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ABSTRACT-Managing what you have in stock is really important for stores that sell things for pharmacies where peoples health is on the line. When pharmacies do not have the medicines people need it makes people unhappy. Small pharmacies often have a time keeping the right amount of stock because they do not have good tools to predict what they will need. They usually keep track of stock by hand. Use simple billing software, which can lead to mistakes in knowing how much stock they really have. This can cause pharmacies to run out of stock or have much stock that expires before it can be sold. These problems cost pharmacies money. Also make people question if they can really get the medical help they need from these pharmacies.This project is about creating an inventory system for small pharmacies that uses artificial intelligence to help with stocking and predicting what people will want to buy. The system looks at what has been sold in the past what people are buying now. What is in stock to predict what will be needed in the future. It uses computer models that can learn to make these predictions. Based on what the system predicts it tells the pharmacy how to order and sends alerts when stock is running low. The system also keeps an eye on when medicines will expire so that pharmacies do not waste products.Using this system helps people who own small pharmacies make good decisions about what to stock and when. It helps them work efficiently reduces losses from bad stock decisions and makes sure people can always get the important medicines they need. This project shows how artificial intelligence can make inventory systems better and help small businesses use new technology.The proposed system is an AI-Based Smart Inventory and Demand Forecasting System for Small Medical Shops. The AI-Based Smart Inventory and Demand Forecasting System for Small Medical Shops is important for pharmacies. The AI-Based Smart Inventory and Demand Forecasting System for Small Medical Shops helps small pharmacies manage their inventory. The AI-Based Smart Inventory and Demand Forecasting System for Small Medical Shops is a solution, for pharmacies that want to use artificial intelligence to improve their inventory management.
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I. INTRODUCTION
Inventory management is key to running a retail business. This is especially true for shops where medicine availability directly impacts customer health and satisfaction.Pharmacy stores handle medicines, each with different demand levels, storage conditions and expiration dates.Managing these products requires monitoring and planning.Many small medical shop owners still use methods like manual record keeping or basic billing systems. These methods do not provide analysis to help with decision-making.One of the challenges for pharmacy owners is predicting future demand for medicines.The demand for medicines changes due to factors like illnesses, environmental conditions and unexpected health outbreaks.For example medicines for fever, flu and respiratory infections are in demand during certain times of the year.When shop owners can't accurately estimate demand they might buy much stock that expires or have too little stock leading to shortages.Both situations hurt business profitability and customer satisfaction.New technologies like intelligence and machine learning are helping retail management make better decisions.AI systems can process amounts of data and identify patterns that are hard to see manually.By using algorithms these systems can estimate future demand and help business owners keep the right inventory levels.The goal of this research is to create an AI-based system for medical shops to manage their inventory and forecast demand.The proposed system combines machine learning with real-time inventory monitoring to help pharmacy owners manage their medicine stock better.It provides demand predictions alerts for low-stock items and restocking recommendations.With this system small pharmacies can improve efficiency reduce medicine waste and provide service by ensuring essential medicines are always available.Inventory management and pharmacy stores are crucial, for providing the medicines to customers on time.Medicine demand and inventory levels are critical for pharmacy owners to manage effectively.AI-based systems can help with inventory management and forecasting making it easier for pharmacy owners to make decisions.
II. RELATED WORK
In the few years people who do research have become more interested in using artificial intelligence and machine learning to make inventory management and demand forecasting better. Old inventory systems mostly used math and people had to guess the numbers. These ways were good for situations but they had a hard time dealing with customers who wanted different things and markets that were changing fast. As stores got more complicated researchers started looking for ways to look at a lot of sales data and make better predictions.A lot of studies have looked at using forecasting models to understand sales patterns. People use things like Autoregressive Integrated Moving Average, Linear Regression and Artificial Neural Networks to guess what people will want to buy in the future. These models help businesses see sales trends what happens at times of the year and how customers buy things. By using these forecasting techniques companies can plan their inventory better. Avoid problems like not having enough products or having too many.Big stores and online shopping platforms are already using intelligence to manage their inventory and make their supply chain better. These systems use analytics to watch products move guess when demand will change and decide when to restock automatically. This means businesses can keep the right amount of inventory and save money.However a lot of these solutions are made for companies and need a lot of money, special equipment and skilled people to work. Small businesses, like medical shops often have a hard time using these systems because they do not have enough resources or technical expertise. Also a lot of inventory tools just track how much stock is left and do not have features like guessing demand or watching when medicine will expire.Because of these problems there is a need for a simple and affordable inventory management solution that can help small pharmacy businesses. The system that is proposed in this research tries to fix this problem by combining demand forecasting watching inventory in time and tracking when things will expire all in one smart platform. By putting these features the system gives a practical solution that can help small medical shop owners manage their inventory better and make smarter buying decisions. The inventory management solution is what small medical shops need to manage their inventory efficiently. The demand forecasting feature is what will help small medical shops guess what products will be needed. The real-time inventory monitoring feature is what will help small medical shops keep track of their products. The expiration tracking feature is what will help small medical shops keep their products from expiring. The inventory management solution is the key, to helping medical shops manage their inventory better.
 III. SYSTEM OVERVIEW 
The proposed Smart Inventory and Forecasting System helps small medical shop owners manage their medicine stock better and make restocking decisions. Many small pharmacies struggle to find the balance between the medicines they have in stock and what customers want to buy.The system uses intelligence to look at sales data and help with smarter inventory management.It collects information from transactions at the pharmacy such as medicine names, quantities sold current stock levels and expiry dates.This data is stored in a database where it is organized and processed.By looking at sales records the system finds patterns in how medicines are used and in demand.The system keeps an eye on medicine stock levels all the time.It regularly checks how much of each medicine is in stock and compares it to a limit.If a medicines stock gets low the system sends a notification to the shop owner so they can restock on time.The system also predicts what medicines will be in demand in the future by using machine learning.It studies past sales patterns to estimate what will be needed. Suggests how much to reorder.It also tracks when medicines expire and alerts the user when they are about to expire.By combining predicting demand monitoring stock and tracking expiry dates the system helps medical shop owners manage their stock better.This reduces medicine waste. Makes sure essential medicines are available for customers.The Smart Inventory and Forecasting System makes it easier for small pharmacies to manage their medicine stock and meet customer needs.The system helps small medical shop owners make decisions, about restocking medicines.The medicine inventory management system uses AI to analyze sales data.The system sends notifications to shop owners when medicine stock levels are low.The system predicts medicine demand using machine learning techniques.
IV. SYSTEM ARCHITECTURE
The proposed system has parts that work together to help manage inventory in a smart way.The system is built with layers.These layers include a user interface, data processing, machine learning and a database.The user interface layer has a dashboard.The dashboard lets the pharmacy owner see inventory status, forecast demand and get alerts when stock is low.The owner can easily add sales data, update inventory and see what the system recommends.The data processing layer collects sales and inventory data.It Organizes this data.Then it prepares the data for the machine learning module.The machine learning module is the brain of the system.It uses past sales data to predict demand.These predictions are compared to inventory levels.This helps decide if more stock needs to be ordered.The database layer stores all important information.This includes medicine details, sales records and expiration dates.The database keeps data safe and easy to access.These parts work together.They help pharmacy owners manage inventory automatically.The system provides an experience for owners.It helps them make decisions, about inventory.The system uses data and predictions to do this.It helps owners keep track of inventory levels.The system alerts owners when stock is low.This helps prevent stockouts and overstocking.
V. DATABASE DESIGN
The database design is a part of the system. It helps to store and manage data in an efficient way. For the AI Smart Inventory and Forecasting System we use a database to keep track of information about medicines, sales records, stock levels and what we think people will need in the future.The database has tables. Each table stores information. The Medicine table has details like the medicine ID, the name of the medicine what category it belongs to, who made it and when it expires. The Inventory table keeps track of how stock we have of each medicine. It also stores the minimum amount of stock we need so we do not run out.The Sales table records what happens in each transaction. This includes the medicine ID how much was sold the date of the sale and the transaction ID. We use these records to keep a history of sales. They are also used to help the forecasting model make predictions. The Forecast table stores what the AI model thinks people will need in the future.All the tables are connected. This means the system can easily get and update data when it needs to. This design helps keep the data consistent. It also lets the system quickly look at inventory and sales information. If we do things like index the data properly and manage the database well the system will work better. It will help us keep an eye on the inventory efficiently. The AI Smart Inventory and Forecasting System and its database design are very important, for managing medicines and sales records.
TABLE I
DATABASE TABLE STRUCTURE
[image: ]
The system uses a relational database to manage information about medicines, sales, inventory, and demand forecasting. The Users table stores login details, while the Medicines table contains information about available medicines. The Sales table records transactions used for forecasting demand. The Inventory table tracks stock levels, while the Forecast table stores predicted demand generated by the AI model. The Alerts table records notifications for low stock and medicine expiry. This database structure ensures organized storage and efficient inventory management.
VI. METHODOLOGY
The way the proposed AI Smart Inventory and Forecasting System works is to make inventory management better by looking at sales data and guessing what people will want in the future. The system has a steps that help it collect data make sense of it teach the forecasting model and support good inventory decisions.The first thing the system does is collect data. It gathers sales records and inventory details from the medical shop. This includes things like the name of the medicine how much was sold and when it was sold. This old data is important because it helps the system understand what people wanted before.After the system gets all the data it makes sure the data is good to use. It removes records fills in missing information and organizes everything so it is easy to understand. It also changes dates and numbers into a format that's easy for the computer to read.The next thing the system does is find the information. It looks at things like how many medicinesre sold each day how often people buy them and if there are any patterns that happen at the same time every year. This information helps the forecasting model understand how peoples demand for medicine changes over time.Once the system has all the information it uses a special kind of computer program to make predictions. This program is like a teacher that helps the system learn from sales data so it can guess what will happen in the future. After the program is trained it can tell the system how much of each medicine will be needed.Finally the system compares its predictions with how medicine the shop has in stock. If the system thinks the shop will need medicine than it has it tells the owner to order more. The system also checks when the medicines will expire and sends warnings if any are close, to going bad. This helps the shop owner throw away medicine and keep the right amount in stock.
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Fig. 2. Methodology workflow of the AI-based smart Inventory and Forecasting System
The workflow diagram represents the operational sequence of the proposed poultry retail billing management system, starting from user authentication and proceeding through product management, billing calculation, database transaction storage, inventory updating, wastage recording, and concluding with automated sales report generation for performance analysis.
VII. IMPLEMENTATION
The implementation of the proposed system involves creating a software platform. This platform combines inventory management with forecasting algorithms that use intelligence.The system can be built using web technologies and programming frameworks.The front-end interface can be created using HTML, CSS and JavaScript. This provides a dashboard for pharmacy owners to use.The dashboard lets pharmacy owners interact with the system easily.The backend processing can be done using programming languages like Python or Java. These languages are good for machine learning applications.The machine learning forecasting model can be built using libraries like Scikit-learn or TensorFlow. These libraries provide tools, for training predictive models with historical data.The model uses data to make predictions.The database system can be built using MySQL or PostgreSQL. This stores medicine details, inventory records and sales transactions.During system operation the user enters sales data into the system.This data is stored in the database. Processed by the forecasting module.The system then updates inventory levels.It generates demand predictions that are shown on the dashboard.Restocking alerts are also displayed on the dashboard.The system helps pharmacy owners manage their inventory.
VIII. RESULT AND DISCUSSION
The proposed AI-based inventory management system shows improvements in managing medicine stock and predicting demand compared to traditional manual methods.In pharmacies inventory is usually handled manually. This often leads to problems like stock shortages, overstocking or medicines expiring before they are sold.The developed system addresses these issues by combining sales analysis with machine learning-based forecasting.During testing historical sales data was used to train the forecasting model.The model analyzed sales patterns and generated predictions for future demand.The results show that the system can estimate medicine demand with accuracy.This helps pharmacy owners plan their inventory effectively.By predicting which medicines are likely to be in demand the system supports better purchasing decisions.Another important outcome of the system is its ability to generate stock alerts.When predicted demand exceeds stock the system automatically notifies the user to reorder medicines.This feature helps reduce stock shortages and ensures essential medicines remain available for customers.The system also monitors expiry dates of medicines stored in the database.If a medicine is approaching its expiry date the system generates an alert.The shop owner can then take action, such as offering discounts or prioritizing the sale of those medicines.This helps reduce wastage and financial loss.The systems demand forecasting capability helps maintain stock levels.Of keeping large quantities of medicines that may not be sold the shop owner can maintain balanced inventory based on predicted demand.This approach reduces storage costs and improves inventory operations.The system provides an user-friendly interface.Pharmacy owners can easily monitor sales records, stock levels and prediction results.Even users with technical knowledge can operate the system without difficulty.The dashboard presents information in a clear and organized manner.This makes inventory management faster and more convenient.Overall the experimental results suggest that the proposed system can significantly improve inventory control.It can reduce medicine wastage. Support better decision-making for pharmacy owners.The system offers an intelligent solution for modern pharmacy operations by integrating machine learning, with traditional inventory management practices.
TABLE II
MEDICINE SALES AND DEMAND PREDICTION
[image: ]This table illustrates the inventory monitoring functionality of the proposed system. The system continuously tracks the available stock of medicines and compares it with the predefined minimum stock level. When the available quantity falls below the threshold value, the system generates a reorder alert to prevent stock shortages.
TABLE III
 MEDICINE EXPIRY MONITORING[image: ]This table shows how the system monitors the expiry dates of medicines stored in the database. The system automatically identifies medicines that are approaching their expiration date and generates alerts to help pharmacy owners manage sales and reduce wastage.
Comparison with manual system
Pharmacy inventory management is generally done by hand using notebooks or spreadsheets. Pharmacists have to check how stock they have update sales records and keep an eye on medicine expiry dates all by themselves. This takes a lot of time. Can lead to mistakes like getting the stock levels wrong and having trouble finding medicines that are close to expiring.The new AI-based inventory management system does all these things for them by keeping a list of medicines. It updates stock levels automatically checks expiry dates and looks at sales data to figure out what people will want to buy in the future. This means the system is an more reliable way to manage pharmacy inventory than doing it by hand. The AI-based inventory management system is also more efficient, than methods.
Future Enhancement
In the future the system will be even better when it has cloud storage. This means people can get to the information from anywhere and it will be safe. They can also make an app for phones so pharmacy owners can see how much stock they have and get warnings when they need to. The system can also get some tools like special computer programs that can guess what people will buy and scanners that read the little codes on products. These tools will help pharmacy owners know what to order and make it easier to keep track of what they have, in stock. The system will be faster. Work better. The pharmacy owners will like the tools because they will make their jobs easier. They will be able to use the cloud storage and the special app to make their work easier. The system will have cloud storage and the special computer programs and scanners will make it better.
IX. CONCLUSION
This research is about a Smart Inventory and Demand Forecasting System that uses intelligence to help small medical shops manage their medicine inventory. The system uses machine learning and real-time inventory monitoring to make predictions about demand and send automatic stock alerts. It looks at sales to figure out what people are buying and how much medicine will be needed in the future.The system helps pharmacy owners make decisions about what to buy and how much to keep in stock. It also keeps an eye on the expiration dates of medicines so shop owners can take action before they go bad. This helps cut down on wasted medicine and money lost. These features are important because they help reduce waste and losses that happen a lot in inventory systems.The system makes daily work easier by keeping all the information in one place and making it easy to use. Pharmacy owners can see how stock they have what has been sold and what the system predicts will happen next. They do not need to be experts to use it. This makes the system a good choice for businesses that usually do things by hand.Using this system can make inventory more accurate reduce mistakes and help pharmacy owners make decisions. It combines intelligence with how inventory is controlled to make a reliable and efficient way to run a pharmacy. As artificial intelligence gets better systems like this will be very important for making businesses run smoothly and for using data to make decisions, in small stores.
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Medicine ID Medicine Name Previous Predicted Demand Prediction
Month Sales (Next Month) Accuracy (%)
Mo001 Paracetamol 120 135 92%
M002 Amoxicillin 85 90 88%
MO003 Vitamin C Tablets 150 160 91%
MO004 Cough Syrup 60 72 87%
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Medicine ID Medicine Name | Manufacturing | Expiry Date Status
Date
MO001 Paracetamol Jan 2024 Jan 2026 Safe
MO002 Amoxicillin Mar 2024 Mar 2025 Near Expiry
MO003 Vitamin C T;blets Feb 2024 Fe; 2026 éafe
MO004 Cough Syrup Apr 2024 Apr 2025 Near Expiry
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TABLE I

DATABASE TABLE STRUCTURE

Table Name Attributes Description

Users User_ID (PK), Username, Stores login details of the system users
Password, Role such as shop owner or admin.

Medicines Medicine_ID (PK), Medicine_| Stores information about all medicines
Name, Category, available in the medical shop.
Manufacturer, Price, Expiry
Date

Sales Sale_ID (PK), Medicine_ID Stores records of medicine sales and
(FK), Quantity_Sold, billing transactions.
Total_Price, Sale_Date

Inventory Inventory_ID (PK), Medicine.| Maintains current stock levels of medicines
ID (FK), Stock_Quantity, and minimum threshold values.
Minimum_Level

Forecast Forecast_ID (PK), Medicine, | Stores predicted demand values
ID (FK), Predicted_Demand, | generated by the Al forecasting model.
Forecast_Date

Alerts Alert_ID (PK), Medicine_ID Stores system notifications such as low-

(FK), Alert_Type, Alert_Date

stock alerts or expiry warnings.

PK - Primary Key, FK - Foreign Key
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