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Abstract - This paper presents a Long-Term Memory Agentic
Ar- tificial Intelligence system developed using LangGraph and
LangChain frameworks. The system is capable of autonomous
task execution including email classifica- tion, system
automation, web search, and real-time in- formation retrieval.
The system uses a state-machine- based workflow architecture
to enable intelligent deci- sion making and multi-step tool
execution. The pro- posed system integrates Large Language
Models with automation tools to create a fully functional Al
agent capable of performing complex operations efficiently
while maintaining contextual awareness through long- term
memory capabilities.
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1 INTRODUCTION

Artificial Intelligence (AI) has significantly transformed
modern computing by enabling systems to perform in-
telligent decision making and automation. Traditional
software systems rely on predefined logic and require manual
intervention for performing tasks. Such sys- tems are limited
in flexibility and cannot easily adapt to dynamic user
requirements. With the development of Large Language
Models (LLMs), intelligent sys- tems are now capable of
understanding natural language instructions and performing
complex operations with minimal human intervention.

Recent advancements in LLM-based technologies have
led to the development of Agentic Artificial In- telligence
systems. Unlike conventional chatbots that only generate
textual responses, agentic systems are ca- pable of interacting
with external tools and executing real-world tasks. These
systems can analyze user in- structions, determine the
required actions, and perform multi-step operations
automatically. This approach en- ables the development of
intelligent assistants that can function as practical automation
platforms.

Modern computing environments require automa- tion for
tasks such as email management, system mon- itoring,
information retrieval, and file operations. Man- ual execution
of these tasks can be time-consuming and inefficient. Email
management in particular has be- come increasingly
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challenging due to the large volume of messages received
daily. Identifying important or ur- gent emails requires
continuous manual effort, which can be reduced through
intelligent automation. Simi- larly, obtaining real-time
information through manual web browsing can be inefficient
when quick responses are required.

To address these challenges, this paper presents a
**Long-Term Memory Agentic Al system using Lang-
Graph**, developed using LangGraph and LangChain
frameworks. The proposed system integrates Large
Language Models with multiple automation tools to enable
autonomous task execution. The LangGraph framework
provides a state-machine-based workflow architecture that
enables structured decision making and reliable tool
execution.

The system supports several functionalities in- cluding
intelligent email classification, real-time web search, system
monitoring, and automated task execu- tion. The agent
dynamically selects appropriate tools based on user
instructions and performs operations au- tonomously. The
integration of a long-term memory mechanism allows the
system to maintain contextual awareness, retain historical
interaction knowledge, and improve interaction continuity
over extended sessions.

The objective of this work is to design and imple- ment a
practical Agentic Al platform that demonstrates the
capabilities of modern Al frameworks in real-world
automation scenarios. The proposed system provides a
unified architecture that combines intelligent decision making
with practical automation tools while leverag- ing long-term
memory to enhance contextual reasoning and task continuity.

2 BACKGROUND

Automation has long been an important area in com- puter
science, with traditional systems relying on pre- defined rules
and fixed workflows. These systems are effective for
repetitive tasks but lack flexibility when new requirements
arise. Any modification in function- ality typically requires
manual reconfiguration, making such systems inefficient in
dynamic environments. As a result, traditional automation
tools are limited in their ability to handle complex and
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evolving user require- ments.

Machine learning techniques introduced improve- ments
by allowing systems to learn patterns from data. Applications
such as email filtering and spam detection use trained models
to classify messages into different categories. While these
approaches improve accuracy, most machine learning
systems are designed for single- purpose tasks and cannot
perform multiple operations within a unified framework.
They also require struc- tured data and retraining when
requirements change.

Recent advancements in Large Language Models (LLMs)
have significantly expanded the capabilities of intelligent
systems. LLMs can interpret natural lan- guage instructions
and generate meaningful responses without requiring
structured input. This has enabled the development of
conversational Al systems and in- telligent assistants.
However, most LLM-based systems function primarily as
chatbots that generate responses without performing real-
world actions.

Agentic Artificial Intelligence extends the capabil- ities
of conversational Al by integrating external tools with Large
Language Models. Agentic systems can an- alyze user
instructions, determine appropriate actions, and execute tasks
autonomously. This allows intelligent agents to perform
operations such as retrieving informa- tion, managing files,
and controlling system resources.

Frameworks such as LangChain and LangGraph have
made it possible to develop structured agentic sys- tems.
LangChain provides standardized interfaces for connecting
tools with Large Language Models, while LangGraph
enables workflow-based execution using a state-machine
architecture. These frameworks allow in- telligent agents to
perform multi-step reasoning, main- tain contextual memory,
and execute tool-based opera- tions in a reliable and
organized manner.

The proposed system builds upon these concepts by
developing a multi-functional agentic platform that in-
tegrates long-term memory, email intelligence, automa- tion
tools, and real-time information retrieval within a unified
architecture. The system demonstrates a prac- tical
implementation of agentic Al for real-world au- tomation
tasks.

2.1 Comparison with Existing Systems

Traditional automation systems rely on predefined rule- based
workflows and require manual configuration when task
requirements change. Basic conversational Al systems based
on large language models primarily focus on generating
textual responses and lack the abil- ity to perform real-world
operations.

The proposed LangGraph-based agentic system dif- fers
from these approaches by integrating reasoning ca- pabilities
with the execution of external tools. The sys- tem
dynamically determines the sequence of operations required
to complete a task and invokes appropriate tools within a
structured workflow.

[JERTV 15| S031345

International Journal of Engineering Research & Technology (IJERT)

I SSN: 2278-0181

Vol. 15 Issue 03, March - 2026

Feature Traditional Systems [Proposed Agent
System

Task Fixed rule-based [Dynamic tool-based

Execution  scripts execution

Reasoning  |Limited logical flows [Multi-step reasoning

Ca- using LangGraph

pability workflows

|Adaptability [Manual reconfigura- |Automatically adapts

tion required to user instructions

Email Basic filtering Intelligent classifica-

Handling tion and automation

Information [Static sources Real-time web infor-

Re- imation retrieval

trieval

|Automation [Single-purpose sys- [Multi-functional

Scope tems agentic automation
platform

Table 1: Comparison between traditional automation systems
and the proposed LangGraph-based agentic architecture

3  DATA AND ANALYSIS

The proposed system processes multiple forms of data
including user commands, email content, system infor-
mation, and real-time web data. User inputs are pro- vided in
natural language and are interpreted by the Large Language
Model to determine the required ac- tions. The interpreted
commands are then converted into structured tool executions
through the LangGraph workflow.

Email data represents one of the primary sources of
information in the system. Emails retrieved using the Gmail
API are analyzed and categorized into classes such as spam,
important, and urgent. The classification process is based on
the content of the email including subject and message body.
This allows the system to automatically organize incoming
emails and assist users in identifying high-priority messages.
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[
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\ Tools

Tools
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Figure 1: LangGraph workflow illustrating user input
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processing, reasoning through the language model, tool
selection, and execution of tasks within the agent framework.

The system also processes real-time information ob- tained
from web sources. Web search functionality al- lows the
agent to retrieve up-to-date information such as news, sports
updates, and general knowledge queries. Search results are
analyzed and relevant information is extracted from
websites using automated browsing tools. This enables the
system to provide accurate and timely responses.

System-level information is another important com-
ponent of the data processed by the agent. The system
collects information such as running processes, direc- tory
structures, and hardware statistics. This data en- ables the
agent to perform monitoring and management tasks based on
user instructions. The agent supports multiple tool-based
operations including file manage- ment, system control,
email handling, and automation tasks. The Large Language
Model analyzes wuser re- quests and determines the
appropriate sequence of tool executions required to complete
each task.

Performance observations indicate that the system is
capable of executing tool-based operations efficiently. Real-
time queries and automation tasks are completed within short
response times, and the LangGraph work- flow ensures stable
and organized task execution.

4 METHODOLOGY

The proposed system is designed as a long-term mem- ory
agentic Artificial Intelligence platform that inte- grates
Large Language Models with automation tools. The
architecture is based on a modular design where the
intelligent agent interprets user instructions and ex- ecutes
tasks using appropriate tools. The overall work- flow follows
a structured approach consisting of input interpretation,
decision making, tool selection, and ex- ecution. The
architecture of the proposed system is shown below.

CONVERSATIONAL AGENT STACK

| .
Intent LangGraph Rotating Response
Detect Agent um ! ! +DB
il bt ey -y porint « shrean

Figure 2: Conversational agent stack architecture showing
user input processing, LangGraph orchestration, LLM
reasoning, tool execution, and response generation.

The core intelligence of the system is implemented using
the LangGraph framework, which provides a state-machine-
based workflow architecture. Lang- Graph manages the
interaction between the Large Lan- guage Model and the
available tools, enabling reliable multi-step task execution.
The framework allows the agent to maintain structured
workflows and ensures that complex operations are executed
in a controlled se- quence.

LangChain is used to standardize tool definitions and
manage interactions with the Large Language Model. The
Large Language Model used in the system is Groq Llama-3,
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which provides fast response times and strong reasoning
capabilities. The model analyzes user input and determines
the appropriate actions re- quired to complete the requested
task.

The system integrates multiple automation modules that
can be dynamically invoked by the agent. The email
automation module uses the Gmail API to fetch, read, search,
and respond to emails. The email classi- fication
functionality categorizes emails into spam, im- portant, and
urgent categories based on their content.

The web information module enables real-time in-
formation retrieval. DuckDuckGo Search is used for
obtaining search results, while Selenium-based auto- mated
browsing allows the system to extract informa- tion from
dynamic web pages. This enables the agent to provide up-to-
date responses to user queries. System automation features
allow the agent to perform opera- tions such as monitoring
processes, accessing directo- ries, and executing commands.
File management op- erations such as reading, writing,
moving, and deleting files are also supported. These
functionalities allow the agent to perform practical
automation tasks within the operating system environment.

The backend of the system is implemented using the Flask
framework, which provides API endpoints and system
control functionality. Flask-SocketlO enables real-time
communication between the user interface and the server.
Secure authentication is implemented using JWT tokens and
Berypt hashing.
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Figure 3: Long-term agentic memory architecture showing
interaction between the language model, contextual memory
storage, and knowledge retrieval components.

SQLite is used as the primary database for storing user
data, chat history, and system logs. The system is deployed
on a Linux-based server environment with support for
automation tools and headless browser exe- cution.

The overall workflow of the system can be summa- rized
as follows. The user provides a command in nat- ural
language, which is interpreted by the Large Lan- guage
Model. LangGraph determines the sequence of actions
required and selects the appropriate tools. The tools execute
the requested operations and the results are returned to the
user interface.
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5  RESULTS AND DISCUSSION

The proposed long-term memory agentic Al system us- ing
LangGraph was successfully implemented and eval- uated for
various automation tasks including email clas- sification, real-
time information retrieval, and system- level operations. The
intelligent agent demonstrated the ability to interpret natural
language commands and ex- ecute appropriate tools through
the LangGraph-based workflow architecture. The system
maintained stable operation while performing multiple tasks
and switch- ing between different tool modules.

The email intelligence module was tested using dif- ferent
categories of emails including promotional mes- sages,
normal communications, and high-priority mes- sages. The
agent successfully classified emails into spam, important, and
urgent categories based on the content of the subject and
message body. This func- tionality allows users to quickly
identify relevant mes- sages and reduces the effort required
for manual email sorting. Email fetching, searching, and reply
operations were also performed successfully using the
integrated Gmail API.

The real-time information retrieval module was tested
using various search queries including sports up- dates,
general information, and current events. The system was
able to retrieve relevant information from web sources using
the integrated search and browsing tools. The agent provided
responses within a short time, demonstrating the effectiveness
of real-time web inte- gration.

System automation features were evaluated by test- ing
operations such as process monitoring, directory browsing,
and command execution. File management tasks including
reading and writing files were also suc- cessfully executed.
The agent was able to select appro- priate tools and perform
operations reliably within the system environment.

Overall, the results demonstrate that the proposed system
is capable of performing intelligent automation tasks
efficiently. The LangGraph workflow architec- ture ensured
structured execution and reliable coordina- tion between the
Large Language Model and the inte- grated tools. The
inclusion of long-term memory mech- anisms also enabled
improved contextual understanding and continuity across
interactions.

6 CONCLUSION

This paper presented a Long-Term Memory Agentic Ar- tificial
Intelligence system developed using the Lang- Graph and
LangChain frameworks for autonomous task execution and
intelligent automation. The proposed system integrates Large
Language Models with multi- ple automation tools to create
an intelligent agent capa- ble of performing practical
operations across different domains.

The system successfully demonstrated several key
functionalities including intelligent email classification, real-
time web information retrieval, system monitor- ing, and
automated task execution. Through the use of the
LangGraph state-machine workflow architecture, the agent
was able to perform structured reasoning and coordinate
multiple tools in a controlled and reliable manner. This
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workflow-based approach enabled the system to handle
complex multi-step tasks efficiently while maintaining
stability during execution.

A significant contribution of the proposed system is the
integration of long-term memory capabilities within the
agentic architecture. The memory mechanism en- ables the
system to retain contextual information across interactions,
allowing the agent to maintain continu- ity and improve its
understanding of user instructions over time. This capability
enhances the effectiveness of the agent in real-world
automation environments where maintaining contextual
awareness is essential for intel- ligent decision making.

The modular architecture of the system also allows
additional automation tools and services to be integrated easily.
This flexibility makes the platform scalable and adaptable for
different applications such as enterprise automation,
intelligent assistants, and system manage- ment tools. By
combining language model reasoning with structured
workflows and tool-based execution, the proposed system
demonstrates the practical potential of agentic Al
technologies.

Future work may focus on improving the long-term
memory mechanisms, expanding the range of automa- tion
capabilities, and enhancing system scalability. Ad- ditional
features such as voice-based interaction, mo- bile platform
integration, and more advanced reasoning strategies may
further improve the usability and effec- tiveness of the
system. These enhancements can con- tribute toward the
development of more autonomous and intelligent agentic
systems capable of supporting complex real-world
workflows.
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