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Abstract— The recent surge in consumer demand for laptops has
made it more difficult for consumers to find affordable options. The
difficulty that many sellers experience selling or managing used
laptops, combined with the poorly organized and lack of structured data
management and little reliable/trustworthy information available on
most current platforms, creates confusion and increases the risk of fraud
when purchasing these devices.This paper presents a proposed solution
in the form of a Smart Laptop Management System, which will be an
organized, secure platform that will utilize a Database to provide all
relevant information necessary to facilitate the buying/selling of used
laptops. A centralized Database Management System (DBMS) would be
utilized as a storage system for both users (sellers) as well as laptops.
Sellers would have a venue to list their laptops and buyers would be
provided with the ability to search for and receive recommendations for
used laptops based on budget limitations and intended use (i.e., gaming,
studying, business).The Smart Laptop Management System will
recommend laptops to users based on their requirements through the
use of rule-based (SQL) queries. Prior to any transaction taking place,
all sellers would be manually verified by an administrator, thereby
ensuring that all transactions will take place between valid sellers and
buyers. The structured DBMS will provide for efficient data
management and greatly enhance the user experience.The
implementation of the Smart Laptop Management System will simplify
the second-hand laptop market, build trust between the seller and buyer
during the transaction process, and demonstrate the effectiveness of a
DBMS in practical applications.

Keywords—  Database = Management  Systems, Laptop
Recommendations, Used Laptop Market, SQL Queries, Seller
Verification.

LINTRODUCTION

Recently, there have been thousands of growth in demand for
laptops in education, business and personal use. Unfortunately
not all users have enough money for new devices, so the second-
hand laptop market has done well quickly. There are some
problems with using second-hand laptops; disorganized
platforms, difficulty comparing laptops and risks of not knowing
the seller's reputation. Buyers may have trouble finding a used
laptop that meets their needs; sellers might have trouble reaching
trustworthy buyers because they don't have In the past,
purchasing and selling laptops have largely been informal; many
times, people will buy or sell a used laptop through local
markets, through classified ads, or through social media
platforms. The information available to consumers is often
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incomplete or inconsistent and often not structured at all.
Because of this, it takes a lot of time to manually compare the
various laptops for sale and, therefore, it is inefficient. In
addition to having to compare listings, there is no standard way
or process to confirm the legitimacy of sellers, which makes it
easier for someone to commit fraud, thus leading to a distrust of
these informal platforms.Due to increased use of
technologies,there is a growing need for an effiecient system that
handles second hand purchases.The role of database
management systems (DBMS) will be fundamental to
successfully managing the large amount of data that is involved
in this type of transaction in a well-organized and structured way.
DBMS allows for the efficient storage, retrieval, and
management of all data related to user accounts, laptop listings,
and laptop specifications; in addition, it allows for the
establishment of relationships between these entities via
relational databases, further increasing the overall performance
of the system.Smart Laptop Management System is a common
database platform that provides a common interface through
which all purchasers of laptops, sellers of laptops and
administrators of the system interact.Sellers are able to upload
all of the specifications and prices of their available laptops into
the Smart Laptop Management System. In addition, buyers will
enter their intended use (gaming, studying, business, etc.) along
with their budget into the Smart Laptop Management System
database. Buyers will then be able to search through the list of
available laptops based on their intended use and budget and be
provided with a list of recommended laptops through the use of
SQL Queries. As a result of this feature, buyers will be required
to put less effort into finding a laptop and will also have more
information on which to base their purchasing decision.The
proposed Smart Laptop Management System will have an
administrator verification component that will require all sellers
to go through an administrator’s manual verification prior to
being allowed to sell through the Smart Laptop Management
System. This additional layer of verification will provide both
buyer and seller members with additional levels of trust through
which they can transact business through the Smart Laptop
Management System.Also, the system will keep structured
records of activity associated with each posting (i.e., the list of
laptops available for sale and the associated recommendations)
and will allow records to be analyzed and improved over time.
The proposed system will provide a simplified second-hand
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laptop market by providing a more user-friendly experience
through improved functionality as well as better transparency
through integration of a structured database design with
functionality that is oriented towards the user. This project is a
demonstration of how to apply the use of entity-relationship
modeling, normalization, relational schema design, and SQL
data processing concepts from the DBMS curriculum to solve
real-world problems more efficiently.

ILLITERATURE REVIEW

Technology has changed how we buy and sell second-hand
electronics, especially laptops [12]. Before technology was able
to provide buyers and sellers of second-hand materials with an
organized way to manage their data (for example, a more
organized method of gathering data from using classified ads or
by going to flea markets), there were no set ways of managing
the purchase/sale of second-hand materials. In addition, before
databases became more advanced, buyers and sellers of second-
hand materials could not compare products or make informed
purchases because there was a lack of adequate or complete
data/information  about the second-hand item being
purchased/sold.In terms of having a centralized source for
obtaining data on second-hand materials, it created a lack of
access to data, thus leading to a lack of transparency between
buyers and sellers. Databases provide an organized way of
storing, retrieving, and managing large amounts of information
while maintaining consistent and standard data values
[1][2].Researchers have evaluated the role of databases in the
organization of data in online environments for functional and
non-functional purposes (i.e., functionality versus method of
use). The relational database model and entity-relationship (ER)
data design methodologies, as presented in Elmasri and
Navathe's book [1].

Facilitate the creation of representations of real-world
entities.The development of recommendation systems to
improve user experience is an important area of study [5].
Recommendation techniques, like collaborative filtering and
content-based filtering, have been extensively applied to the e-
commerce industry for the purpose of tailoring products to
individuals [7][10].One significant drawback of these
recommendation algorithms is that they typically require a large
amount of data and complex algorithmic modeling [9]. Thus,
researchers have developed rule-based recommendation
algorithms that use SQL queries to cover a wider array of
products within a smaller-scale recommendation system.The
products are filtered according to certain parameters, such as a
price range, product specifications or intended use of the product,
before passing the eligible products to the user. In addition to
enabling users to access the recommended products efficiently,
rule-based recommendation systems also significantly reduce the
level of computational effort needed to provide the
recommendations [8].Regarding second-hand marketplaces, a
recurring concern when purchasing products online is the level

of security and trust in that marketplace [13][14]. Resnick et al.
[6] emphasize the importance of trust-building mechanisms (e.g.,
user verification and reputation systems) and their application to
online-based systems. In contrast, many existing second-hand
systems lack a proper centralized and consistent verification
process. Admin-based verification provides a simple and reliable
method to prevent fraud by only authorizing authenticated users
to list products for sale in the second-hand marketplace.In
addition, it is essential for a successful database application to
allow for rapid access to and retrieval of stored data. The use of
proper indexing, normalization, and query structures are all
critical for ensuring that appropriate data can be accessed quickly
and that the database system as a whole will respond quickly to
user requests [3][4][11].In addition, a structured way of storing
laptop specifications and user requirements will provide users
with efficient ways to filter and compare options when making
buying decisions in a competitive marketplace. Usability will
also be enhanced when users interact with products via a User-
Friendly Design (UFD) and Structured Data Presentation (SDP)

[71(15].

From the literature available, there is little doubt that to create
a successful marketplace for second-hand laptops, the structured
management of data, efficient recommendation systems and
robust security features need to be designed as an integrated
whole of the existing secondary systems addressing these
different components.The Smart Laptop Management System, as
a complete integrated system of relational database design, SQL-
based recommendation logic and manual verification of the
seller, offers a reliable, effective and user friendly process for the
buying and selling of second-hand laptops [14].

III.SYSTEM ARCHITECTURE

The overall architecture of the proposed Smart Laptop Management
System is shown in Fig. 1.
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Fig. 1. An architecture diagram of the Smart Laptop Management System that
shows how data moves between users and system parts.



The Smart Laptop Management System (SLMS) uses a
centralized relational database architecture with a focus on the
good use, organization, processing, and retrieval of data
efficiently, as shown in Fig 1. The database management system
(DBMS) is the only component of the SLMS, and it is
responsible for completing all functions of the SLMS. The
SLMS does not have a large reliance on graphical interfaces as
compared to traditional applications; however, there is an
increased emphasis on back end processing using structured
database queries to perform all of the SLMS's functions. The
architecture allows for the practical and orderly storage of data
about buyers, sellers, laptops, specs and recommendations
through the use of a relational model to maintain data integrity
through the implementation of constraints such as primary keys
and foreign keys and to remove redundant data through
normalization techniques, and it provides reliable data
processing and scalable SLMS performance.

A centralized system that uses a secure communication method
to connect with a database (or "central database") consists of
three types of functions: buyers, sellers, and administrators, as
illustrated in Fig 1. Sellers can create accounts to upload their
laptops (with all the previously specified details) for sale and list
them for purchase (with the details of the (out of date) RAM,
(out of date) processor speed, (out of date) storage size, (out of
date) price, etc.), once the seller has been verified by an
administrator.

Administrators have responsibility for verifying the seller,
ensuring that they verify all information given to them to verify
the seller (to ensure that the seller is legitimate) prior to allowing
the seller to sell the laptop(s). When a buyer wants to buy a
laptop, he or she searches for the laptop using the specific criteria
described above (for example, whether the laptop is for studying,
gaming, or business, within the buyer's budget). After the buyer
has performed his or her search, the system retrieves the SQL
data from the database and provides the buyer with the list of
laptops manufactured by sellers that match the buyer's
specification.

The use of modular design provides a clear delineation of
responsibilities among each of the modules, along with ease of
communication among the modules via the use of the central
database.The database layer (or data layer) in the second-hand
laptop marketplace is designed with a specific type of relational
schema (using tables containing rows and columns) to manage
the relationships between the different types of objects in the
second-hand marketplace, as depicted in Fig 1.

The main object types discussed in this document (generally
referred to as entities) are: Buyer, Seller, Laptop, Specification,
and Recommendation. A separate table for each entity has all of
its corresponding attributes defined in it, and the entity
relationships are defined through the use of foreign key
constraints. The data normalization principles are followed when
organizing data within a set of related tables, thereby eliminating

duplication of data and enabling consistency of data
maintenance. The recommendation process uses rule-based SQL
queries to filter or extract data from the records for available
laptops using user-defined criteria (e.g. price range and usage
intentions).

As a result, the recommendation generates a faster and more
accurate result than would be possible if it was created manually.
In addition to improving the performance of the database system
by causing SQL queries to execute in less time, the use of
efficient query execution methods and indexing contribute to the
system performance enhancement because the overall time delay
from request to retrieve the data is decreased.

IV.PROPOSED SYSTEM
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Fig. 2.Workflow of Laptop Recommendation and Purchase System

The proposed Smart Laptop Management System aims to
provide a structured and easily accessible way for people to buy
and sell used laptops through a centralized database-driven
platform that can help mitigate the issues associated with
unstructured and non-traditional marketplaces, as shown in Fig
2. Traditionally, sellers have had to manually provide potential
buyers with limited information about their laptops, which
results in a significant amount of wasted time for both sellers and
buyers as sellers attempt to find buyers and buyers attempt to
find sellers.

The advantage of using a database is that all data (seller, laptop
listing, etc.)Storage, display, and management of Computerized
Information are accomplished in a centralized, systematic
fashion with the ability to easily retrieve data. The Smart Laptop
Management System will provide an organized set of records
about a user and the laptop associated with that user, so that both
the storage and retrieval of these records are simple. The use of
a relational Database Management System (DBMS) will ensure
that user information and the laptop listing are stored, retrieved
and managed in a systematic way.

The Smart Laptop Management System has been designed to
have a relational database structure consisting of six main
entities: Buyer, Seller, Admin, Laptop, Specifications, and
Recommendation, as illustrated in Fig 2. Each of these entities is



represented in its own table and has the necessary attributes in
order to provide for the creation and maintenance of the desired
relationships. In addition to the above-mentioned entities, each
of the entities in the database are associated with primary keys
and foreign keys in order to define the relationships that exist
between the different entities. The relational structure that is
provided through this model will provide for data consistency
and integrity, while also providing for reduced redundancy
through the process of normalization.

As one of the most important components of this proposed
system, the implementation of a rule-basedrecommendation
mechanism based on user-inputted requirements (such as budget,
intended use (gaming, schoolwork, or something else), etc.) will
speed up the purchasing process for users, as well as provide for
a more organized and structured way of organizing buyer and
seller relationships, as depicted in Fig 2.

A verification and safety feature is an essential component of the
entire system, as shown in Fig 2. In order to sell their laptops,
every seller must be verified via the Admin Module prior to
being allowed to submit their laptop(s) in the system; thus, by
allowing buyers to use this system only when they have a
verified 1D, users will experience less fraud and have more
confidence to utilize said system.

User operation of this system would involve the seller registering
to sell through the Admin Module, being verified as a seller, the
seller providing information regarding the laptops they will be
selling, the buyer requesting information from sellers based on
their criteria, and the buyer processing a purchase request for a
laptop, based on the proposed laptop from the seller and the
recommendations generated through a filtered SQL Query, as
illustrated in Fig 2.

The above identified system will be developed using multiple
processes to ensure a simple and effective solution for delivering
a reliable and scalable solution for managing second-hand
laptops and providing end-user support related to making
educated decisions about buying second-hand laptops while at
the same time delivering an enjoyable user experience, as
depicted in Fig 2.

V.SYSTEM IMPLEMENTATION

The Smart Laptop Management System has been developed as a
database driven application using a relational Database
Management System (DBMS). This implementation involved
creating a structured Database to track and manage
buying/selling data on laptops and their specific details/specs
and approval recommendations (one of the primary users of this
system are laptop sellers).The Smart Laptop Management
system has no GUI as it focuses on core concepts of the Database
(Schema Design, Relationships between Data, & How Queries
are executed).The Tables in the Database consist of multiple
relational tables, where each of the tables is an entity in the Smart

Laptop Management system. The entities are as follows: Buyer;
Seller; Admin; Laptop; Specifications; and Recommendation.
All of the tables will include a Unique Primary Key for each
record to guarantee that there is no duplication of records;
Foreign Key constraints are placed on the tables to enforce
relationships between the two. For example, the Laptop table
will include a Foreign Key to the Seller table to indicate that the
laptop has been sold by that seller and the Specifications table
has a Foreign Key to the Laptop table for each laptop.

This indicates a one-to-one relationship between each Laptop
and its Specifications, thus specifying the details of the
configuration of each laptop.Based on established normalization
principles, the system organizes data in an effective manner
while eliminating duplicate records. By separating the data into
several related tables, the system will keep the integrity of the
data, while avoiding duplicate entries. As a result, this design
will facilitate improved performance when retrieving data, due
to the fact that it has defined structures which will support
efficient query processing, allowing fast retrieval of relevant data
when requested.

As part of the database implementation process, SQL has been
selected as the main tool used for all database operations.
Inserting, updating, deleting and retrieving records will all be
implemented using standard SQL statements. To implement the
recommendation function of the application, SQL based filtering
methods have been utilized. When a buyer enters their
requirements, such as budget and purpose, the application will
execute queries filtering available laptops according to the
entered criteria.

This filtering method enables the application to provide buyers
with the appropriate recommendations without the user having
to develop complex algorithms, thus providing a solution that is
ideal for an application focused on a database solution.Another
area of importance during the implementation process is the
verification of sellers prior to allowing them to list their laptops
for sale in the database.

This verification process is the responsibility of the Admin entity
as they will ensure the application's overall reliability by
completing a verification process on each seller prior to their
being able to register a laptop for sales entry. Each seller will
have a verification status assigned to them and that status will be
updated by the Admin after the Admin has verified the seller.
Only those sellers that have been verified will be able to provide
laptop information for insertion into the database reducing.The
primary process for the entire system was designed to be user-
friendly and efficient. Once registered and verified as a seller,
they may add details about their laptops and specifications.
Buyers will provide the required information about their needs
in order to search for potential sellers' products. The database
will process this data and provide the appropriate sellers by using
structured queries to ensure optimal efficiency; this will provide
for a standard operation of the overall system.



Additional improvements will occur in the way indexing
techniques increase Query performance through reduced
retrieval time of large datasets. Furthermore, implementing
advanced Filtering Methods and Stored Procedures will increase
Recommendation Accuracy while still providing efficiency. The
addition of Audit Logs will help track user activity within the
system; as a result, this will provide improved transparency and
Security of the system. Future enhancements may also include
adding a Graphical User Interface (GUI) that will improve the
ease of use of the DBMS without impacting the core structure of
the database.

VIL.RESULTS AND DISCUSSIONS

Output of the Smart Laptop Management System (SLMS)
Database Queries

Output

T TR R oommmmm o Hommmmo Ho--mm Hommmmmo +
| laptop _id | brand | processor | price | ram | storage |
- +-------- +----- +----- +----—- +-—----- +
| 1| pell | is | 45e00 | 8 | 512 |
| 3 | Lenovo | Ryzen 5 | 40000 | 8 | 256 |
T TR R oommmmm o Hommmmo Ho--mm Hommmmmo +
- - +-------- +

| rec_id | buyer_id | laptop_id |

Hommmmmo- Hommmmmome Hommmmmm e +

| 1] 1] 1]

| 2 | 1] 3]

Hommmmmo- Hommmmmome Hommmmmm e +

e H-------- e +------- e +

| laptop_id | brand | processor | price | seller_id |
T TR R oommmmm o Hommmmo R EEEEEE +

| 1| pell | is | aseeo | 1|

| 2 | HP | 17 | 65000 | 1|

| 3 | Lenovo | Ryzen 5 | 4eeeo | 2
T TR R oommmmm o Hommmmo R EEEEEE +
Hommmmmo- oo Hommom- R +

| spec id | laptop id | ram | storage |

Hommmmmo- oo Hommom- R +

| 1| 1] 8 | 512 |

| 2| 2 | 16 | 512 |

| 3 3| 8 | 256 |

Hommmmmo- oo Hommom- R +

Fig. 3. SLMS Database Output

The output of the system is shown in Fig 3, where the data
from multiple tables is combined and displayed in a structured
format.The Smart Laptop Management System (SLMS)
demonstrates the successful implementation of a relational
database to manage used laptop data. The output shows that
information is organized across multiple tables, including laptop
details, specifications, and recommendation records. Each table
stores specific attributes, such as brand, processor, price, RAM,
and storage, ensuring that the data is structured and easy to
manage. The relationship between tables is established through
the use of a common attribute (laptop id). For example, the
laptop and specification tables are linked, allowing detailed
specifications (RAM and storage) to be associated with each

laptop without duplicating data. This confirms that the database
follows normalization principles, reducing redundancy and
improving data consistency. Additionally, the inclusion of a
seller_id in the laptop listing table demonstrates how the system
can associate laptops with different sellers. This highlights the
flexibility of the relational model in handling multiple entities
and their relationships within a single system. The
recommendation (rec) table shows that the system can generate
results by linking users (buyer id) to available laptops
(laptop_id). The output indicates that a single user can be
associated with multiple laptops, demonstrating that the system
supports one-to-many relationships and can return multiple
relevant results based on predefined conditions. This confirms
that simple SQL queries can be used to filter and retrieve
meaningful data efficiently.From the results, it is evident that the
system produces consistent and accurate outputs when queries
are executed. The structured design enables efficient data
retrieval, as relevant information can be accessed by joining
related tables rather than searching through a single large dataset.
However, the system 1is limited to basic, rule-based
recommendations, as shown by the predefined links in the
recommendation table. It does not adapt dynamically to user
behavior or preferences beyond the specified conditions.
Additionally, the absence of a graphical user interface means that
interaction with the system is limited to command-based queries,
which may affect usability for non-technical users. Overall, the
results demonstrate that a properly structured and normalized
relational database can effectively support the storage, retrieval,
and basic recommendation of used laptop data

Welcome Back

Fig. 4. User Login Interface for the Smart Classroom Timetable Scheduler
Presentation Layer

Upon logging into the Smart Laptop Management System
(SLMS) login portal, as shown in Fig. 4, users can access a safe,
secure, and centralized database through which they can buy and
sell second-hand laptops efficiently. The SLMs Database
Management System (DBMS) will provide the user with a
structured means to manage and organize all data related to the
buyer, seller, specifications of laptops, and recommendations for
both the buyer and seller.Using a relational database design
structure helps to maintain the integrity of the data through
numerous ways, such as using normalized, primary and foreign



key constraints, and by creating optimized SQL queries to
retrieve data quickly.In addition to this, buyers will have access
to the ability to search for a laptop based on criteria such as: price
and intended use (i.e., gaming, educational, and/or business).
Sellers, once verified by the administrator, will have the ability
to upload and manage their respective listings in detail.
Furthermore, the inclusion of an admin verificaThe Smart
Laptop Management System (SLMS) login provides a user with
a secure way to access a centralized database-driven platform to
buy and sell second-hand laptops in an efficient manner. Through
the SLMS user's login, the SLMS uses a structured Database
Management System (DBMS) to manage and organize all data
related to the buyer, seller, specifications of laptops, and
recommendations for buying and selling laptops in an efficient
manner.The use of a relational database design provides many
ways of maintaining data integrity, such as normalization,
primary and foreign key constraints, and by using optimized
SQL queries to retrieve information quickly.Buyers will be able
to search for laptops based on specific criteria such as price and
how they intend to use the laptop (e.g., gaming, education, or
business). Sellers will be able to upload and manage detailed
listings once the administrator verifies their account.Data
integrity is guaranteed through the use of a relational database
design, which consists of data records in normalised tables using
relational keys such as primary key and foreign keys to enforce
constraints. This fast retrieval of data is provided by the use of
optimised SQL queries. As a result, there is increased confidence
in the accuracy and reliability of the underlying data model and
therefore, there is reduced opportunity for fraudulent activities
to occur through the use of the Smart Laptop Management
System. Moreover, the login function includes the use of role-
based access control for wusers (buyers, sellers and
administrators), including roles & permissions, to disable access
to critical operations (e.g. seller approval & data management).
Ultimately, the SLMS uses a secure and effective method of user
authentication with fast, efficient backend processing to secure
the user's data and to provide users with access to a clean, safe,
and user friendly market place. The end result is an improved
user experience through improved system performance and a
demonstration of how concepts of a DBMS can be used to meet
real world needs.

VII.CONCLUSION

SmartLaptopManagementSystem  (SLMS)  shows  how
structured DBMS (Database Management System) can organize
and manage reliable and efficient transactions to buy and sell
secondhand laptops. Sellers provide laptop details; buyers search
and receive recommendations to suit their budget; and
administrators verify sellers to reduce fraudulent activity. A
relational database design within SLMS will maintain data
consistency and integrity through well-defined tables,
relationships, and normalization methods to allow for efficient
storage of relational data. Rule-driven recommendation using
SQL to filter relevant laptops based on user’s requirements will
simplify the selection process; thus, providing a practical and
easy to apply solution. Additionally, the manual verification
process provides a means for users to gain confidence in using

the platforms and enhances the overall reliability of the project.
This project demonstrates how the practical application of key
concepts from DBMS such as entity-relationship modeling,
relational schema design, and efficient query processing solve
problems encountered in everyday life. SLMS will provide users
with transparency, reduce their efforts, and improve the quality
of the way they transact in secondhand laptops; thus, providing
strong opportunities for future enhancements to lead to
significant changes in the marketplace.
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