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Abstract—Clipboard functionality has become an 

essential component of daily computer usage across 

various domains. But, the normal clipboard systems can 

only copy one element which results in data loss, 

wastage of time and they have some difficulties to 

manage multiple information. Recent research: AI 

Context-Aware Clipboard Manager for intelligent 

clipboard management with secure storage and 

processing. Federation based hybrid classification 

model called REGEX classifier + DistilBERT fine-tuned 

transformer-based neural network model is trained on 

the clipboard contents stored in SQLite database with 

the required functionality within proposed system using 

Python, Django and SQLite as technologies. Additional 

features include AI-based text summary, duplicate 

detection, auto-expiry, voice input support capabilities, 

analytics dashboards and AES-256 encryption with 

PBKDF2 based key derivation to protect sensitive 

data. This modern clipboard reinvents the idea of a 

clipboard using Artificial Intelligence, natural language 

processing and modern security self-techniques. 

 

Index Terms—AI-powered clipboard system intelligent 

summarization data encryption Django framework 

DistilBERT NLP based classification productivity 

increase 

 

I. INTRODUCTION 

 

In the digital world of today, copying and pasting 

information has become an essential part of everyday 

computer experience. Software developers frequently 

reuse code snippets, students compile study materials 

from multiple sources, researchers collect 

information for academic projects, and office workers 

handle emails, reports, and confidential documents. 

And so the clip-board has emerged as a basic 

productivity tool in modern computing. 

The traditional clipboard is not very functional, even 

though the clipboard is a commonly used feature in 

daily computing, most operating systems support 

only a single copied item at any given time. New 

information overwrites previously copied 

information. This limitation interrupt workflow, 

reduce productivity, create inconvenience for people 

who deal with multiple pieces of information during 

their daily activities. 

To address this problem several clipboard 

management applications have been developed by 

maintaining clipboard history and enabling users to 

retrieve previously copied content. However, most 

existing tools are mainly designed for storage and 

retrieval and provide limited support for intelligent 

content understanding, automatic organization, and 

context-aware information management. 

Modern improvements in Artificial Intelligence (AI) 

and Natural Language Processing (NLP) have created 

ment systems [1, 2]. The Transformer architecture 

introduced a powerful attention-based mechanism for 

understanding contextual relationships within text 

[2]. Building upon this foundation, models such as 

BERT have demonstrated excellent performance in 

language understanding and text classification tasks 

[1]. Similarly, BART has achieved state-of-the-art 

results in text generation and summarization, 

enabling the creation of concise summaries from 

lengthy textual content [3]. These developments help 

in designing clipboard systems capable of 

automatically classifying, organizing, and 

summarizing copied information. 

Another critical concern in clipboard applications is 

security because people often copy sensitive 

information such as passwords, authentication tokens, 

one-time passcodes (OTPs), and personal data. 

Sensitive information stored in the clipboard is 

protected through encryption based on the Advanced 

Encryption Standard (AES) [4]. Moreover, secure 



© August 2026 | IJIRT | Volume 13 Issue 3 | ISSN: 2349-6002 

IJIRT 207406 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 659 

password-based key derivation techniques such as 

PBKDF2 encryption mechanisms used improves 

overall system security [5]. 

These challenges motivates to presents this paper an 

AI Context Aware Clipboard Manager developed 

using Python, Django, and SQLite technologies [6, 7, 

8]. The proposed system continuously monitors 

clipboard activity, automatically stores copied 

content, and classifies entries using a hybrid 

approach that combines Regular Expressions (Regex) 

with transformer-based language models. 

Furthermore, features like intelligent text 

summarization, duplicate detection, auto-expiry 

mechanisms, voice input support, analytics 

dashboards, and AES-256 encryption enhances 

usability, productivity, and security [9, 4]. 

 

1.1. Problem Statement 

Modern computing has made tremendous advances, 

but clipboard facilities in systems like Windows, ma-

cOS, Android, and iOS are still limited to a single-

item, non-persistent design. As a result, sensitive data 

is often lost, cognitive load is increased and security 

risks are posed by unencrypted data. Existing 

solutions are not intelligently organized, recovered 

mechanisms and efficiently manages data. The 

proposed AI-based Context-Aware Clipboard 

Manager to address these problems captures 

clipboard data in real time, classifies the content, 

secures sensitive information by encryption, and 

stores it for retrieval. The system enhances usability, 

security and productivity in daily workflows, with 

features such as summarisation, duplicate detection 

and auto-expiry. Also, the system is equipped with a 

user-friendly interface, allowing for rapid searches 

and retrieval of previously copied content, thus 

saving time on repetitive tasks. 

 

II. LITERATURE REVIEW 

 

Clipboard management has evolved from the 

traditional single-item clipboard provided by most 

operating systems to more advanced tools that 

support clipboard history and content retrieval. 

Applications such as clipboard managers allow users 

to access previously copied items, reducing the risk 

of losing important information. However, most 

existing solutions primarily focus on storage and 

retrieval and provide limited support for intelligent 

content understanding, automatic organization, and 

security. Recent developments in Artificial 

Intelligence (AI) and Natural Language Processing 

(NLP) have enabled systems to process textual 

information more effectively. Transformer-based 

models such as BERT have demonstrated strong 

performance in text classification and language 

understanding tasks, while BART has been widely 

used for text summarization and content generation 

[3, 1, 2]. These technologies make it possible to 

automatically classify clipboard content and generate 

concise summaries of lengthy text, improving 

information management and user productivity. 

Security is another important aspect of clipboard 

management. Users frequently copy sensitive 

information such as passwords, OTPs, and personal 

data, which may be exposed if stored without 

protection. Modern encryption standards such as AES 

and secure key derivation techniques like PBKDF2 

provide effective mechanisms for protecting 

confidential information [5, 4]. Despite these 

advancements, most existing clipboard management 

tools do not combine intelligent content processing, 

security, and automation within a single platform. 

This gap motivates the development of a context-

aware clipboard management system that integrates 

AI-based classification, summarization, and secure 

data handling. 
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Figure 1: Overall System Architecture, showing the 

Capture Layer (browser extension, clipboard listener, 

voice input), the Processing Layer (Django backend 

with the classification, encryption, duplicate-

detection, summarization, auto-expiry, and REST API 

modules), the SQLite database, and the Presentation 

Layer. 

 

III. METHODOLOGY 

 

This section describes the architecture and workflow 

of the proposed AI Context-Aware Clipboard 

Manager. The system is designed to capture clipboard 

data in real time, classify content using artificial 

intelligence, secure sensitive information through 

encryption, and provide intelligent features such as 

summarization, duplicate detection, analytics, and 

auto-expiry. The overall work-flow ensures effective 

clipboard management without compromising data 

privacy. 

 

3.1. System Architecture 

The proposed system follows a three-tier architecture 

consisting of the Capture Layer, Processing Layer, 

and Presentation Layer. 

 

Capture Layer: This layer collects content from 

various sources, such as browser extensions, voice 

input systems, and clipboard monitoring services. It 

serves as the entry point for all clipboard content. 

 

Processing Layer: The Django backend acts as the 

central controller and performs content classification, 

encryption, duplicate detection, summarization, and 

auto-expiry operations. This layer is responsible for 

transforming raw clipboard data into meaningful and 

secure information. 

 

Presentation Layer: This layer provides a user-

friendly interface that allows users to search, view, 

filter, and analyze stored clipboard history. 

 

The modular architecture ensures scalability, 

flexibility, and efficient real-time processing. 

Communication between system components is 

managed through 

 
Figure 2: Clipboard Listener Workflow: the end-to-

end path a copied item takes from capture through 

hashing, change detection, hybrid classification, 

encryption, and secure storage. 

 

REST APIs, while clipboard data is securely stored 

and processed with minimal system overhead. 

 

3.2 Clipboard Listener Processing 

The clipboard listener operates as a lightweight 

background process that continuously monitors clip-

board activity. Whenever new content is copied, the 

listener captures the data and generates an MD5 hash 

value. The generated hash is compared with the hash 

of the previously stored clipboard entry to detect 

changes. If the content remains unchanged, the entry 

is ignored to prevent unnecessary processing. If new 

or modified content is detected, the data is forwarded 

to the backend server through the API for further pro-

cessing. This approach reduces redundant operations, 

minimizes resource consumption, and improves 

overall system efficiency. 

 

3.3 AI Classification Engine 

The classification engine employs a hybrid approach 

that combines rule-based and machine learning 

techniques to improve classification accuracy. 
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In the initial phase, Regular Expressions (Regex) are 

utilized to detect structured elements like email 

addresses, URLs, phone numbers, passwords, and 

numeric figures. Due to its lightweight nature and 

computational efficiency, Regex matching facilitates 

the quick categorization of frequently found 

clipboard information. 

In the subsequent phase, DistilBERT, a transformer-

based Natural Language Processing (NLP) model, is 

utilized to interpret unstructured or vague text. The 

model evaluates the contextual significance of the 

material and categorizes it accordingly. By 

integrating Regex with DistilBERT, the system 

attains rapid 

 

 
Figure 3: Hybrid Classification Engine: structured content 

is resolved quickly by Regex pattern matching, while 

unstructured or ambiguous text is routed to the DistilBERT 

contextual classifier before a final content category is 

assigned. 

 
Figure 4: Encryption and Security Workflow: once 

sensitive content is identified, a key is derived via PBKDF2 

with SHA-256, the content is encrypted using AES-256, 

and only the encrypted form is persisted in the database. 

processing along with enhanced classification 

precision while minimizing computational resources. 

 

3.4 Encryption and Security Module 

Because clipboard data may contain important 

information, security is an essential part of the 

suggested solution, such as passwords, personal 

details, authentication tokens, and confidential text. 

Once sensitive content is identified by the 

classification module, the system generates a secure 

encryption key using the PBKDF2 algorithm together 

with SHA-256 hashing. The sensitive content is then 

encrypted using the AES-256 encryption standard 

before being stored in the database. 

Sensitive data is protected even in the event of 

unwanted database access because only the encrypted 

version of the material is kept. This strategy adheres 

 
Figure 5: Auto-Expiry Mechanism: a background scheduler 

periodically checks stored entries against their retention 

times-tamp and automatically purges expired sensitive 

records.to contemporary information security procedures, 

im-proves data confidentiality, and lowers privacy hazards. 

 

3.5 Auto-Expiry Mechanism 

To improve privacy and storage management, the 

system incorporates an automated expiry mechanism 

for sensitive clipboard entries. Whenever sensitive 

data is stored, an expiry timestamp is associated with 

the entry. 

A background scheduler periodically checks the 

database for expired records. Once the specified 

retention period has elapsed, the corresponding 

entries are automatically deleted without requiring 

user intervention. 
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This mechanism prevents sensitive information from 

being retained indefinitely, reduces storage overhead, 

and minimizes the risk of unauthorized access to out-

dated clipboard data. 

 

IV. IMPLEMENTATION AND RESULTS 

 

The AI Context-Aware Clipboard Manager was 

implemented and evaluated to assess its effectiveness 

in managing clipboard data securely and efficiently. 

The system was tested using a dataset of 2,000 

clipboard en-tries containing both structured and 

unstructured con-tent. The evaluation focused on 

classification accuracy, system performance, security, 

and overall functionality. 

 

4.1 Classification Accuracy Results 

The classification engine was tested using 2,000 

clipboard entries representing different categories of 

content. Results show that Regex-based classification 

performs exceptionally well for structured data such 

as URLs, email addresses, phone numbers, and 

passwords. For unstructured text, the DistilBERT 

model effectively analyses contextual information 

and accurately classifies content. 

The hybrid approach, which combines Regex and 

machine learning techniques, achieved an overall 

classification accuracy of 96.2%. These results 

demonstrate the efficiency of the suggested 

classification strategy in handling diverse clipboard 

content while maintaining efficient performance. 

 
Figure 6: Classification Accuracy Across Different 

Content Categories, evaluated over the 2,000-entry 

test dataset de-scribed in Section 4. 

 
Figure 7: Success Rate of Key Functional Modules, 

covering clipboard monitoring, classification, 

encryption, duplicate detection, summarization, auto-

expiry, voice input, and data recovery. 

 

4.2. Technology Stack 

The system was developed using a combination of 

backend, database, machine learning, and security 

technologies. The basic application framework is 

Python and Django [6, 8], with SQLite [7] used for 

persistent storage. 

 

4.3 Functional Testing Results 

Functional testing confirmed that the system 

successfully performs all major operations, including 

clip-board monitoring, content classification, 

encryption, duplicate detection, summarization, and 

secure storage. 

Performance analysis showed that the system 

achieved an average clipboard capture latency of only 

38 ms, enabling real-time operation without 

noticeable delays. The duplicate detection mechanism 

reduced redundant clipboard entries by 

approximately 41%, improving storage efficiency and 

minimizing unnecessary database growth. The 

summarization module achieved a success rate of 

98.5% generating concise and meaningful summaries 

for lengthy text entries. 

The evaluation also demonstrated that the system 

remains stable during prolonged operation, with no 

significant decline in performance. Even during times 

of high clipboard activity, CPU and memory use 

stayed low, indicating effective resource use. 
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Figure 8: Headline performance metrics reported for 

the system: average clipboard capture latency (38 ms) 

and the reduction in redundant clipboard entries 

achieved by the duplicate-detection module (41%). 

 

Additionally, automation and categorization accuracy 

were greatly enhanced by the incorporation of AI 

approaches, which decreased the amount of manual 

labor needed for content arrangement. The dashboard 

contributes to a seamless and user-friendly 

experience by offering an easy-to-use interface for 

accessing, finding, and managing clipboard history. 

Overall, the experimental results indicate that the 

proposed system is reliable, secure, scalable, and 

suit-able for real-world deployment where intelligent 

clip-board management and data protection are 

required. 

 

4.4 Comparison with Existing Clipboard Tools 

The suggested system was contrasted with existing 

clipboard management tools to evaluate its 

capabilities and identify key differences. Traditional 

clipboard solutions primarily focus on storing and 

retrieving copied content through clipboard history 

features. In contrast, the proposed AI Context-Aware 

Clipboard Manager integrates advanced 

functionalities such as intelligent content 

classification, text summarization, encryption, auto-

expiry, voice input, and analytics within a single 

platform. 

Table 1 presents a comparison between the proposed 

system and commonly used clipboard management 

solutions. This comparison highlights the fact that 

existing tools provide basic clipboard history support 

but lack in general AI features and advanced security 

mechanisms. The proposed system aims to overcome 

these limitations by integrating artificial intelligence, 

automation and secure data handling to provide a 

more comprehensive clipboard management solution. 

4.5 Applications and Use Cases 

This clipboard manager proves useful in a wide range 

of scenarios where users copy and store in-formation 

frequently. The system brings together intelligent 

classification along with secure storage and 

automation, which can lead to improved productivity 

overall, although not every user may require all of the 

classification features immediately. 

 

Table 1 Comparison with Existing Clipboard Tools 

Feature Win CQ Alf Prop. 

Clipboard History Yes Yes Yes Yes 

AI Classification No No No Yes 

Text 
Summarization 

No No No Yes 

AES Encryption No Partial No Yes 

Auto Expiry No No No Yes 

Voice Input No No No Yes 

Analytics 

Dashboard 

No No No Yes 

 

4.5.1 Software Development and Programming 

In most cases, software developers copy portions of 

programming code, commands, configuration files, 

and documentation while undertaking different 

projects. With this system, these snippets can be 

saved for future reference whenever needed. 

Duplicate detection and summarization are among 

the features that help avoid redundancy. 

 

4.5.2 Content Writing and Research 

When creating a report, an assignment, or an article, 

students, researchers, and content writers use various 

sources. This system keeps track of the information 

copied to the clipboard, summarizes the text, and 

enables users to access valuable copied information 

without revisiting several sources. 

 

4.5.3 Business and Office Settings 

In business or office environments, employees 

communicate via email, reports, or spreadsheets. This 

system accesses copied information instantly and 

reduces repetitive copy-and-paste procedures. 

 

4.5 4 Data Entry and Administration Work 

Data entry clerks perform repeated tasks such as 

typing customer data, telephone numbers, personal 

identifications, and transaction details. This data is 

classified into various categories and stored for 

further use in the proposed system. 
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4.5.5 Secure Information Handling 

This system handles sensitive or confidential 

information such as passwords, personal information, 

and documents by encrypting it and deleting it after a 

defined retention period. 

 

4.5.6 Multi-Platform Productivity Tools 

The system can also be integrated with browsers, 

voice-based interfaces, and other productivity tools. 

Such integration allows users to capture information 

from different sources and manage clipboard content 

more effectively, making the system suitable for 

modern multitasking environments. 

 

4.6 Challenges and Limitations 

Although the proposed system performs effectively in 

most situations, certain limitations were observed 

during its development and testing. 

 

4.6.1 Classification Accuracy 

The classification module combines Regex patterns 

and machine learning techniques to improve 

accuracy. However, some complex or ambiguous text 

may still be classified incorrectly. The system’s 

performance also depends on the quality of training 

data and predefined rules. 

 

4.6.2 Large-Scale Data Management 

The current implementation uses SQLite, which is 

suitable for local applications. However, when the 

amount of stored clipboard data grows significantly, 

database performance may decrease, affecting 

retrieval speed and scalability. 

 

4.6.3 Real-Time Processing 

The system is designed to operate in real time, but 

processing large text content for classification and 

summarization may introduce slight delays. 

Performance may also vary depending on available 

system resources such as CPU and memory. 

 

4.6.4 Security and Privacy Concerns 

Although strong encryption techniques are used to 

protect sensitive information, overall security 

depends on proper key management. If encryption 

keys are compromised, sensitive data may become 

vulnerable to unauthorized access. 

 

 

4.6.5 Voice Input Limitations 

The voice input feature improves usability but may 

not always provide accurate results. Background 

noise, different accents, and technical terminology 

can affect speech recognition performance and lead 

to transcription errors. 

 

4.6.6 Adaptability 

The system is designed as a general-purpose clip-

board management solution. Certain specialized do-

mains may require additional customization or model 

retraining to achieve better performance and 

accuracy. 

 

4.7 Future Enhancements 

Although the proposed AI Context-Aware Clip-board 

Manager achieves its primary objectives, several 

enhancements can further improve its intelligence, 

scalability, and usability. 

 

4.7.1 Adaptive Learning 

Future versions can incorporate adaptive learning 

mechanisms that continuously improve classification 

performance based on user feedback and interaction 

history. Such self-learning capabilities would enable 

the system to handle new content types and improve 

classification accuracy over time. 

 

4.7.2 Cross-Platform Synchronization 

There is only one device used in the current 

implementation. Future research may focus on safe 

cloud-based synchronization to enable smooth 

clipboard ac-cess on desktop and mobile devices 

while protecting data privacy via encrypted 

communication. 

 

4.7.3 Semantic Search and Retrieval 

Most search is by keyword matching. In the future, 

implementations could use semantic search 

techniques with vector embeddings and artificial 

intelligence to retrieve clipboard content by meaning 

and context instead of exact keywords. 

 

4.7.4 Improved Security and Privacy 

Other security features such as biometric 

authentication, zero-knowledge encryption, and role-

based access control can enhance the security of 

sensitive clipboard data, especially in multi-user 

environments. 
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4.7.5 Mobile and Intelligent Assistant Characteristics 

Support for Android and iOS platforms is planned for 

upcoming versions, along with AI-powered assistant 

features such as intelligent tagging, content 

recommendations, and automatic organization of 

clipboard entries to further improve user productivity. 

 

V. CONCLUSION 

 

In this work, an AI-based Context-Aware Clipboard 

Manager was successfully designed, implemented 

and evaluated as a full-stack productivity system. The 

system keeps clipboard data saved even after restarts 

and sorts it using patterns along with machine 

learning and strong encryption. This turns the usual 

temporary storage into something more reliable and 

organized compared to older methods that only hold 

one item briefly. Tests showed high accuracy for 

sorting and steady speed across different conditions. 

Recovery of past copies works fully and sensitive 

information stays protected with low delays during 

use. Features like summaries and duplicate checks 

help make things faster overall though auto expiry 

and analytics add some extra efficiency. 

It seems the main limits come from depending on set 

patterns which might miss new types of content. 

Scalability could become a problem later and voice 

recognition does not always hit the right mark. 

Adaptive learning or better cross device support 

might fix parts of that but advanced search could also 

help without overcomplicating things. Some 

repetition in how data gets handled feels noticeable at 

times. Not every idea fits perfectly yet and there is 

still space to improve how it all connects. 
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