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Abstract— IntelliStock is an intelligent assistant 

designed to help store managers manage inventory 

efficiently. By leveraging natural language processing, 

IntelliStock can provide store managers with real-time 

inventory updates, track product movements, and 

generate insights for better inventory. With the ability to 

understand and answer questions in natural language, 

IntelliStock streamlines the inventory management 

process, allowing store managers to make quick 

decisions. This case study explores the development and 

implementation of IntelliStock and highlights its benefits 

for businesses looking to improve their inventory 

management processes. 
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Introduction 

Inventory management is a complex and challenging 

task that requires careful planning and execution to ensure 

optimal stock levels, minimize costs, and meet customer 

demand. With the advent of artificial intelligence (AI) 

technology, new opportunities have emerged to streamline 

inventory management processes and improve overall 

efficiency [1]. 

IntelliStock is a cutting-edge AI assistant that leverages 

natural language processing models to provide store 

managers with valuable insights into their inventory levels, 

sales trends, and supply chain performance. By analyzing 

historical data and real-time information, IntelliStock can 

generate forecasts, identify potential stock outs or 

overstock situations, and recommend replenishment 

strategies to optimize inventory levels [2]. 

One of the key strengths of IntelliStock is its natural 

language processing capabilities, which enable users to 

interact with the system using everyday language [3]. Store 

managers can ask IntelliStock a wide range of questions, 

such as "What is the current stock level of Product X?" or 

"Which items are running low in inventory?" and receive 

informative and actionable responses in real-time. This 

conversational interface improves user experience and 

makes it easier for non-technical users to leverage the 

power of AI for inventory management. 

In this paper, we describe the development process of 

IntelliStock, including the design of its AI algorithms, data 

integration methods, and user interface [4]. We also discuss 

the benefits of using IntelliStock for inventory 

management, such as increased efficiency, reduced 

carrying costs, and improved decision-making capabilities. 

Overall, IntelliStock represents a significant advancement 

in the field of inventory management and has the potential 

to revolutionize how businesses manage their stock levels 

and supply chain operations. 

One of the most important advantages of IntelliStock is 

"ease of use". This is especially important for inventory 

management because store managers with a lot of 

experience need to access and use the system correctly. 

IntelliStock simplifies the process as follows: 

Natural Language Processing (NLP): IntelliStock 

eliminates the  need for  complex questions or  artificial 

intelligence. Users can interact with the system using 

“natural language”, as if asking a question to their 

colleagues [5]. For example, instead of code-based 

questions, the manager might ask: "How many t-shirts do 

we have left for Nike?" This intuitive interface makes the 

system accessible to a wide range of users regardless of 

their abilities. 

Real-Time Information: IntelliStock supplies real-time 

information, enabling immediate action. Critical inquiries 

such as "Are any products running low on stock?" can be 

answered immediately by managers [6]. This enables them 

to take corrective actions such as placing urgent orders or 

running promotional campaigns to avoid lost sales. 

Real-World Example: Previously, Sarah, a store manager 

with limited technical knowledge, relied on manual 

calculations and spreadsheets to manage inventory. This 

process was time-consuming, prone to errors, and didn't 

offer real-time insights [7]. With IntelliStock, Sarah can 

simply ask, "What items should I reorder this week?" The 

system provides a clear and actionable list, allowing her to 

focus on other tasks while ensuring optimal stock levels [8]. 

IntelliStock enables store managers to harness the potential 

of AI in inventory management, even without advanced 

technical skills, by integrating user-friendly features [9]. 

II. LITERATURE REVIEW 

Inventory management is a crucial aspect of supply chain 

management, pivotal to the success of businesses across 

industries. Manual  processes and simplistic forecasting 

methods in inventory control systems often lead to 

inefficiencies, overstocking, and stockouts, consequently 

raising prices. Hence, there's a growing interest in 

leveraging technologies like artificial intelligence (AI) to 

address these challenges and enhance product management 

[10]. Integrating real-time data from multiple sources such 

as inventory and external business data enables companies 

to swiftly respond to changing needs,  disruptions,  and 

market dynamics, thereby mitigating the risk of stockouts 

and overstocking [11]. Functionality, user interface, and 

interaction design significantly impact user engagement 

and participation. Natural language processing (NLP) has 

emerged as a powerful tool to enhance interactions with AI 
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systems, making them more usable and accessible, 

especially for non-technical users such as business 

managers, store, and sales personnel. Overall, the data 

underscores the potential for AI-powered inventory 

management systems like IntelliStock to revolutionize 

traditional inventory management, driving significant 

improvements in performance, efficiency, and decision- 

making ability [12]. 
 

III. METHODOLOGY 

1. Requirement Analysis and System Design: 
The development of the IntelliStock application 

commenced with a thorough analysis of requirements 

gathered from stakeholders, including store managers, 

inventory specialists, and business owners. These 

requirements were meticulously translated into a 

comprehensive system design, delineating the 

functionalities, architecture, and technical specifications 

essential for the development process. 

 

2. Integration of Environmental Variables: 

Environmental variables, crucial for system configuration 

and operation, were integrated into the application using 

the dotenv library [13]. These variables, including API keys 

and database credentials, were loaded securely into the 

application environment using the load_dotenv() function. 

 

3. Implementation of Streamlit User Interface: 

The user interface of the IntelliStock application was 

developed using the Streamlit framework, facilitating 

intuitive interactions for users [14]. Input fields were 

provided for users to input their queries, and a submit 

button was incorporated to trigger query processing and 

response generation. 

 

4. Integration with Google Generative AI: 

The application leveraged the Google Generative AI API 

to generate responses to user queries. The 

get_gemini_response() function was developed to interact 

with the Generative AI model, providing relevant prompts 

and extracting responses for further processing. 

 

5. Database Connectivity and Query Execution: 

IntelliStock integrated with a SQLite database to store and 

retrieve   inventory   data.   Queries   generated   by   the 

Generative AI model were executed against the database 

using the read_sql_query() function, facilitating seamless 

interaction between user queries and inventory data stored 

in the database [15]. 

 

6. Response Processing and Display: 

Responses generated by the Generative AI model and 

database queries were processed and formatted for display 

to the user. Depending on the nature of the query and 

response, appropriate formatting and text manipulation 

techniques were applied to ensure clarity and readability of 

the response output. 

 

7. Error Handling and Exception Management: 

To enhance the robustness and reliability of the IntelliStock 

application, comprehensive error handling and exception 

management mechanisms were implemented. This 

included validation of user inputs, error detection 

during query execution, and graceful handling of 

unexpected errors to ensure uninterrupted user 

experience. 

 

8. Testing and Validation: 

The IntelliStock application underwent rigorous 

testing and validation procedures to ensure 

adherence to requirements and robust performance 

in real-world scenarios. Functional testing, 

integration testing, and  user acceptance testing 

were conducted to identify and rectify any issues 

or discrepancies. 

 

9. Deployment and User Feedback: 
Following successful testing and validation, the 

IntelliStock application was deployed in a pilot 

environment for user feedback and evaluation. 

Stakeholders, including store managers and 

inventory specialists, provided valuable insights 

and suggestions for further enhancements and 

refinements. 

 

10. Iterative Improvement and Maintenance: 

Based on user feedback and evaluation results, 

iterative improvements and refinements were 

made to the IntelliStock application [16]. This 

iterative process of improvement and 

maintenance ensures the continuous enhancement 

of IntelliStock's functionality, usability, and 

performance to meet the evolving needs of users 

and stakeholders [17]. 
 

 

Fig (a): System Workflow Overview 

 

IV. RESULTS AND DISCUSSION 

A. Results: 

 

1. Importing libraries and loading the data: 

We begin by importing necessary libraries for 

our project. dotenv is used to securely load 

environment variables, streamlit for creating 

the user interface, os for operating system 

functionalities, and sqlite3 for interacting with 

our SQLite database. Additionally, we import 

the Google Generative AI library for leveraging 

its capabilities. 
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Fig (b): Importing libraries and loading the data 

2. Configuring GenAI Key Integration and Loading 

Google Gemini Model: 
Here, we configure the GenAI key by accessing the 

environment variable GOOGLE_API_KEY securely 

using os.getenv(). This key is essential for 

authenticating our access to Google's Generative AI 

services. Additionally, we define a function 

get_gemini_response() to load the Google Gemini 

model and generate responses to user queries. This 

function utilizes the GenAI library to interact with the 

Gemini model and provide relevant responses based on 

predefined prompts and user questions. 
 

 

Fig (c): Configuring GenAI Key Integration and Loading 

Google Gemini Model 

 

3. Final Output: 

Question: "How many t-shirts do we have left for 

Nike?" 

Answer: "There are 190 items left." 

In this output, the user has asked a specific question 

about the quantity of t-shirts available for the brand 

Nike. The system provides a concise response 

indicating the remaining quantity of t-shirts in stock 

for the specified brand. This interaction demonstrates 

the effective functionality of the system in responding 

to user queries with accurate and relevant information. 

2. Manufacturing: IntelliStock can be used in 

manufacturing plants to monitor raw material inventory 

levels, track production schedules, and identify 

bottlenecks in the supply chain. For instance, a car 

manufacturer can use IntelliStock to automate the 

procurement process for essential components and 

ensure timely production and delivery. 

3. Healthcare: IntelliStock can assist hospitals and 

healthcare facilities in managing medical supplies, 

pharmaceuticals, and equipment inventory. By 

analyzing usage patterns and expiration dates, 

IntelliStock can help healthcare providers reduce 

wastage and ensure that critical items are always 

available when needed [17] [18]. 

4. Logistics: IntelliStock can be integrated into logistics 

and transportation companies to optimize route 

planning, warehouse management, and inventory 

replenishment. For example, a courier service can use 

IntelliStock to track package volumes, forecast delivery 

demand, and allocate resources efficiently to meet 

customer expectations [19]. 

 

Overall, IntelliStock presents numerous opportunities for 

businesses to enhance their inventory management 

practices and achieve greater operational efficiency. By 

leveraging AI technology and data-driven insights, 

organizations can make informed decisions, reduce costs, 

and improve customer satisfaction in today's competitive 

marketplace [20]. 

 

V. CONCLUSION 

IntelliStock is an innovative AI-powered inventory 

management assistant aimed at transforming traditional 

inventory practices. Leveraging state-of-the-art 

technologies like Google Generative AI and Streamlit, 

IntelliStock delivers real-time insights and simplifies 

inventory processes for businesses. By seamlessly 

integrating Google Generative AI, IntelliStock swiftly 

generates accurate responses to user queries, facilitating 

efficient interaction with inventory data. Its seamless 

execution of SQL queries against SQLite databases ensures 

prompt retrieval of real-time inventory information, 

empowering users to make informed decisions swiftly. 
 

 

 

 

 
B. Applications: 

 

 
Fig (d): Final Output 

Furthermore, IntelliStock boasts a user-friendly interface 

through Streamlit, enhancing usability by allowing easy 

query input and immediate response receipt. Robust error 

handling mechanisms guarantee uninterrupted 

functionality. Validation procedures affirm its 

effectiveness in meeting user requirements and delivering 

IntelliStock can be utilized in various industries and sectors 

for inventory management and supply chain optimization. 

Some applications of IntelliStock include: 

1. Retail: IntelliStock can help retail stores and e- 

commerce businesses effectively manage their 

inventory levels, forecast demand, and avoid stock outs 

or overstock situations. For example, a clothing retailer 

can use IntelliStock to track sales trends and identify 

popular items in order to optimize their inventory 

assortment and minimize costs. 

superior performance. IntelliStock represents a significant 

leap in inventory management, offering businesses a potent 

tool for cost reduction, operational efficiency 

enhancement, and stock level optimization. Continued 

refinement promises further enhancements, ensuring 

IntelliStock's continued relevance and driving tangible 

benefits across industries. 

http://www.ijcrt.org/


www.ijcrt.org                                                                  © 2024 IJCRT | Volume 12, Issue 5 May 2024 | ISSN: 2320-2882 

IJCRTAF02054 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 270 
 

 
 

VI. FUTURE SCOPE 

 
1. Integration with IoT Devices: Intellistock can 

integrate with Internet of Things (IoT) devices such as 
RFID tags or sensors to provide real-time tracking and 
monitoring of inventory, enabling more accurate 
demand forecasting and inventory optimization. 

2. Real-Time Inventory Visibility: Intellistock can 
provide real-time visibility into inventory levels across 
the supply chain, enabling better coordination and 
responsiveness to changes in demand or supply. 

 
3. Inter-Store Inventory Transfer Optimization: 

Intellistock can optimize inventory transfers between 
stores within a retail chain to balance stock levels, 
reduce stockouts, and improve overall customer 
satisfaction. 

 
4. Reverse Logistics Optimization: Intellistock can 

expand its capabilities to optimize reverse logistics 
processes, including product returns, refurbishment, 
and recycling, to reduce costs and environmental 
impact. 
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