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ABSTRACT:

The content recommendation system integrated
with  library management system is a
comprehensive solution aimed at modernizing and
streamlining various aspects of library operations.
Users benefit from features like seamless book
browsing, requesting, monitoring of issued books
and suggestions for next book based on user
activity ensuring a user-friendly experience.
Concurrently, administrators can efficiently
manage the book inventory, add new titles, and
oversee user requests, empowering them with
robust control over the library's resources. The
system's primary goal is to enhance operational
efficiency, provide proper recommendation and
optimize user satisfaction within the library
setting. The Content Recommendation System
enhances user experience by incorporating
content-based filtering algorithms for personalized
book recommendations based on individual
preferences. This innovative feature provides book
suggestions to each user, creating a more engaging
and joyful reading experience. The system further
reinforces responsible borrowing behaviour
through the introduction of a 10-day return period,
emphasizing the importance of timely book
returns. Overall, the Content Recommendation
System stands out as a valuable tool in promoting
user-centricity and operational efficiency within
the library setting keeping the user

Keywords- Content Recommendation System,
Content Based Filtering Algorithm

I. INTRODUCTION

Our team has developed a content
recommendation library management platform
utilizing MERN (MongoDB, ExpressJS, ReactJS,
NodelJS) technology to revolutionize the book
borrowing and lending system. Traditional e-
commerce platforms often face challenges related
to static content delivery, high server loads, and
unoptimized user experiences due to varying
device types, network speeds, and user
preferences. Our system addresses these
inefficiencies by dynamically adapting content in
real time, ensuring seamless performance,
personalized recommendations, and optimized
resource management.

In an age where users are constantly overwhelmed
with choices, recommending relevant content
becomes essential. Libraries, whether physical or
digital, serve as knowledge hubs but often lack
intuitive discovery mechanisms. This project aims
to bridge that gap by developing a Content
Recommendation System that is personalized,
scalable, and easy to integrate into existing library
infrastructure.

Many traditional library systems rely solely on
manual exploration or keyword searches. While
functional, they lack the intelligence needed to
guide users toward titles they might enjoy but
haven’t explicitly searched for. Our system not
only automates recommendation using artificial
intelligence but also ensures it adapts with time,
learning from user interactions and improving
recommendations progressively.

The performance of our recommendation system
was evaluated based on user engagement, page
load speeds, conversion rates, and server
efficiency. Results indicate a significant
improvement in content accessibility, reduced
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bounce rates, and enhanced user satisfaction. The
platform operates with two main modules: one for
users and one for administrators. Users can
seamlessly browse and borrow products, while
administrators manage product listings, user
interactions, and recommendations. Each user’s
session is tailored to their browsing habits,
ensuring a unique and efficient browsing
experience.

The system is especially useful in libraries,
bookstores, and online reading platforms, offering
a seamless user experience across devices. It
enhances operational efficiency, reduces the time
users spend searching for books, and boosts
overall satisfaction by providing meaningful,
timely, and personalized recommendations.

II. RESEARCH METHODOLOGY:

Recommendation systems have become a crucial
component in modern digital services. From e-
commerce to entertainment, platforms like
Amazon and Netflix have successfully integrated
intelligent recommender engines to boost
engagement. In the library domain, similar
approaches are underexplored.

Most existing library systems, like Koha, focus on
cataloging and inventory management. While
Koha does offer basic personalization, it lacks
dynamic learning from real-time user activity.
Furthermore, open-source tools often struggle
with cold-start problems, where new users receive
generic suggestions until sufficient interaction
data is collected.

Our approach addresses these shortcomings
through an advanced content-based filtering
algorithm that is responsive to user preferences
from the outset. Inspired by both e-commerce
systems and academic literature, we incorporate
user profiling, behavioral analysis, and real-time
feedback loops.

To directly mitigate the cold-start problem, our
system prompts users to select preferred genres,
authors, and languages during the initial
registration process. This initial input forms the
basis for the recommendation engine until

sufficient interaction data becomes available.
Additionally, to prevent overwhelming the user,
the recommendation output is limited to four
books per session (configurable to eight), ensuring
clarity and focus without decision fatigue. This
curated experience encourages meaningful
exploration while maintaining a clean, user-
friendly interface.

Library Management System

Q

Won-Registered
User

tegistered User

p ~
| Logout |

Fig: Workflow Diagram
II1. OUTPUT:

Figure 1 depicts the home page of the library
management website, featuring, recommended
books from user preference, books featured by
admin, latest books added and popular books.
Users can navigate to homepage, books page,
about page and profile page from the top
navigation bar. The homepage prominently
welcomes users to the library management
platform and encourages them to borrow books as
per there preference.
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Fig 1. Homepage
Figure 2 showcases the books page where the user
can find all the collections of books. It has a
popular books section and browse section where
users can add filters and search their choice of
books from the search bar.

@ Bookism - Your Bookstore  nome Books  Aboutus

Popular Books

THERS
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Fig 2. Book page

Figure 3 illustrates the user profile page, where
registered users can access their borrowed books
and view other necessary details. The page
provides an option to logout of their session and
view their details in “my details” page.

Profile

Dashbaard # BookTite lssueStatus  Issue Date Retum Duz Retumed Status  Exra Change

1 MomicHabits AnfasyE  ACCEPTED  TusApe01205  Fifprii2005 Fase T
5 My Details Prewen ey 10 Buld Good
Habits & Break Bad Ores

filogaut 1
o 2 Complata Wiorksof Lao Taw:  ACCEPTED TueApr012025  Fri Apr 112025 False o/

Tan Teh Ghing & Hau Hu Ching

3 leamPythonthebardway  ACCEPTED  FriMarZB20Z5  MonAprOl2085  False 21001

Fig 3. User profile page

Figure 4 displays the recommendation, on the
user’s recent searches and interactions. The
system analyses past interactions to personalize
recommendations, enhancing the experience by
presenting items that align with the user’s
interests.

Book Details

gmatic Programmer

Fig 4. Book details and recommendations

Figure 5 displays the recommendation system,
which suggests books based on the user’s recent
searches and interactions. The system analyses
past interactions to personalize recommendations,
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enhancing the experience by presenting items that
align with the user’s interests.

Recommended Books
. & - [ MAKE YOUR i ‘
OWN Pragmatic JORDAN B
Clean Code I NEURAL NETWORK UG PETERSON
. AN ANTIDOTE T3 CHADS
Clean Code: AHa... Make Your OwnN... The Pragmatic Pr... 12 Rules for Life: ..
by Robert Cecl Martin by Targ Rastid by Andrew Hunt by Jordan Peterson

D 00 00 080

Fig 5. Recommended books

Figure 6 illustrates the admin view of the library
management platform, demonstrating the actions
allowed by admin. This screen shows some
necessary data like no. of registered users, total
books, book requests, authors, issued books etc. It
has a sidebar for navigation to different pages.

%2 Bookism - Your Bookstore
>

il = f
netiots i s 3
Add naw Baok 44 3 0
Total Books Issued Books Book Raquests
[ 1] H ao
- i oo
3 38 9
N
Registered Usars Authors Listed Categories Listed

GatoLagout

Fig 6. Admin page

Figure 7 displays the page to edit and manage
books. With view details admin can view/edit the
title, cover image, description, author of any book.
Admin can also set any book as featured , latest or
popular.

Manage Books

e v Tide Catagory Featured Avilabia Update

1 GomwGi MYSTERY o Yos Vi Detale
Baoks Requ

2 Saumerisana MYSTERY e
e Users

3 The Da Vinei Code MYSTERY No Yee Vicw Detols

e Books
4 TheMaid MYSTERY No Yos

6 PalpasaCafe MOVEL No Yes

Shirshko Phacl NOVEL No Yos [

Fig 7. Admin manage books

Figure 8 showcases the admin page to add a new
book to the library, here admin can fill all details,
add images and set the book as featured.

,, Bookism - Your Bookstore
o

Add New Book

Choces ke N fie chosen

Fig 8. Admin add books
Figure 9 shows the admin page to view all the
users who have registered with library
management system. Here admin can view the
total number of books borrowed by the user and
his other details.

Py
i{» Bookism - Your Bookstore

View User's
TR — hore Tomtacks Bk et

1 might mightguyE0galloam 00041308 H e
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Fig 8. Admin view all users
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IV. CONCLUSION AND FUTURE SCOPE:

The development of Library Management and
Recommendation System offers a modern,
intuitive, and efficient solution to traditional
library operations. Built using the MERN stack,
the system provides a seamless user interface and
leverages artificial intelligence to deliver
personalized book recommendations. It automates
key functions like inventory management,
cataloguing, and user interactions, significantly
reducing the manual workload and improving user
satisfaction.

One of the system’s core strengths lies in its
intelligent recommendation engine, which
addresses the cold-start problem by collecting user
preferences at the time of registration. By
understanding a user's preferred genres, authors,
and language choices from the outset, the platform
delivers meaningful suggestions even in the
absence of historical interaction data. As users
continue to engage with the system by borrowing
books the recommendations dynamically evolve,
enhancing relevance and personalization over
time.

To ensure users are not overwhelmed, the system
deliberately limits the number of recommended
books to four (or optionally eight), promoting a
focused and enjoyable discovery experience. The
recommendations are diversified to prevent
repetition and include only books that are currently
available.

Several key conclusions can be drawn from this
project:

e Automation improves efficiency by
streamlining cataloguing, issuing, and
inventory management.

e The recommendation system significantly
enhances usability compared to traditional
static systems.

o Cold-start issues are effectively mitigated
through preference-based onboarding.

e Personalized reading experiences
encourage greater user engagement and
library usage.

e A simplified user interface ensures
accessibility for users of all technical
backgrounds.

o Scalable architecture and modular
components allow for future growth and
integration.

Looking ahead, the system can be expanded with
more advanced recommendation strategies such as
collaborative filtering, which would allow the
algorithm to learn from the behaviour of similar
users. Additional features like user reviews, rating
systems, and a dedicated mobile application could
further elevate the reading experience. Integration
with multilingual capabilities and real-time
feedback loops will make the system more
inclusive and adaptive.

With  these  enhancements, the  Book
Recommendation System is poised to become a
next-generation solution for modern libraries,
promoting not only operational efficiency but also
a deeper and more personalized connection
between users and books. in library settings. By
leveraging MERN stack technologies and an
adaptive recommendation engine, the platform
personalizes book discovery, addresses the cold-
start problem, and simplifies operations for
administrators.

Future Enhancements:

o Integration of collaborative filtering
alongside content-based logic

o Real-time feedback loop using likes and
ratings

« Book rating and review module

o Mobile application integration

o Multilingual support for wider reach

V. REFERENCE:

1. Abbasi, A.Z., Tsiotsou, R.H., Hussain, K.,
Rather, R.A., & Ting, D.H. (2023).
Investigating the impact of social media
images, value, consumer engagement, and
involvement on eWOM of a tourism
destination: A  transmittal mediation
approach. Journal of Retailing and
Consumer Services, 71, 103231.

2. Adebukola, A. A., Navya, A. N., Jordan, F.
J., Jenifer, N. J., & Begley, R. D. (2022).
Cyber security as a threat to healthcare.

© 2025, ISJEM (All Rights Reserved) | www.isjem.com | PageS5s



£= =
EE N

\ 1S JEM {', International Scientific Journal of Engineering and Management (ISJEM) ISSN: 2583-6129
\ll “|= Volume: 04 Issue: 04 | April - 2025 DOI: 10.55041/ISJEM03297
1: An International Scholarly || Multidisciplinary || Open Access || Indexing in all major Database & Metadata

Journal of Technology and Systems, 4(1), 11. Davies, J.N., Verovko, M., Verovko, O., &

32-64.

. Adejugbe, I1T. Olowonubi, J.A,
Aigbovbiosa, J.O., Komolafe, O.,
Ogunkoya, A.K., Alasoluyi, J.O., &
Olusunle, S.0.0. (2022). Design and
development of a low-cost laterite sieving
machine. Physical Science International

Journal, 26(6), 29-38.

. Ahuja, A.S., Polascik, B.W.,
Doddapaneni, D., Byrnes, E.S., & Sridhar,
J. (2023). The digital metaverse:
Applications in artificial intelligence,
medical education, and integrative health.

Integrative Medicine Research, 12(1),
100917.

. Bag, S., Srivastava, G., Bashir, M.\M.A.,
Kumari, S., Giannakis, M., & Chowdhury,
A.H. (2022). Journey of customers in this
digital era: Understanding the role of
artificial intelligence technologies in user
engagement and conversion.

Benchmarking: An International Journal,
29(7), 2074-2098.

. Basilico, J., & Hofmann, T. (2004, July).
Unifying collaborative and content-based
filtering. In Proceedings of the twenty-first
international conference on Machine

Learning (p. 9).

. Bharadiya, J.P. (2023). Machine learning
and Al in business intelligence: Trends and
opportunities. International Journal of
Computer (1JC), 48(1), 123-134.

. Borges, A.F., Laurindo, F.J., Spinola,
M.M., Gongalves, R.F., & Mattos, C.A.
(2021). The strategic use of artificial
intelligence in the digital era: Systematic
literature review and future research
directions.  International Journal of
Information Management, 57, 102225.
Cain, J., & Pino, Z. (2023). Navigating
design, data, and decision in an age of
uncertainty. She Ji: The Journal of Design,
Economics, and Innovation, 9(2), 197-212.

. Cao,J.,Lam, K.Y ., Lee, L.H., Liu, X., Hui,
P., & Su, X. (2023). Mobile augmented
reality: User interfaces, frameworks, and
intelligence. ACM Computing Surveys,
5509), 1-36.

Solomakha, L. (2020, June).
Personalization of e-learning processes
using Al-powered chatbot integration. In
International Scientific-Practical
Conference (pp. 209-216). Cham: Springer
International Publishing.

.De, S.K., & Radha Krishna, P. (2002).

Mining web data using clustering
techniques for web personalization.
International Journal of Computational
Intelligence and Applications, 2(3), 255-
265.

. Detopoulou, P., Voulgaridou, G.,

Moschos, P., Levidi, D., Anastasiou, T.,
Dedes, V., Diplari, E.M., Fourfouri, N.,
Giaginis, C., Panoutsopoulos, G.I., &
Papadopoulou, S.K. (2023). Artificial
intelligence, nutrition, and ethical issues:
A mini-review. Clinical Nutrition Open
Science.

.Devi, B., Lodhwal, R.K., Patil, K.B.,

Borah, C., & Bajaj, K.K. (2023). Role of e-
commerce in  transforming  retail
marketing.  Tuijin  Jishu/Journal  of
Propulsion Technology, 44(4), 3186-3193.

.Dou, W., & Chou, D.C. (2002). A

structural analysis of business-to-business
digital markets. Industrial Marketing
Management, 31(2), 165-176.

. Gao, B., Wang, Y., Xie, H., Hu, Y., & Hu,

Y. (2023). Artificial intelligence in
advertising: Advancements, challenges,
and ethical considerations in targeting,
personalization, content creation, and ad
optimization. SAGE  Open, 13(4),
21582440231210759.

. Gliozzo, G., Pettorelli, N., & Haklay, M

(2016). Using crowdsourced imagery to
detect cultural ecosystem services: A case
study in South Wales, UK. Ecology and
Society, 21(3).

. Grange, C., Benbasat, 1., & Burton-Jones,

A. (2020). A network-based
conceptualization of social commerce and

social commerce value. Computers in
Human Behavior, 108, 105855.

. Grivokostopoulou, F., Perikos, 1., &

Hatzilygeroudis, [. (2014, December).
Using semantic web technologies in a web-

© 2025, ISJEM (All Rights Reserved)

| www.isjem.com

| Page 6



£ =D
£ qo {'

L7 ‘
YIsIEM ‘\’, International Scientific Journal of Engineering and Management (ISJEM) ISSN: 2583-6129
\i[ )2 Volume: 04 Issue: 04 | April - 2025 DOI: 10.55041/ISJEM03297
. 7 AnlInternational Scholarly || Multidisciplinary || Open Access || Indexing in all major Database & Metadata

based system for personalized learning Al
courses. In 2014 IEEE Sixth International
Conference on Technology for Education
(pp- 257-260). IEEE.

20. Gunz, C. (2023). Key success factors for
direct-to-consumer (D2C) business models
in e-commerce (Doctoral dissertation, FH
Vorarlberg).

© 2025, ISJEM (All Rights Reserved) | www.isjem.com | Page?7



