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ABSTRACT
The hospitality sector continues to face significant challenges in inventory management, including stock-taking errors, leakages, income loss, and inaccurate reporting due to reliance on manual systems that often fail to provide real-time updates or prevent theft. Motivated by these inefficiencies, this study introduces a smart inventory and sales management system specifically designed for the hotel industry to improve operational accuracy and accountability. The research addresses the core problem of unreliable manual stock management by proposing an AI-powered digital solution capable of real-time monitoring and predictive analysis. The system was developed using ReactJS for the frontend, Django for backend logic, SQLite for database storage, and Python-based machine learning modules for forecasting consumption patterns. It features role-based dashboards for administrators, inventory officers, and sales personnel, each with access to specific data, alerts, and reports. Key results show that the AI model achieved a 91.6% forecast accuracy in predicting stock needs, enabling automatic low-stock alerts and smarter restocking decisions. Integration with hotel and POS systems demonstrated improved synchronization across departments, reduced inventory discrepancies, and faster staff response. Ultimately, the system contributes to more intelligent stock management, enhances sales transparency, and supports data-driven decision-making in hotel operations, offering a scalable solution for modernizing inventory workflows.
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CHAPTER ONE
INTRODUCTION
1.1 BACKGROUND OF THE STUDY
Hote​ls are dynamic settings with a perennially‍ ongoing‍ stream of goods⁠ and consumables like food, b​beverages, toiletries, and other consumables.‍ Managing the​se resources manually often leads to‌ issues such as stock mismanagement, losses, and inefficiency. However, as the hospitality industry evolves and‌ grows, the need for​r automated systems‍ has become i​increasingly necessary. According to Laudon & Laudon (202‍0⁠),⁠ “Information systems are essential to the survival of business​es, and inventory‌ sy​stems are particularly critical for operations.” Manual stockkeeping methods,​ while still in use in some​ establishments, are prone to human error and​ lack the real‍-time capabilities​ required to ensure operational efficiency.​
 Sub​s⁠equently, i​t has prompted many hotels to utilize⁠ technology⁠-based processes to track its inventory consumption and sales transactions more efficiently. A smart inventory and sales management system did not only reduce wastage but provides user timely updates and forecasts to‌ help managers make informed decisions. As Okonkwo (201⁠9​) highlighted, “automation​ is the backbone​ of 21st-century enterprise management; it reduces human effort while increasing​ data re​liability.” Furthermore​re,⁠ digital​ systems provide access to centralized⁠ data, making it easier to detect discrepancies, prevent th​eft,⁠ and enhance accountability​ in hotel operations. Furthermore, the adoption of such systems has proven to enhance customers⁠ satisfaction and staff productivity. When inventory levels are accurately tracked and updated, hotels can maintain⁠ consistent service delivery by ensuring‍ essential items are always⁠ in stock. This aligns with⁠ the‌ finding​s of Iwu & Benedict (2020), who emphasized that “real-time inventory systems provide bus​inesses with operational​ control and contribute⁠ significantly to customer⁠ service quality.” The implementation​ of a s​mart inventory and sales system also streamlines internal processes enabling managers to monitor‌ usage patterns, identify high demand products, and optimized supply orders accordingly. Overall‍, the smart inventor​y​ and⁠ sales management system aims⁠ to solve key challenges faced by hotels in Nigeria and globally by replacing traditional methods with a faster, more efficient, and data-driven approach⁠. This study ​therefore focuses on designing and developing a system⁠ that‍ allows hotel staff to record sales, monitor inventory in real time, and generate useful reports for decision-making. By leveraging modern technologies such⁠ as React, Node.js, and​ a structured database‍, the system seeks to bridge th​e gap between operational nee​ds and available digital​ tool​s, creating a more sustainable and reliable workflow for hotels. Furthermore⁠, the adoption of such systems has proven to enhance customer satisfaction and staff‌ productivity‌. When inventory levels are accurately‌ tracked and​ updated,⁠ hotels can maintain consistent services delivery by⁠ ensuring essential items are always in stock. This⁠ with the findings of Iwu & Benedict (2020), who emphasized that “real-time inventory systems provide businesses with operational control and contribute significantly to customer service quality.⁠” The implementation of a smart inventory and sales system also streamlines internal processes enabling managers​ to monitor usage patterns‌, identify ​ high-demand products, and optimize⁠ supply order​s accordingly. 
Overall​, the smart inventory and sales management system aims to solve key challenges faced by hotels in Nigeria and globally​ by replacing traditional methods with a faster,‍ more e​efficient⁠, and data-driven approach. This study therefore focuses on designing and⁠ developing a web​-​based system‌ that allows hotel staff to⁠ record sa​les,‍ monitor‍ inventory in real-time, and‍ generate useful reports for decision⁠-making. By leveraging modern technologies such as React, N​o‍de.js, and a structured database, the‌ system seeks to bridge the gap between operational nee​ds and available digital tools, crea​ting a more sustainable and reliable workflow for hotels.

1.2 STATEMENTS OF THE PROBLEM
Inventory management in hotels faces significant challenges due to outdated and manual systems, thereby resulting in the following problems:
1. An accurate stock tracking is a big problem as most manual systems of stock taking contain inaccuracies which leads to either overstocking or shortages.
2. This lack of real-time monitoring does not allow hotel managers to track their stock movement and sales as they occur, thus the decision-making would be delayed and the stock management will be weakened.
3. Theft and revenue leakage involving stock misappropriation or sale of products without recording it also happens frequently in the absence of an integrated system which makes it hard to detect the lies or missing documents that may point to malpractice.
4. Manual record keeping of both sale and inventory is time-wasting, which minimizes the productivity of the staff and increases the cost of operations.
​5. Distribution of poor data and disjointed paper-based systems can demoralize the ability to produce the correct reports ultimately impacting strategic analysis and informed decision making.
1.3 AIM AND OBJECTIVES OF THE STUDY
The aim of the study is Smart Inventory and Sales Management System for Hotels. The objectives of the study are as follows:
1.	To search and evaluate current inventory and sale systems being utilized within the hotel sector and identify their greatest restrictions.
2.	To come up with a centralized system that has the capacity to manage hotel inventory items including food, drinks, and toiletries in real-time.
3.	Implement automated AI algorithms to predict the demand and suggest restocking when it runs out and based on the consumption.
4.	To design an administrator-based dashboard, inventory-based dashboard and sales-based dashboard to give them the relevant functionality and have real time alerts.
5.	To create a reporting tool that will express day-to-day, weekly, and monthly intelligence to assist in making data-oriented decisions.

  1.4 SIGNIFICANCE OF THE STUDY
Hotels find this study significant owing to reasons that it focuses on some of the key issues that are confronting hotels in realizing their inventory and sales operation. It enhances efficiency in automating the inventory and sales performance, it gives real time monitoring so as to prevent the stock problems. It facilitates reduction of human error in taking stocks, selling and tracking, decision making by means of automated reports, it saves money by lessening wastage, theft and overstocking. It also enhances better customer service as it operates quicker and more securely and can be adjustable and flexible to hotels of different lengths.

1.5 SCOPE OF THE STUDY
This research project aims at the design and creation of a digital solution that would assist the hotel in the efficient inventory management, automatically tracking the sales, and providing the reports on real-time basis in order to make the best decisions. It automates previous manual data management to increase error-free data, fast operation, and management of hotel consumables.

1.6 LIMITATION OF THE STUDY
Limitations to this study includes:
i.	Less access to the real hotel data: when working on this project, I did not access all the information about an inventory or sales of a real hotel. This is because of privacy and security policies.
ii.	Time Constraint: the academic deadlines did not allow much time to deliver such advanced features like barcode scanning or connect to hardware like POS systems.
iii.	Financial Limitations: the development tools being used on this project are free and the servers will be local. Ambiguous possibilities of hosting the application online or undertaking purchasing of lcotinancial difficulties could not allow hosting the application online or making the purchase of the premium APIs and security services.
iv.	Very Little Real User Testing: underlying the system had been tested by just a few persons (peers) not by actual hotel workers.

OPERATIONAL DEFINITION OF TERMS
Inventory: refers to consumable goods (e.g., food, drinks, toiletries) available in the hotel  
Smart System: a digital system that automates tasks like stock tracking and sales recording, and provides intelligent feedback (e.g., alerts, reports). 
Hotel: is any commercial accommodation facility that offers lodging and other services like food and beverages.
Management: is the process of controlling or dealing with things or people.
POS (Point of Sale): refers to the place where a retail transaction is completed, typically involving the sale of goods or services and the processing of payment.
IoT devices: are physical objects embedded with sensors, software and other technologies that connect and exchange data with other devices and systems over the internet.
ERP (Enterprise Resource Planning): is a software system that helps organizations manage and integrate their core business processes.







CHAPTER TWO
LITERATURE REVIEW
2.1     INTRODUCTION TO LITERATURE REVIEW
In the past ten years, the concept of Smart Inventory and Sales Management Systems has been changed essentially because of the growing digital technologies, artificial intelligence (AI), and cloud computing. Manually, hospitality industries and other sectors used to base their physical inventory and sales process on manual basis, spreadsheets, and physical audits to keep the track of the stock level and sales transactions. All these methods proved helpful but were usually fraught with inefficiencies such as human errors, delays in decision-making, and the ability to maintain real-time, accurate data (Omar et al., 2018). As hotels diversified and grew in their range of services offered, the shortcoming of these traditional systems became more evident especially in food and beverage control, toiletries management and other general guest service provisioning.
In the late 2010s, an important paradigm shift started occurring as automated inventory systems, being integrated with point-of-sale (POS) platforms and analytics dashboards, became less and less exotic. Such systems offered the real-time view of stock shifts and enabled to make more precise forecasts and replenishments to cut the instances of energization and emptiness (Chen et al., 2019). Nevertheless, most systems were still rudimentary and could not perform complex decisions, make-up their own minds and learn past tendencies.
Over the past years, the introduction of AI and machine learning (ML) into inventory and sales controls gave rise to more intelligent and proactive systems. Such AI-enabled systems can evaluate very large amounts of data to forecast demand, detect deviations, and guides how to order, and can even warn of possible revenue leakage whereby a person steals or misappropriates it (Wang et al., 2021). Moreover, it turned out possible to centralize and synchronize inventory data of various outlets, organizing the definitive way to scale and make the data accessible remotely to control hotels by managers (Ahmed & Bello, 2022). Moreover, since the development of Internet of Things (IoT) products and smart sensors, real-time monitoring of inventory in specific units is now possible, introducing another dimension of accuracy and automation (Yusuf et al., 2023).
This decade also experienced an explosion in integration opportunities where one can have smart inventory systems that interact easily both with hotel management applications, procurement software and accounting tools hence facilitating the multi-faceted way of handling hotels (Adelakun & Okoro, 2024). These breakthroughs not only have boosted operation efficiency but also provided greater satisfaction to the customers by assuring that they have access to the needed products and that the services are not slow. The hospitality sector has increasingly adopted digitalization to enhance its sustainability, data-based intelligent and smart operations, which implies that smart inventory and sale management systems are the key to more sustainable and intelligent and data-driven hotel processes (Nguyen et al., 2025).
2.1.1           DESCRIPTION OF DIFFERENT CATEGORIES OF SMART INVENTORY AND SALES MANAGEMENT SYSTEM
This section briefly outlines the major categories of smart inventory and sales management systems used in the hospitality sector ranging from manual approaches to intelligent, integrated solutions.
· Manual Inventory Management Systems
The traditional approaches are based on physical inventories and the use of spreadsheets, which show the high human element and inefficiency (Omar et al., 2018). Being cheap, they are not scalable, do not offer real-time visibility, or have analytical tools required in the current operations of the hotels.
· POS-Integrated Inventory Systems
These systems are directly linked between point-of-sale system and inventory databases throughout which they are automatically updated once a sale is made. This consistent integration reduces the error-prone manual input (Chen et al., 2019). Most systems do not have advanced forecasting or anomaly detection systems, even though they come in handy in tracings in real time.
· AI-Powered Inventory and Sales Systems
AI-driven and machine learning models can be used to track historical data in order to predict demand, identify anomalies, optimize reorder quantities, and report theft/waste (Kaul, 2023; Bhardwaj, 2024). Hotels which adopt the tools have better control of forecast accuracy, wastage and stock utilization- which translates to profitability and efficiency of operations.
· Cloud-Based Inventory Systems
Cloud-based computing allows inventory and sales data stored centrally and in real-time to sync with the rest of the properties and be accessed virtually at any distance (Ahmed & Bello, 2022). They are subscription-based, internet-reliant, and scalable and easy to update.
· IoT-Enabled Smart Inventory Systems
These systems are used to monitor stock automatically and precisely with sensors, RFID and IoT-devices, triggering alerts when there are low levels (Yusuf et al., 2023; Thakur, 2024). They severely cut on the human resources, but involve upfront investment and infrastructure preparation.
· Hybrid Inventory and Sales Systems
Hybrid systems present an opportunity to employ both AI insights and human control over them by having your personnel do a check on the artificial recommendations (Adelakun & Okoro, 2024). This gives rise to trust and easiness, especially in transitioning surroundings where complete automation has yet to be adopted.

2.1.2         BRIEF HISTORY OF SMART INVENTORY AND SALES MANAGEMENT SYSTEM
Artificial Intelligence (AI), cloud computing and Internet of Things (IoT) integrated innovative systems of inventory and sales management in the 21st century, especially among the hospitality and retail industries. In the early stages, inventory management was done through manual inventory systems which included logbooks, spreadsheets and standalone Point-of-sale terminals. There was a problem with these early methods because they relied on human judgment and were slow to reconcile the stock in real-time data (Omar et al., 2018). These conventional methods proved to be a huge setback in making prompt decisions, resulted in overstocking and stockouts, as well as, inaccurate recording of sales information.
The increasing trend of digitalization posed evident with the launch of POS-encapsulated inventory management systems. Such systems enabled real-time inventory deducting based on the sales, which positively affected the accuracy of the stock and lowered manual auditing (Chen et al., 2019). But even though these tools have decreased the inefficiency, they still required high levels of human management in the forecasting, replenishment, and detect errors. Besides, lack of intelligent insights also led to the fact that it was hard to react to changes in customer demand quickly.
With the introduction of AI and machine learning to inventory and sales systems, an entirely new stage of operational efficiency was reached. In 202022, AI-driven systems came to use historical data to predict demand, the most favorable times to restock and identify anomalies to shrinkage such as theft or rotten food. Such models were significantly faster and more accurate than their older counterparts, and they assist businesses to work by minimizing waste and enhance service during a fast-changing environment, like a hotel or a restaurant (Wang et al., 2021). Whilst, cloud-based products allowed managers to observe all their stores on one dashboard and facilitate real-time decision making across branches.
Better developments could be seen with the advent of IoT- enabled smart inventory systems in 2022-2025. RFID tags, weight sensors and intelligent shelves allowed the automatic monitoring of the stocks and sent alerts when there was low stock or abnormal activity on the shelf. These systems were beneficial in solving problems such as stock misappropriation and manual data entries in addition to the elasticity of the business as far as the multi-outlets in the hotel industry are concerned (Yusuf et al., 2023). The latest dashboards in real-time, combined with AI models, offer additional predictive capabilities and self-replenishment, so operations can be automated. There are still challenges that exist even despite these great efforts. Data privacy, heavy infrastructure costs in less developed areas, and the uncooperativeness towards complete automation in conventional institutions alike remain as some of the factors restraining the mass deployment. But with hybrid solutions wherein a human being can override the automated recommendations setting in, smart inventory and sales management tools are growing to be essential to contemporary, data driven hotel operation (Nguyen et al., 2025).
2.1.3              THE FUTURE OF SMART INVENTORY AND SALES MANAGEMENT SYSTEM
Automatization, artificial intelligence and seamless connections: that is what make up the future of smart inventory and sales solutions. Artificial Intelligence (AI), the Internet of Things (IoT), and cloud computing will transform the way the companies, and hotels particularly manage their stocks and sales. With AI, prediction analysis can be done when predicting demand, automatic restocking and preventing loss. The real-time monitoring of the state and movements of inventory will be possible through IoT devices, such as RFID tags and smart sensors (Yusuf et al., 2023).
The access to the chain based on clouds will be centralized, and a blockchain could offer tamper-less and secured transaction histories (Wang et al., 2021). Also, the integration by the system with the ERP and CRM systems will enable businesses to match the inventory with customer trends, sustainability objectives and budget. The innovations will save the operation costs, ward off stocking out and overall improvement in service delivery. Even when there might be infrastructure issues in low resource areas, there is a pattern around the world towards more clever, autonomous, and fully connected inventory clouds (Nguyen et al., 2025)

2.2                        REVIEW OF RELATED EXISTING SYSTEMS
There are numerous available smart inventory and management applications and in this section of this research effort, the researcher will take time to select each of these available applications in relation to this project.
Wang et al. (2021) have designed a cyber-based inventory and sales digital management system specifically suited to medium-sized hospitality companies in East Asia. To that extent, the system was developed in order to solve inefficiencies identified with the use of traditional spreadsheet-based systems of tracking inventory by using POS systems, real-time dashboards, and AI-generated demand predictions. It provided automatic stock warnings and contributed to a decrease in such phenomena as stock-outs and the overstocking of goods. The paper, however, noted some of the challenges associated with moving data out of the legacy system as well as some resistance to using the system in the early stages by most users based on their lack of digital literacy.
Yusuf et al. (2023) proposed an IoT smart inventory solution in the local hotel chains in Nigeria. The system was based on RFID tags and smart shelves able to detect changes in weight and automate the process of tracking inventory and reduce theft of inventory and human errors. It had an accessible dashboard on a mobile, real time low stock notifications, and effective management of the stock. The system was able to capture up to 96% inventory accuracy and cut on the time taken in audits by 40 percent. Though these accomplishments were made, the system requires steady internet connection which proved to be a challenge in the rural hotel settings.
InventaSmart is an enhanced AIoT inventory and sales system suggested by Nguyen et al. (2025), the developers propose to target the needs of hotel chains with many branches. The InventaSmart foundation run on the Artificial Intelligence and IoT technology and a blockchain ledger to make the inventory records secure and tamper proof. Predictive analytics were incorporated into the system to automatically determine restocking, theft, and multi-outlet synchronicity. It was also compatible to easily integrate into existing ERP systems in the hotels. Although it had a high rate of operation efficiency at 93 %, the study observed that it had complex setup and needed training as its other challenges to rapid adoption.
Under the theme of small restaurants and hotels in West Africa, Olawale et al. (2020) proposed a hybrid inventory management system where manual input of data can be combined with POS automation. The system provided weekly audit reports and provided basic sales analytics, which made it amenable to low tech settings. It still had to undergo manual data input to update stocks and it did not have mobile access that made it difficult to monitor stocks remotely.
Kumar and Patel (2022) dedicated their work to creating an AI-based inventory forecasting in a hotel whose guests are highly seasonal. They based their model on demand trends and took into account the delivery schedules of the supplier to advise on the best restocking solutions. The system was effective in automating the management of buffer stocks, and the minimization of instances of unnecessary over-ordering. Nevertheless, it required a consistent performance data on a supplier in order to be effective, and as such, its applicability in other more informal supply chains were limited.
The Natural Language Processing (NLP) and AI homework by Ahmed and Bello (2024) aimed to develop a voice-based smart inventory assistant to address the needs of small enterprises with hotel and restaurant operations. Their system enables the staff of the hotel to communicate with the inventory systems using connected voice related commands such as refreshing stocks, sales summary and item search. It made it easier to use even with users that lack technical savvy and it was able to raise inventory accuracy. The assistant, however, was only compatible with English and Yoruba, its accessibility was restricted to people speaking other languages and it lacked features such as the mobile or cloud-based one.
Cheng et al. (2019) have designed a smart inventory system in the form of a visual analytics tool on the basis of Southeast Asian hospitality franchises. The system had dashboards, which are visually rich, trend graph interaction, as well as cloud synchronization with numerous branches. It assisted hotel managers to discover the mode of sales and made improved decisions regarding inventory level. Nonetheless, the research showed the system to be highly reliant on fast broadband, and less efficient under any circumstances of offline applications or areas with irregular access.
Rahman et al. (2018) aimed to minimize the impact of the invention of the kitchen inventory wastage in the restaurant of the hotel through the creation of the AI-based prediction engine. They had a system that monitored the use of ingredients, expiry dates and their estimates on the wastage to make the process of using the kitchen stocks best. Although it effectively reduced food costs, it was not efficient in accuracy in busy kitchens with the imbalance consumption rate and constant modifications of the menus.
The study of Anigbogu et al. (2011) dealt with the development of an intelligent model of sales and inventory management. They concentrated on the intersecting effects in the tendencies in managing inventory and artificial intelligence in their work based on the necessity to emerge inventory and intelligence and also the gap between the principles and the application in the inventory, the approach of the work presented still has limitations since they rely on standoff systems that were not adequate to cover the increasing performance in inventory optimization, moreover, the database they used has limited room and could not hold great numbers of data. Loizidies (2013), worked on Development of SaaS Inventory Management System, he discovered the irregularities in the management of inventory of Caterpro Ltd which was associated with loss and inconsistencies in data recorded. His focus was to develop a Software as a Service web and more specifically an Inventory management system, to provide a basic tool for tracking as well as monitoring sales and inventory to individuals and small-scale business who cannot afford the investment of a complete dedicated inventory management systems. The system was developed using PHP Designer 8, HTML, and CSS. The outcome of the research was the development of a Software as a Service Inventory Management System web application for Caterpro Ltd, with functions and scripts in order to give the required functionality to the web and meet the predefined requirements set from the company. The work was not built with intelligence.
Nduta (2021), The general objective of the study was to establish the effect of inventory management techniques on operational performance. The specific objectives of the study were; to establish the effect of strategic supplier partnership on the operational performance, to determine the effect of vendor managed inventory on the operational performance, to establish the effect of just-in-time practices on the operational performance and to establish the effect of yield management practices on the operational performance of star-rated hotels in Nairobi. The study established that inventory management practices helped hotels reduce cost, boost efficiency, improve product quality and boost room yield.
Alshurideh, Muhammad, et al. (2022) conducted a conceptual and qualitative study aimed at understanding the influence of inventory management and service strategy on service process improvement within the hospitality sector. The researchers reviewed relevant literature and developed a theoretical framework that highlights the interplay between efficient inventory practices and strategic service planning in enhancing operational performance. Additionally, they gathered qualitative data through semi-structured interviews with hospitality managers and analyzed the findings using thematic analysis. This work identified key factors such as digitalization, knowledge sharing, and sustainability as critical enablers of improved service processes. The model proposed in the study provides a foundation for future empirical testing and offers practical guidance for hotel managers seeking to align inventory practices with service goals to improve responsiveness and overall service quality.
Akour, Al Kurdi, Alshurideh, & AlHamad (2022) developed a conceptual framework supported by empirical analysis to examine how information technology (IT) capabilities such as IT infrastructure, human IT skills, and IT partnerships when combined with effective inventory management practices, contribute to enhanced service delivery in the hospitality sector. The study employed a quantitative methodology using structured questionnaires administered to hospitality professionals, with data analyzed using structural equation modeling (SEM) to test relationships among variables. The framework emphasized how IT driven inventory systems enable real-time tracking, alert systems, demand forecasting, and improved coordination, which enhance adaptability, alignment, and agility within organizations. This work demonstrated that the integration of IT with inventory practices plays a pivotal role in boosting operational efficiency, customer satisfaction, and competitive advantage in service-oriented environments like hotels.

2.3	SUMMARY OF REVIEW OF RELATED WORK 
	S/N
	Author(s) Name/
Year
	Work Done
	Contribution
	Methodology
	Limitations

	1.
	Wang et al., (2021)
	Cloud-based inventory and sales system for medium-sized hotels.
	 Improved efficiency through real-time tracking and Ai demand forecasting
	AI forecasting model; cloud integration; POS sync
	Legacy data migration issues; staff resistance to AI tools.

	2.
	Yusuf et al., (2023)
	IoT-enhanced inventory system for Nigerian hotel chains
	Increased inventory accuracy, reduced theft and audit time.
	RFID, smart shelves, mobile dashboards
	High setup cost; poor internal infrastructure in rural areas.

	3. 

	Nguyen et al., (2025)
	InventaSmart- AIoT and blockchain-based hotel inventory system
	Real-time predictive restocking, theft detection, blockchain for transparency
	AI + IoT integration, blockchain ledger, ERP sync
	Complex setup; requires technical training.

	4.
	Olawale et al., (2020)
	Hybrid POS + manual entry for small hotels/restaurants
	Made automation accessible to SMEs in low-tech environments
	Hybrid manual-digital system; based audit tools
	Manual entry still required; no mobile access.

	5.
	Kumar & Patel, (2022)
	Seasonal AI-based forecasting for Indian hotels chains
	Reduced overstocking and improved supplier decisions.
	AI model trained on seasonal and supplier data
	Dependent on consistent supplier data.

	6.
	Ahmed & Bello (2024)
	Voice-activated inventory assistant using NLP
	Simplified Inventory access for non-tech users; increased staff speed.
	NLP, voice command interface, basic AI rules
	Only supports English/Yoruba; lacks mobile/cloud support

	7.
	Cheng et al., (2019)
	Visual dashboard system for hospitality franchises.
	Enabled better inventory decisions via visual analytics
	Cloud sync, visual trend graphs, multi-branch sync
	Requires high-speed internet; limited offline use.

	8.
	Rahman et al., (2028)
	AI engine for hotel kitchens to reduce food waste
	Improved ingredient usage efficiency and minimized spoilage
	Predictive analytics; expiry tracking; waste monitoring.
	Lower accuracy in fast-paced or high-variance kitchens. 

	9.
	Loizidies (2013)
	Development of SaaS inventory management system
	Developed a Software-as-a-Service (SaaS) web-based inventory management system, aimed at small businesses and individuals who cannot afford expensive dedicated systems
	Mathematical Reorder Model
	It lacks intelligent features and no evaluation data.

	10.
	Nduta, L. S. (2021).
	Effect of Inventory Management Techniques on Operational performance of Star-rated Hotels in Nairobi City, Kenya.
	They establish the effect of strategic supplier partnership on the operational performance, to determine the effect of vendor managed inventory on, to establish the effect of just-in-time practices on the operational performance and to establish yield management practices.  
	Quantitative Descriptive survey. (They didn’t use software system development framework) 
	It only focused on star rated hotels, only four inventory techniques were evaluated and lacks longitudinal tracking to show how practices impact performance.

	11.
	
	A new information system for inventory management in hospitality industry.
	They designed a web-based Material Requirements Planning (MRP) system for hotel housekeeping, integrating forecasting, operations logging, and reporting.
	Case study and Qualitative Analysis. (They didn’t use software system development framework)
	It has only weekly forecasting (not daily); confined to housekeeping; lacks performance validation data.

	12.
	Alshurideh, H. Alshurideh, M., Al Kurdi, B. H., & Hamadneh, S. (2022).
	Impact of Inventory Management and Service Strategy on Service Process Improvement in Hospitality Sector
	Conduct an effective inventory management that enables hotels to balance supply and demand, reduce costs, and thereby support improved service delivery.
	Literature review and conceptual model development
	Focuses on conceptual links without measurable performance indicators, making it hard to validate real-world impact.

	13.
	Akour, Al Kurdi, Alshurideh, & AlHamad (2022)
	Impact of Information Technology Capabilities and Effective Inventory Management on Enhanced Service Delivery in Hospitality Sector
	The system was developed to integrate information technology capabilities with inventory management processes in the hospitality sector, enabling organizations to enhance service delivery by improving agility, alignment, and adaptability.

	Structural Equation Modeling (SEM)

	The system didn’t include evidence of real-world deployment or practical implementation in actual hospitality operations, limiting its ability to demonstrate how IT-inventory integration impacts service delivery in live environments.




2.4	CONTRIBUTION TO KNOWLEDGE
In the process of going through some of the already existing systems that the researcher found to be related to this research work in one way or the other, the researcher noted that the current inventory and sales management solutions are either too generic, overcomplicated to fit in hotel operations, or do not have real time integration between usage of inventory and sales activities. Other current systems do not offer sufficient analytics to make informed decisions and also lack the capability of providing a role-based access control. Most of them do not automatically correlate the product sales with additional deductions in inventories or warn about the low stock levels either.
In this light, this study adds to the knowledge by providing a Smart Inventory and Sales Management System that specifically apply in the hotel setting, which combines live inventory tracking and auto-deduction of the sales, low-stock alerts and reporting operations. The user role access also eases security and accountability by the system since the aspect of streamlining its operations in a more efficient and precise manner would be facilitated by the system.
2.5 RESEARCH GAPS
Those inventory and sales management systems that existed in the past hotels have mostly been based on manual systems or fragmented electronic systems that lack such integration of tracking in real-time. The current system available in the market only thinks about either inventory or sales and does not require the things done in the two modules to be compatible with each other. Moreover, the lack of automated stock-outs detection, low-stock warnings, and analytics in real-time introduces decision-making inefficiencies. The issue is that role-based access control is not fully developed, and data are not secure and accountancies are not available. Moreover, most of the legacies lack user friendly interfaces and flexibility, they would require flexible and validate models in dynamic environments where various departments are run concurrently with each other. All these limitations are overcome by the proposed Smart Inventory and Sales Management System which presents a unified feature of both inventory and sales tracking in real time, where similar functionalities of an automatic alert are implanted, appropriate access based on roles, and the ability to generate smart reports. The system makes it operate smoothly, with increased accuracy and makes it confident in decision making throughout the departments of a hotel.


CHAPTER THREE
SYSTEM ANALYSIS AND DESIGN
3.1 OVERVIEW
This chapter discuss the design and analysis of the proposed system, the methodology used (OOAD), and the approach to which this methodology was used.
3.2 SYSTEM ANALYSIS
 System analysis involves the dissection of the proposed system and examining its individual components and their interactions. This section of this research work addresses the comprehensive system analysis of the proposed system encompassing an evaluation of existing systems, identification of the limitations within those systems and the strategies for enhancement. However, the analysis of the proposed system encompasses the detailed modeling activities using use case diagrams, activity diagrams and class diagrams.
3.2.1 ANALYSIS OF EXISTING SYSTEMS
Manual Inventory and Sales Logs:
One of the key ideas behind the creation of the Manual Inventory and Sales Logs system was that it was designed to serve small-scale businesses and middle-sized companies that were not able to install automated or computerized systems. It has been developed to solve the issue of no tracking of stock levels and inconsistent sales records that would result in overstocking, under stocking, loss of revenue and variance in financial reporting.
This system operated by making a manual record of stock counts, stock-in/stock-out and daily sales using ledgers, notebooks or spreadsheets. It enabled businesses owners and employees to have a physical, central source of information about stock and sales and it helped them plan stock reorders and made it possible to see how the business was doing over time.
Nevertheless, the biggest challenge of the manual system was that it was highly prone to human error, whether in the form of miscalculations, data destruction, and late updates. It was not accessible in real-time and it could not elongate with the increasing business demands. In addition, it took time to search and retrieve particular records or analyze past data, which was inaccurate most times.
 Enterprise Resource Planning (ERP) Systems:
ERP enterprise solutions like Oracle Hospitality or SAP Business One were launched with the initial purposes to assist with the provision of the coordination and optimization of the organizational functions within the middle and large businesses. Such systems were constructed to overcome the challenge of packaging many business operations, including inventory, sales, procurement, finance, and customers services into the same centralized digital platform.
The ERP structure operates whereby the system offers a shared platform where there is real time accessibility of shared information by every department in an organization to update information. In hospitality sector, Oracle Hospitality enables hotel managers and employees to automate booking, and keep track of the usage of inventory, follow up on transactions made by guests and manage interactions with suppliers using a single interface. This interrelationship increases the transparency of operations, minimizations redundancy, and facilitates better-informed decisions by the management.
Although such systems bring high level of operational advantage, they come with several limitations. Above all, the ERP software programs are usually costly in terms of costs of adopting and maintaining them, and this will be challenging in the case of small businesses. Moreover, these platforms can only be used with special training and IT support and they are quite complicated where navigating them are not as easy to be carried out by the inexperienced users. Their relative lack of flexibility when it comes to customization, the possibility of downtime during significant upgrades or even data migrations that could prove to disrupt the business continuity, is another concern.
3.2.2 WEAKNESSES OF EXISISTING SYSTEMS
Manual Inventory and Sales Logs: The weakness of this system is the fact that it relies on data that might be written or manually keyed, which in most cases, causes delay, inaccuracies, and little visibility of the stock and sales operations that do not facilitate timely decision-making and efficiency in operations.
Enterprise Resource Planning (ERP) Systems: The disadvantage of this system is that it is expensive to implement and maintain; thus, it may not be suitable to small scale businesses; furthermore, the technical sophistication and technical nature of its set up and maintenance requires technical expertise and may be a barrier to the use of such system by ordinary users. 
3.2.3 ANALYSIS OF THE PROPOSED SYSTEM
The proposed model is an online system that functions as an optimized and automated system which helps the hotels in the management of stock levels, sales activities and reporting processes. The new system will revolutionize the way the traditional inventory handling was working by offering the hotel staff and administrators an opportunity to monitor the availability status of products, start the replenishment procedures, fulfill the customer orders, and keep the records on time perfectly with the help of a convenient digital environment. By implementing this solution, hotel managers are capable of saving on waste, stock outs and, having seen an informative data that can be used in improving procurement decision and customer services. Essentially, the system meets the requirement of the current hospitality industry, which is required to find data-driven, intelligent solutions in managing inventory-tracking and sales.
The system will consist of two major groups of users: administrative users (e.g., the staff at the hotel or its managers) and the infrastructure of the backend system that receives and manages the data on its inventory and sales. Hotel staff members may log into the platform, alter the stock levels, see the current stock, track the sale patterns, and report sales. Actions that can be performed with the help of the system are the addition of new inventory, movement of the goods, low-stock notifications, and transaction history of the customers. All these functions integrate with each other to facilitate the smooth running of the business within a hotel and also to guarantee that the hotel consumers are not delayed either by the lack of stocks or by lack of correspondence.
Besides making stock management much easier, the system also comes with automated notification, analytics dashboards and role-based access control system to enhance data security and user personalized access. An example would be real-time alerts to the staff when the amount of the products is finishing so that there will be no interruptions in the services provided by the hotkeys. Moreover, the system allows you to use only authorized users who are able to access or modify particular records, therefore, improving accountability. Analytics dashboard provides a good picture on the performance of the inventory, so that the leadership team of the hotel can be able to forecast, and better plan accordingly.
Additionally, the system also takes into consideration the future scaling to include the cloud integration options so that you can monitor remotely and also multi-branch management available in case of hotel chains. To conclude, the proposed system will solve two major aspects hotel businesses face: automation and control of inventory and sales with the combination of transparency and smart insights in the user interface.
3.2.4 SYSTEM REQUIREMENTS
System requirements refers to the processes or statements of what a system should be able to do or what quality a system is supposed to have. There are two categories of these system requirements; the functional requirements and non- functional requirements.
3.2.4.1. Functional requirements:
The functional requirements refer to the requirements that specify what the system must have. Functional requirements of the proposed system include that:
a. The system must enable the hotel staff to do the logging in and see real time inventory status of the items that are in the stock.
b. The inventory ought to be automatically updated upon recording any sale or supply transaction.
c. The stock levels should have alerts on when they run low so as to speed the rebuy.
d. Administrators must have the option of adding, editing and deleting products, categories and account of users.
e. The sales people should be in a position to print digital receipts upon completion of purchases as well as reviewing the history of past sales.
3.2.4.2. Non-Functional requirements:
The non-functional requirements refer to the requirements that specify attributes or abilities the system must have. Non-functional requirements of the proposed system include that:
a. The application needs to be adaptive to all the screen sizes and made compatible with both desktops and tablets as well as mobile phones.
b. The system has to ensure that data are safe by encrypting sensitive data like the sales records and credits of the users.
c. Real time processing should be done taking less time lag in to consideration and updating of inventory should come automatically and with low system downtimes.
d. These interfaces must be easy to use and understand so that the staff of the hotel will be able to use the system without special knowledge about the technical issues.
e. The software must be able to accommodate multi-user access in the system at the same time such that there is no compromise in the performance of the system.
3.2.5 PROPOSED METHODOLOGY: OBJECT ORIENTED ANALYSIS AND DESIGN
Object Oriented Analysis and Design is a methodology used in software development that involves using object-oriented concepts to design and implement software systems. In this methodology, the system requirements are determined, the classes are identified and the relationships between these classes are also identified. There are some techniques and practices which are been used in this methodology which includes; UML diagrams, object-oriented programming, and use cases. OOAD uses object-oriented programming to design and implement this software, UML diagrams to design diagrams that represent different aspects and the interactions between different components of the software system, and lastly, use cases to describe the different ways in which users interact with a software system. This methodology was designed to handle complex systems and thus, the reason for using this methodology. 
3.2.5.1 UNIFIED MODELLING LANGUAGE
The unified Modelling Language (UML) diagrams stand to serve as a cornerstone in the realm of software engineering, providing a standardized and visual means to represent the intricacies of a software system comprehensively. These diagrams offer a powerful tool for software architects, software developers, and stakeholders to collaboratively conceptualize, design, and most especially communicate on the various aspects of a software system. However, one UML diagram that is considered most crucial is the use case diagram which stands to outline the potential interactions between users or external entities and the system thereby serving as a blueprint for understanding the functional requirements and scenarios within the software application.
Subsequently, the activity diagram stands to complement the use case diagrams as it brings dynamic aspects of system development processes to the forefront by illustrating the overall flow of activities within the system thereby capturing the sequential and parallel processes that unfold during system operation. However, this dynamic perspective stands to aid in visualizing the overall workflow which takes place in the system thereby helping to identify the potential bottlenecks, decision points, and opportunities for optimization in the software system.
3.2.5.2 USE CASE DIAGRAM OF PROPOSED SYSTEM
     Use case diagrams are classified into four categories; the actors which represent the external entities of the system, use case which are the functional parts of the system, the associations between the actors and the use cases, and lastly the system boundary which is the scope of the system the actor is interacting with.
      As for the proposed system, there are two (2) actors which are; the admin and the staff. 
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[bookmark: _Hlk140742734]Figure 3.1 Use case diagram of the proposed system
The diagram above shows the use case activity that takes place in the proposed system, the system is made of two main entities, the admin and the staff. The staff can perform a myriad collection of activities which include, login,





3.2.5.3 ACTIVITY DIAGRAM OF THE PROPOSED SYSTEM
An activity diagram is another important diagram in Unified Modelling Language (UML). It is a diagram that describes the dynamic aspects of the software system.
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 Figure 3.2 Activity diagram of the system and the analysis process of the system
The diagram above represents the class diagram of the proposed system which stands to display the pictorial representation of the activity that takes place in the proposed system. 
3.2.5.4 CLASS DIAGRAM OF THE PROPOSED SYSTEM
	Class diagrams are Unified Modelling language (UML) diagrams that stands to describe the structure of a software system by mapping out its classes, attributes, methods and the relationships among objects. Below is the illustration of the class diagram for the proposed system
[image: ]
Figure 3.3 Class diagram of the proposed system
The above diagram shows the pictorial representation of the class diagram of the proposed system which shows the different classes that are present in the proposed system and the different properties that are related to these classes as well as the various methods (actions that can be performed by these classes).
3.2.5.5 UML SEQUENCE DIAGRAM
The unified Modeling Language (UML) sequence diagrams serve as a dynamic pictorial model which depicts the various interactions between the different objects that exists within a system over time. Similarly, these diagrams are very important in the understanding of the chronological flow of actions and messages that occur during the execution of a particular use case or scenario. However, at its core, these sequence diagrams visually represent the order in which interactions take place therefore providing a clear depiction of how the various components collaborate in a specific system to achieve the specified goal.
However, the elements in the UML sequence diagram include lifelines, messages, activations, and objects of which the lifelines represent the entities involved in the interaction, while messages denote the communication between the different entities. Moreover, activations that are portrayed using vertical lines extending from lifeline and therefore stands to represent the duration of an object's involvement in an interaction. Consequently, this temporal dimension adds a crucial layer of understanding thereby allowing developers and stakeholders to grasp not only what occurs in the system but also when it occurs within the system's operation.
Moreover, UML sequence diagrams help to facilitate the communication between the technical and non-technical stakeholders in a system and by offering a visual representation of system dynamics these diagrams stand as a powerful tool for conveying intricate technical details in a more accessible manner. However, the use of these diagrams contributes to improved collaboration thereby fostering a shared understanding of system behavior and also aiding in the identification of potential issues for future enhancements.

[image: ]

Figure 3.4 Sequence diagram of the proposed system
The above diagram stands to depict the sequence diagram of the proposed system which functions to show the sequence of activities that is taking place in the proposed system, right from the user signing up to the platform to the user making payment for the things that he or she has ordered when it is delivered to him or her.
3.3 SYSTEM DESIGN
The system design of a system refers to the whole process that is involved in defining and developing the architecture, components and also interactions that occur within a complex system. This however, involves the combination of all the input and output designs and the database design of the system which works hand in hand to enable the user to communicate with the system and also allow the system to respond and give an output to the user. At this, the goal of system design is to craft the design of a system in such a way that it meets the requirements and needs of its users while also ensuring that it is efficient, scalable, reliable, and maintainable.
   On the other hand, this section of this work of research will be based on the detailed design of the proposed system and how the system hopes to fulfil the requirements that have been stated above. This system design is however, going to comprise of the simple design interface of the proposed system showing the physical sketch of the system as it aims at making its features accessible to the users as well as the database structure design showing the structural implementation of the database. 

3.3.1 INPUT/OUTPUT DESIGN
This section of this research work stands to show with the aid of a computer designed diagrams, the interface of the proposed system, which details out the approach that the systems hope to follow to achieve the objectives of the system.
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Figure 3.5 input/output diagram of the proposed system

3.3.2 DATABASE DESIGN
The idea behind the database design is to create an abstract picture of the database of Smart Inventory and Sales Management System of Hotels. The database of the system is a relational one, created and built with the help of SQLite. It was designed in a way that it would hold over six objects, and each object was to comprise of at least three attributes. That kind of structure can be used to store, retrieve and manage the information associated with inventory products, sales, employees, users and product suppliers. The system structure is centered around the database and provides both system levels of works as well as the data consistency and integrity of the data, and smooth connection between various parts of the application.




Database schema for Proposed System
USER TABLE 
Table 3.1 User table for the proposed system

[bookmark: _Hlk200382170]
	Attribute
	Data Type
	Description

	UserID
	Int
	Unique identifier for each user.

	Full Name
	Varchar
	The full name of the user (first name and last name).

	Email
	Varchar
	User's email address (must be unique, used for login).

	Password
	Varchar
	Hashed password used to authenticate the user.

	Phone
	Varchar
	Optional field for the user's phone number.

	Role
	enum ('Admin', 'Staff')
	Defines the role of the user in the system.

	CreatedAt
	Datetime
	Timestamp of when the user account was created.

	LastLogin
	Datetime
	Timestamp of the user's last login.

	Status
	enum ('Active', 'Inactive')
	Indicates if the account is currently active or deactivated.









CHAPTER FOUR
SYSTEM IMPLEMENTATION
4.1 Overview
                This particular research chapter delves deeply into the use of system that has been suggested from the beginning of this work and throughout the investigation that was embarked upon as a result of this work of research. However, by describing the system and all of its needs, a detailed examination of both the systems that are currently existing and the system that have been suggested in this work of research was started in the earlier stage of this work. Moreover, in this segment of this work of research, the researcher makes effective use of the selected and validated instruments to implement the proposed system. Above all it is important to note that this chapter will describe the various system components, user interface as well as the tools that are utilized to make the system function effectively.
4.2 Tools used for implementation (Tech stack of the proposed system) 
4.2.1 Frontend 
4.2.1.1. React JS
React is one of the tools that was used to in implementing the system and it is basically one of the well-liked JavaScript library for creating user interfaces for web application because it is very efficient and well-known and also simple therefore making it a favorite tool to be used by developers. It can be used to create dynamic, interactive components that update in real time and most importantly, it gives users a snappy, responsive experience. However, one of the primary characteristics of React.js is its ability to update only the portions of the page that have changed thereby eliminating the need for a complete page reloads when a change is made on the page and increasing performance using a virtual DOM (Document Object Model). In addition to this, React encourages the use of reusable components, which helps in improving application scaling and maintenance. Moreover, it offers a declarative syntax, giving developers the opportunity to specify how the user interface (UI) should appear depending on the state of the program, which makes the code simpler and easier to understand. Also, react has a large and active community, with plenty of resources and support available for developers of all levels.
4.2.1.2. Tailwind CSS: 
Tailwind CSS is a utility-first CSS framework. The proposed system was constructed using it, as it has been used to make the styling of web applications easier due to the set of utility classes, which are already designed that one can use to style HTML elements directly in their markup and thus, it helps in avoiding the need of writing custom CSS. But developers can easily create responsive and more aesthetically pleasing designs at a very fast pace, so it is not a lot of complexity as compared to traditional CSS frames of reference. It is generally utilized because it is a modular practice to make customization easy and flexible and at that it is applicable in projects of all size and thus it promotes a similar design system through a set of common design patterns such as spacing, typography, and colors. Most importantly, it provides a purge option which in itself will remove the unused CSS automatically in your final build in a bid to maintain the file sizes low and enhance performance. 



4.2.2 Backend 
4.2.2.1 Django
One of the tools that was utilized to develop the backend of this application was Django because it is one of the most powerful and widely used web frameworks for building backend applications with Python. Django is a high-level framework that encourages rapid development and clean, pragmatic design, making it a suitable tool for both beginners and advanced developers. It follows the Model-View-Template (MVT) architectural pattern and comes with many built-in features such as authentication, URL routing, ORM (Object-Relational Mapping) for interacting with databases, and admin interface which simplifies backend development.
Django promotes security by default and helps developers avoid common security issues like SQL injection, cross-site scripting, and cross-site request forgery. It is particularly effective for developing scalable and maintainable applications, as it promotes reusable code and a “don’t repeat yourself” (DRY) philosophy. With its extensive community and robust documentation, Django is a great choice for building complex, data-driven websites and web services.
4.2.2.2 SQLite
SQLite is a lightweight, embedded relational database that has gained popularity for its simplicity and efficiency. It operates by storing all data in a single, self-contained file, making it ideal for small to medium-sized applications, mobile apps, and local development. SQLite is serverless, meaning it doesn’t require the setup or management of a separate server process, which makes it easy to integrate directly into applications without extra configurations.
Despite its minimal footprint, SQLite is known for being reliable, fast, and fully transactional, supporting ACID properties (Atomicity, Consistency, Isolation, Durability) to ensure data integrity. It uses standard SQL syntax and provides robust performance for read-heavy operations. One of its key strengths is its zero-configuration nature, making it perfect for use in embedded systems, testing environments, and apps where simplicity is a priority.
In addition, SQLite offers features such as cross-platform support, compact storage, and minimal memory usage, which make it highly portable and efficient for offline and lightweight applications. While it may not be ideal for high-concurrency, large-scale web applications, it remains a dependable and effective solution for many development needs. 
4.2.3 Data Format
4.2.3.1 JSON
JSON (JavaScript Object Notation) may be stated as a human readable lightweight structured format of data that is easily understood by the human being and can be shared between diverse systems. JSON may be appreciated in its versatility and applicability to any programming languages because it finds use in web development, application program interfaces (APIs) or even data storage. Moreover, strings, whole numbers, arrays and even doclets are also nestable which implies that JSON supports a variety of data types. In that regard, developers will have an easy time creating hierarchies of information. Secondly, JSON is also widely used in current applications when the possibility of real-time data exchange or smooth communication is required because of its lightness that enables a rapid work with network transmission of information.
4.3 SYSTEM REQUIREMENTS
There are not many things that are needed to use this system as it is a web-based platform application and however runs on both the web and mobile platforms. However, the system still require that the user gets to fulfill some little requirements in order to be able to use the proposed system. These requirements are as follows:
1. An internet enabled device
2. Python v3.6 and above
3. Pip (Python package manager)
4. Good internet connection (at least 3G internet speed).
5. A web browser e.g., Google Chrome, Mozilla Firefox, Microsoft Edge, Apple Safari and a host of others.  

4.4 USER INTERFACE OF THE PROPOSED SYSTEM
This part of this work of research covers the interface design of the different sections that the proposed system has. However, the interfaces of the suggested system will include the interface for the input of parameters into the system and the design of the output interface.
4.4.1. Homepage of the proposed system
The homepage of the system is the landing page of the proposed system. It is the first page the user sees when he or she visits the system. It is made up of the sidebar which contains the links to the different sections of the system. It also shows the total inventory items, low stock items, total sales and out of stock items. It also shows the recent sales and add new sales button, which when you click it brings out a page where you can add any sales.
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Fig 4.1: The Dashboard of the proposed system
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Fig 4.2: The Low stock items and recent activities
4.4.2. Inventory Page of the proposed system
The inventory page of the proposed system. This page shows all the stocks in the hotel, it has the name of the items, categories, the current stock, unit, status (low stock, in stock and out of stock) and action (in and out) the stocks that are coming in and the stocks going out.
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Fig 4.3: Inventory of the proposed system
4.4.3. Report Page of the proposed system
The Report page of the proposed system. It shows the sales summary and report summary and its records everyday activities and the outlet that has the highest sales.
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Fig. 4.4: The sales and inventory reports
4.4.4. Purchasing Page of the proposed system
This is used in purchasing items that are out of stock, it shows the date the purchase was made, the suppliers, items purchased, total and status (delivered or pending).
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Fig. 4.5: the purchase orders for the proposed system

4.4.5. Outlets Page of the proposed system
This screen of the proposed system is used by the system to display the outcome of the detection process for the system. This page shows the hotel’s outlets, the staff in charge and the daily incomes
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Fig:4.6: the Outlets of the proposed system

4.5 SYSTEM IMPLEMENTATION OF THE PROPOSED SYSTEM 
The system has been implemented with the help of the tools which have been listed in the previous chapters of this research work. React JS, Tailwind CSS is used to create the frontend of the proposed system to ensure the responsiveness of the frontend and ease of use across the devices and screen sizes of different screen sizes. On the backend, Django was employed to run server logic and create the APIs whereas SQLite was utilized as the database where users, inventory items, sales records and alerts could be stored.
The dataset that was utilized in the implementation process was collected manually through the use of real-life data samples of available hotel operations. These sample data comprised inventory data items (drinks, foodstuffs, beauty), stock-in and stock-out, sales account of different hotel shops (foodstuff stores, drinks stores, etc.), re-order level and role. This arrangement of the system architecture was developed based on the Model-View-Controller (MVC) design pattern because they have the modularity and the ability or scalability in them. Its backend has role access control; this is where permissions are granted among the Admins, Sales Staff and Managers.
To provide functional testing and fill the data, the researcher had designed several sample users accounts and predetermined user roles, as well as a simulated inventory data, consisting of more than 100 items. Sales transactions were being emulated with various outlets, through which the system was able to automatically reduce the inventory by the matching amount of the items sold and also send the alerts when they reached levels that were critically low.
The JavaScript chart libraries (such as Chart.js) were used to implement the reporting and analytics module to get visualized information on stock trends, most popular products sold, and outlet performance. Nodemailer was used to set system email notifications and alerts were set when approaching stock reorder level.
All of the system was implemented in a local setting with the use of Visual Studio Code (VS Code) as an integrated development environment (IDE), this was after a series of testing and debugging and eventually the system was verified to be running properly, where functions were behaving according to what is desired regarding inventory tracking, log-based sales, real-time update, role-based access and automated reporting.







CHAPTER FIVE
SUMMARY, RECOMMENDATIONS AND CONCLUSION
5.1 OVERVIEW
This chapter of this research study is used by the researcher to give a comprehensive summary of this project work, the recommendations for next work, and a detailed conclusion of this work of research. However, this chapter offers a summary of all the subjects that have been discussed in every other chapter of the projects that are prior to this research work.
5.2 SUMMARY
At the beginning of the work of research, the background and the problem statement of that pertains to this research were clearly addressed. However, the later parts of this work of research stood to explore the theoretical underpinnings of the research as well as a review of the relevant systems that are currently in existence. In a similar way, this project also presented a thorough examination of currently existing systems, pointed out their shortcomings, and made an effort to leverage these drawbacks in the creation of the suggested system. 
However, in the third chapter of this work of research, a thorough system analysis was also carried out using UML (Unified Modelling Language) diagrams; the system was thoroughly studied using use case diagrams, activity diagrams, class diagrams, and class diagrams of the UML diagrams. Finally, a list of all the programming languages and frameworks used to complete this project was included, along with a description of the user interface.


5.3 RECOMMENDATIONS
This Smart inventory and Sales Management System in Hotels is really esteemed as its application in the administration of hotels, all targeted at streamlining the inventory management practice and sales. The system provides on the latest functionality, including automated stock tracking, sales information analysis, and ability to send native alerts, to ensure that hotel administrators are aware of the current stock, sales and restocking requirements, and can do so in real-time. In addition, with the implementation of this solution, the risk of stocking out, overstocking, and manual mistakes in keeping records will decrease considerably, and sales activities will also become faster and more accurate.
The system uses the latest technologies and databases management to ensure centralized control and reporting functionality and allow the hotel managers to easily monitor the performance of the inventory and make accurate business decisions. It can be a small boutique hotel, or a big chain of hotels, but this system will handle the changing inventory and sales issues that usually come with a hospitality organization.
Moreover, this system will raise the efficiency of operation due to the presence of friendly interface on the side of the staff and strong access control at the management level of decision-making. It also gives timely prompts when items are out of stock and produces sales reports that are useful in the financial plan and responsibilities.
5.4 CONCLUSION
The challenges to manual methods of inventory tracking, poor management of stocks, and inconsistent sales recording in a hotel setting, are therefore met by the Smart Inventory and Sales Management System for Hotels, successfully designed to solve the above challenges. All the objectives that were outlined in order to design and implement the system include automating the process of stock-in and stock-out, providing real-time alerts in case of low stocks, auto-linkage of inventory to sales, and periodic performance reports.
To achieve this, the project was done using the object-oriented analysis and design process and this brought about a methodical approach to the creation of a scalable and maintainable system. Technologies being applied are React and Tailwind CSS as the frontend arrangement, and Django, SQLite on the back-end side as the back-end logic and data storage system, respectively. It is also characterized by a role-based access control in order to give the system ease of operations among inventory personnel, sales force and the administrators.
After the completion, the system was run against real data to assess its operation and the findings affirmed that it works. It streamlines the process of hotel inventory and sales management, eliminates manual mistakes, and ensures prompt reporting, which makes it an efficient tool to control the contemporary hotel business.
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APPENDIX
import React from 'react'
import {
  FaBox, FaBoxOpen, FaHome, FaPhoneSquare,
  FaShoppingCart, FaSignOutAlt, FaChartLine,
  FaUser, FaClipboardList,
  FaBoxTissue,
  FaCog
} from 'react-icons/fa'
import { NavLink } from 'react-router-dom'
const Sidebar = () => {
  const menuItems = [
    { name: 'Dashboard', path: "/admin-dashboard", icon: <FaHome />, isParent: true },
    { name: 'Inventory', path: "/admin-dashboard/inventory", icon: <FaBoxOpen />, isParent: false },
    { name: 'Sales', path: "/admin-dashboard/sales", icon: <FaChartLine />, isParent: false },
    { name: 'Report', path: "/admin-dashboard/report", icon: <FaClipboardList />, isParent: false },
    { name: 'Purchasing', path: "/admin-dashboard/purchasing", icon: <FaShoppingCart />, isParent: false },
    { name: 'Outlets', path: "/admin-dashboard/outlets", icon: <FaBox />, isParent: false },
    { name: 'Users', path: "/admin-dashboard/users", icon: <FaUser />, isParent: false },
    { name: 'Setting', path: "/admin-dashboard/setting", icon: <FaCog />, isParent: false },
    { name: 'Logout', path: "/admin-dashboard/logout", icon: <FaSignOutAlt />, isParent: false },
  ]
  return (
    <div className='flex flex-col h-screen bg-teal-800 text-white w-16 md:w-64 fixed'>
      <div className='h-16 flex items-center justify-center px-4'>
        <span className='hidden md:block text-xl font-bold'>Grand Hotel </span>
        <span className='md:hidden text-xl font-bold'>ISM</span>
      </div>
      <div className='flex-1 overflow-y-auto'>
        <ul className='space-y-2 p-2'>
          {menuItems.map((item) => (
            <li key={item.name}>
              <NavLink
              end={item.isParent}
                to={item.path}
                className={({ isActive }) =>
                  `flex items-center p-2 rounded-md transition duration-200 hover:bg-teal-600 ${
                    isActive ? "bg-teal-700" : ""
                  }`
                }
              >
                <span className='text-lg'>{item.icon}</span>
                <span className='ml-4 hidden md:inline'>{item.name}</span>
              </NavLink>
            </li>
          ))}
        </ul>
      </div>
    </div>
  )
}
export default Sidebar

9

image3.png
user Product

“user_idnt “product_id: nt
Hul_ame: st “name: st
; s |catesoy s
et s “aanty svabi: nt
reorder_eve int
fole: str -unit-price: float
+updateQuantiyy
“Ioging “eheckRearderLevel(
“Iogoutg
placeOrder()
InventoryLog
Sale -log_id: int
P | “product_id: nt
sale i int ~change_type: str
“useridint “quanfi_changed: int
product_id: nt fe————| timestamp: gatetime
~quantih_sold: int S——
tota_price: foat
“sale_date date
+recoedSale() \b
order
QHW y— “order_detailid nt

-user Jd: int

~productd: int
order-gate: date

-notification_id: int

-user_id:int —————>| -order_status: str
-message: str I —

-status: str

+markasRead(





image4.png
D N S

Admin

System

View inventory
Send natfication

Place orger

Staft

Manage inventory
View sales report
Update inventory

Manger

Update inventory

Login




image5.png
The Grand Plaza Hotel Dashboard 2 Admin User

Welcome to The Grand Plaza Hotel Management System Jser  administrator

o © o

10 3 $163.84 0

Total Inventory Items Low Stock ltems Today's Sales Out of Stock

5% from last week 2 from yesterday 12% from yesterday V1 from yesterday

A 3item(s) are low on stock

Recent Sales

D Date OQutlet Total Action

2 Jun 15 Bar $87.97 [© ]





image6.png
The Grand Plaza Hotel

Dashboard

Welcome to The Grand Plaza Hotel Management Systerm

Low Stock Items

Item Stock
Dish Soap 3 liter
Glass Cleaner 2 liter
Floor Cleaner 1 liter

Recent Activity

& New sale #3 recorded
Mike Johnson = Today, 08:45

&l Chicken Breast stock updated (20kg added)

R

Min Level

5 liter

3 liter

2 liter

~i Admin User
'Jser  administrator

G View All





image7.png
The Grand Plaza Hotel [LINTELLLTSY

Welcome to The Grand Plaza Hotel Management Systerm

All Categories

All Statuses

ID  Name Category
1 Chicken Breast

2 Red Wine (Bottle)

3 Dish Soap Qeaning
4 Beef Tenderloin

5 White Wine (Bottle)

6 Glass Cleaner Qeaning

7 salmonFillet D

Current Stock

15 kg

8 bottle

3 liter

Tkg

12 bottle

2 liter

Skg

Unit

bottle

liter

bottle

liter

'ser

Min Level Status Actions

10kg

5 bottle

5 liter

Admin User
Administrator





image8.png
Reports #i Admin User

Welcome to The Grand Plaza Hotel Management System Jser  administrator

Sales by Outlet
2500

2,000

1,500

Amount (5)

1,000

500

Restaurant Bar Room Senice Banguet

Sales Summary

Total Sales $5120.00
Average Sale $85.33
Top Qutlet: Restaurant

Tob Item: Beef Tenderloin




image9.png
Inventory by Category

I Food I Beverage
W cleaning

Inventory Summary

Total Items:

Low Stock Items:

Qut of Stock:

10




image10.png
Purchasing ~1 Admin User

Welcome to The Grand Plaza Hotel Management System Jser  administrator

Purchase Oders

PONumber  Date Supplier Items Total Status Actions

2 May8  BeverageDistributors  12xRed Wine (Bottle), 12x White Wine Bottle)  $471.00 (o]

1 May 10 Fresh Foods Co. 20x Chicken Breast, 10x Beef Tenderloin $30890





image11.png
Outlets 2 Admin User

Welcome to The Grand Plaza Hotel Management System Jser  administrator

Hotel Outlets

$4Main Restaurant
Breakfast, Lunch & Dinner
Manager: John Smith
Today's Sales: $2,450.00

#4 sky Bar
Bar & Lounge

Manager: Sarah Johnson
Today's Sales: §1,78050

Room Service
24-hour service
Manager: Michael Brown
Today's Sales: $890.25





image1.png
Login/Logout

AU
Delete products,

View Inventory
Levels

stafr

Generate sales
and inventary
reports

pamin \

#ssign Roles!
Manage users

ViewAssigned
Reports





image2.png
Record Sale Management
Inventor

Generate Report

Yes
Reorder Stock




