P. Narkhede , 2 Prof. P.V. Narkhede , 3Prof P. A. Barhate 
1Assistant Professor , 2Assistant Professor, 3Assistant Professor 

1,2 Department of Computer Science and Engineering, 
1,2Mauli Group of Institutions College of Engineering and Technology, Shegaon, Maharashtra, India 

3 Department of Computer Science and Application, 
3 JSPM University , Pune ,India 

 

 

Abstract:  Traditionally cloud computing relies on continuous internet connectivity to enable centralized 

data access and processing. Many real-world scenarios like rural deployments, disaster recovery zones, 

military operations and remote industrial sites reliable internet connectivity cannot be guaranteed. This 

paper proposes an Agentic Artificial Intelligence i.e. Agentic AI based framework for autonomous data 

management in disconnected cloud environments. Intelligent data caching, prioritizing, synchronization, 

and decision-making are all made possible by the suggested approach, even in the absence of constant 

internet connectivity. By utilizing self-governing AI agents equipped with planning, memory, and 

learning capabilities, the system is able to adjust on the fly to restrictions in connectivity and resources. 

For reducing unnecessary data transfers, optimizing local resource utilization and maintaining data 

integrity the framework supports frugal and ethical AI principles. Experimental analysis and qualitative 

evaluation demonstrate the feasibility of agentic AI for resilient and autonomous cloud data management 

in disconnected environments. 

 

Index Terms - Agentic AI, Disconnected Cloud Computing, Autonomous Data Management, Edge 

Computing, Frugal AI etc. 

I. INTRODUCTION 

For modern digital infrastructure cloud computing work like the backbone that enabling scalable data 

storage, computation, and service delivery[3]. Most cloud-based system assumes the presence of stable 

and high bandwidth internet connectivity. This assumption limits cloud adoption in environments where 

connectivity is intermittent, unreliable or entirely unavailable[4][5]. Disconnected cloud environments 

arise in several contexts that include healthcare systems, rural education platforms, smart agriculture, 

emergency response operation and defence applications. In such settings the inability to continuously 

access cloud resources leads to challenges in data availability, consistency and synchronization. For this 

challenges Agentic Artificial Intelligence I.e. Agentic AI offer a promising solution. Agentic AI Systems 

possess autonomous decision-making capabilities that allow them to perceive environmental condition, 

plan actions and adapt strategies without constant human intervention[1][6]. This paper explore how 

agentic AI can be employed to enable autonomous data management in disconnected cloud environments. 

 

The first major contribution of this paper is the proposal of a conceptual framework for agentic AI driven 

disconnected cloud systems. The framework introduces the novel architecture in which autonomous AI 

agents operate across edge devices and local cloud resources without relying on continuous internet 
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connectivity. This framework enables intelligent decision making, coordination and adaptation in 

disconnected or intermittently connected environments. By embedding agentic AI capabilities such as 

perception, reasoning, planning and self-learning into local nodes the system can maintain operational 

continuity, optimize resource usage and ensure service availability even under network constraints. This 

conceptual foundation addresses a critical gap in cloud computing for remote, rural, disaster prone and 

resource limited regions. Using AI agent’s data management workflow that can run itself this is the second 

contribution in the development. This development involves how multiple smart agents can work together 

to collect, store and process, prioritize and synchronize the data in a cloud environment that can’t connect 

with each other. Each agent is responsible for different task such as checking the relevance of data, keeping 

storage limits in check, ensuring that data is correct and deciding when and what data should be synced 

once the connection is restored. By lowering the amount of human interaction needed, the suggested 

workflow makes the system more efficient. Less likely to crash and more resilient. Learning agents adapt 

to new patterns of data, workload and resource availability on the fly. This is very useful in real world 

where things are always changing and not always clear. 

The study of frugal and moral aspect of the suggested agentic AI strategy is the third main contribution. 

From frugal AI point of view the system is designed to work with little processing power, energy and 

bandwidth by using lightweight models, processing data on the spot and only sending data when it is 

needed. By keeping private data on local server and only sharing unnecessary data with centralized servers 

this method puts a lot of emphasis on privacy, independence, and ethical use of AI. Based on agents the 

decision-making process also follows moral rules like being fair, honest and responsible. This make sure 

that AI’s actions are still trustworthy and good for society. Finally, this study talks about real life problems 

and example that come up when trying to use agentic AI in cloud systems that can’t connected. Some 

possible uses are keeping an eye on health care in rural areas, responding to disasters, smart farming, 

military and border surveillance and industrial activities that happen far away where connectivity isn’t 

always stable. This study also looks at the problems like how hard it is to coordinate agents, how well 

models work with little data, security threats and problems with scalability. These issues show where more 

research is needed like finding better ways for multiple agents to work together, learning more effectively 

when there are limits and standardizing how to measure performance. This conversation links theoretical 

design to real world use this shows that the suggested method work in the real world. 

 

2. Background and Related Work 

2.1 Disconnected and Edge-Assisted Cloud Computing 

The computing environments where continuous connectivity to centralized cloud infrastructure cannot be 

guaranteed due to network failures, bandwidth limitations, mobility or remote deployment conditions is 

called as disconnected cloud computing. Within the environment devices and applications must continue 

operating even when access to the cloud is partially or completely unavailable. To address these challenges 

researchers have explored edge computing and fog computing paradigms, which move computation, 

storage and intelligence closer to data sources such as sensors, mobile devices and local servers[7][8]. 

These approaches reduce latency, improve reliability and enable real time decision making without 

constant cloud dependency. Edge and fog nodes can process data locally, synchronize with the cloud when 

connectivity is restored and support mission critical applications in domain such as healthcare, smart cities, 

industrial automation and autonomous system[9]. There are a lot of current edge assisted solutions that 

rely on static resource allocation, predefined rules, or techniques to offload tasks. Dynamic environment 

where network condition, workload and device capabilities continuously change such approaches may not 

perform efficiently[10]. The lack of adaptive intelligence limits their ability to optimize performance, 

energy consumption and service quality in real time. Therefore, there is a growing need for intelligent, 

self- -adaptive edge cloud system that can learn from context, predict disruptions and autonomously adjust 

computation and communication strategies. 

 

2.2 Autonomous and Agent-Based AI Systems 

Agent based artificial intelligence system have long been studies in distributed computing, robotics and 

multi agent environment where autonomous entities interact with each other and their surroundings to 

achieve specific goals[11][12]. These systems are capable to perceive environmental conditions, make 

decisions and perform actions without constant human intervention. Due to the advancement in large 

language models and reinforcement learning have led to the emergence of more capable agentic AI system 

that can reason, plan, adapt, and learn from experience over time[1][13]. Such agent can analyse complex 

situations, decompose tasks into smaller steps, coordinate with other agents and update their strategies 
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based on feedback. Due to this characteristic agent-based AI particularly effective in dynamic and 

uncertain environments where condition change frequently and predefined rules may not be sufficient. By 

combining learning, planning and decision-making abilities, modern agentic system can support intelligent 

automation, adaptive resource management and resilient operations across domains such as autonomous 

vehicles, smart infrastructure, distributed networks and cloud edge computing environments[14]. 

 

2.3 Limitations of Existing Approaches 

Disconnected cloud solutions in existence today face several issues including: -  

• Configuration via manual means and static policies 

• Extensive amount of data synchronization 

• Poor adaptability relative to dynamic networking conditions 

• High consumption of resources. 

 

These limitations have created a growing need for the implementation of agentic AI as a means of 

providing intelligent autonomy with regard to how data is managed. 

 

3. Problem Definition 

 

The following are some of the challenges faced in disconnected cloud environments.   

 

i) When using a decoupled cloud environment, one of the most difficult aspects is determining which data 

to locally cache. Edge devices do not have a large amount of storage nor processing power, therefore only 

the most important, most used, or time-sensitive data will remain in local cached or saved locations to 

support access to critical business operations when online access is not available. To avoid saving data 

that is neither necessary nor out-of-date, you must evaluate various aspects like the size of data stored, 

how often the data is modified, and when the data was last used.  

 

ii) Maintaining data consistency after extended disconnection is a significant challenge since many edge 

devices may continue reading, altering, or producing data independently even while they are not connected 

to the central cloud. Inadequate coordination might lead to conflicting updates, duplicate records, or 

outdated information when the connection is restored. The system needs to implement methods like 

version control, conflict detection, and synchronization policies to ensure that modifications made on 

different nodes are reconciled[15][16]. The adoption of solutions like eventual consistency, systematic 

timestamping and conflict-resolution protocols work together as a data fidelity protection mechanism, thus 

accelerating the development of communal research projects. When reconnection is done, all the nodes 

should be able to readily integrate updates whilst maintaining a sense of data integrity and preventing 

occurrence of inconsistencies. 

 

iii) Solutions and mechanisms to smooth data synchronization as the connectivity is regained: The 

synchronization of the data after connectivity is restored has to be both very specific, and methods that 

help minimize bandwidth usage and maintaining the integrity of data at both ends of the cloud and edge 

infrastructure. The system ought to focus on sending only the differences that have been achieved over the 

time of disconnection rather than sending out all the datasets by taking advantage of change logs, version-

based synchronization, or delta updates. Priorities protocols must provide that the data with time sensitivity 

or a critical one must be reconciled earlier than the data with lesser priority. Powerful conflict-resolution 

system is inseparable to identify and resolve simultaneous changes in different nodes. The total 

effectiveness of synchronization can also be significantly increased by the reduction of data payloads, 

batching updates, and flexible scheduling changes in accordance with the current network conditions. The 

final goal is to achieve consistency as fast as possible without interfering with the current processes and 

putting a strain on the network. 

 

iv) How to Make Effective Use of Limited Resources: When working in an environment where there isn’t 

sufficient real estate to place resources, it will be necessary to manage limited amounts of resources (CPU 

power, storage area, energy and bandwidth) as close to the edge node as possible to ensure they will be 

utilized effectively. In order to continue to operate after disconnection from one another, it will be 

necessary for systems to manage tasks according to their priority level. This means that tasks that have 

high priority need to be processed while tasks that aren’t high priority could be delayed or stopped from 
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executing. There are several ways to help computers utilize less power and processing resources, such as 

adaptive task scheduling, developing algorithms that take into consideration energy usage, and processing 

lightweight data. In addition, it is possible to save space and reduce bandwidth usage with these methods: 

effective data compression, smart data caching and data synchronization based on request. By using AI-

based resource management, resource utilization can occur more efficiently and resources are less likely 

to run out because workloads can be re-regulated. 

Traditional cloud management solutions can't handle these problems since they need centralized control 

and constant communication. 

 

4. PROPOSED AGENTIC AI FRAMEWORK 

4.1 SYSTEM ARCHITECTURE 

There are essentially four levels to the suggested framework: 

1. At the heart of the cloud 

         This layer is responsible for storing analytics, global models, and master data. 

2. The Layer of Edge Cloud 

         Hosted AI agents and local storage are located in this intermediary layer. 

3. Layer of Aggressive AI 

              In the agentic AI layer, decision-making is carried out by autonomous agents. 

4. Execution Layer for Offline Use 

              Without an active internet connection, this layer enables processing and access to data. 

4.2 AGENT ROLES AND RESPONSIBILITIES 

Specialized tasks are carried out by each agent in the system:  

• The Order of Data: The agent finds the most important data and stores it offline. 

• Local storage and eviction policies are managed by the caching agent. 

• Synchronization Agent: Updates that are late or conflict-aware are handled by this component. 

• Agent for Monitoring: Keeps tabs on system health and connectivity 
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4.3 AUTONOMOUS DECISION-MAKING WORKFLOW 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: autonomous decision-making workflow 

5. AUTONOMOUS DATA MANAGEMENT USING AGENTIC AI 

5.1 SMART DATA CACHING  

The deployment of AI agents can help reduce reliance on real-time cloud access by learning data access 

patterns and proactively    

caching frequently accessed or mission essential data [19]. 

5.2 SYNCHRONIZATION WITH AN EYE ON CONFLICT 

Once connectivity is back up, agents use priority rules, timestamps, and learning policies to handle data 

conflicts and make sure  

everything is consistent. 

5.3 OPTIMAL USE OF ADAPTIVE RESOURCES 

Agentic AI constantly tweaks synchronization and caching algorithms to maximize storage, memory, and 

energy efficiency. 

 

6. PRACTICAL AND MORAL AI FACTORS TO CONSIDER 

6.1  AI ASPECTS 

When it comes to artificial intelligence, "frugal" means keeping energy, communication, and computing 

resources to a minimum without sacrificing system performance. In this approach, reduce data 

transmission plays a crucial role by lowering bandwidth consumption and associated costs which is 

especially important in environments with limited and expansive network connectivity. Instead of 

continuously transmitting large volumes of data, the system send only essential and relevant information, 

thereby improving efficiency. Aditionally selective synchronization ensures that only necessary updates 

are exchanged between nodes or cloud components, which significantly reduce computation overhead and 

avoids redundant processing power and operate efficiently even under constrained condition. Futhermore 

the use of lightweight AI agents allows deployment on low resource devices such as edge nodes,IoT 

devices or offline systems. Because of their low power, memory, and processing needs, these agents are 

well-suited to situations that are tight on resources. Aligned with the concepts of frugal AI, these processes 

enable a cost-effective, efficient, and sustainable AI driven system. 
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6.2 ETHICAL AND RESPONSIBLE AI 

Reliable and fair behaviour of the system is the most important issue in the sphere of responsible and 

ethical artificial intelligence. As a result, the given sphere is more concerned with users privacy protection, 

the transparency of decision-making process, and human control integration. Local data processing is a 

strategy that becomes essential in order to increase privacy. The sensitive data can be stored and processed 

either on the device used by the user or on local infrastructure by eliminating the necessity of passing 

confidential data over external networks. This will prevent the dangers of data breach, unauthorized access 

and misuse of personal information. 

Also, keeping logs of the transparent agent decisions can increase the system audit when needed and 

enhance responsibility by ensuring that the conditions within which AI agents work are clearly 

documented. Such logs would allow the stakeholders and developers to trace the reasoning of particular 

decisions and identify possible failures. The logs also enable stakeholders and developers to understand 

how the AI rationale works by examining said logs, thereby enabling them to see errors and mistakes, 

optimize the models, as well as adhere to ethical and legal guidelines. In addition, Human-in-the-Loop 

(HIL) methods add the human aspect in the mission-critical applications and allow operators or experts to 

review, overcheck, or bypass AI decision-making when it is needed. Such serious decisions should always 

be informed by the values of humans, their ethical principles and safety requirements. Combined, these 

properties lead to the creation of morally superior AI systems that support human rights to privacy and 

autonomy and are transparent, accountable, clear and consistent with human controls. 

 

7. EXPERIMENTAL ANALYSIS AND DISCUSSION 

A simulated disconnected cloud environment was evaluated using synthetic workloads representing 

healthcare and agricultural data. The findings show that: 

1. Data availability is enhanced even when connected and disconnected 

2. Decreased synchronization pains following reconnect 

3. Making the most of storage resources 

The outcome proves that agentic AI is capable of independently handling data while facing limitations on 

connectivity. 

 

8. CHALLENGES AND FUTURE WORK   

The proposed method will overcame a set of challenges in order to be a reliable and scalable deployment 

regardless of the significant advantages that it has. The challenge in coordinating agents becomes 

particularly acute in situations when many independent groups have to communicate, share information, 

and make distributed decisions, but they lack constant connectivity[23]. The effective synchronization, 

preventing the conflicts, and keeping the systems consistent becomes more and more complex with the 

increasing number of agents. The other outstanding dimension is the security risk associated with 

autonomous decision making process. Such factors as cyberattacks, manipulation, and unauthorized access 

prove to be some possible threats to agents due to their autonomy, access to sensitive data, and control 

over crucial processes. The system needs to be able to communicate safely, authenticate people and good 

decisions make it so much that the integrity and trustworthiness of the system depends on this ability to 

make good decisions. Besides, the efficacy, reliability, and performance of agent-based decentralized 

cloud system could not be evaluated and compared in the context of the definite standards. As a result, 

one can hardly gauge the progress and justify the usefulness of the system without a normative assay 

system. 
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The main objective of further research into advanced multi-agent collaboration strategies will be to 

improve the coordination, the effectiveness of communication, and the intelligence of distributed agents. 

In the case of mission-critical and sensitive applications, a study will also examine the formal methods of 

verification that can be applied in order to guarantee the correctness, security and dependability of agent 

behaviours. Moreover, we will undertake deployment research in a realistic environment with the objective 

of determining the effectiveness of the system when applied to practical environments, the operational 

problems, and design cycling within time limitations. Such endeavors will increase the scalability, security 

and strength of the proposed method, which will help to encourage its use even in secluded and resource 

limited cloud setups. 

To increase the collective intelligence, efficiency of communication, and coordination of remote agents, 

further studies will focus on the design of advanced strategies of multi-agent collaboration. In order to 

ensure the accuracy, reliability and safety of agent behaviours especially in sensitive and critical 

applications, research will also examine formal verification techniques. Field deployments will be studied 

to explore system performance in the real life, operational issues and real time constraints. The studies 

will also aid in optimisation of architecture. Subsequently, the proposed method will be less unsafe, more 

scalable, and robust, thus leading to the possibilities of its increased utilization in the context of the 

decentralized and resources constrained cloud settings. 

 

9. CONCLUSION   

In this work, an agentic architecture of autonomous data management in decentralized clouds was 

proposed with the help of AI. The suggested approach will contend with the major issues related to the 

lack of reliable connectivity due to the possibility to provide smart caching, synchronization, and the 

efficiency of resources. In line with the principles of ethical and cost-effective AI, the paradigm portrays 

significant potential in application in the real life, resource limited contexts. 
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