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Academic libraries are rapidly transforming in response to the digital 
revolution and evolving user expectations. Traditional functions centered 
on physical collections are increasingly complemented by digital resource 
management, remote access, data analytics, and collaborative learning 
spaces. A key driver of this transformation is the computerization of 
library operations through open-source software (OSS), which provides 
cost-effective, flexible, and community-driven alternatives to proprietary 
systems while supporting values of openness and knowledge sharing.

This paper examines the role of OSS in modernizing academic libraries and 
its impact on access, service efficiency, and user engagement. Drawing 
on a systematic review of literature and case studies from scientific and 
technical domains, the study analyzes the technical, organizational, and 
social dimensions of OSS adoption. Major platforms—including Koha, 
Evergreen, and DSpace—are evaluated for their integrated library 
systems, digital repositories, discovery tools, analytics capabilities, and 
personalization features. 

Findings show that OSS-based systems enhance resource discoverability, 
enable 24/7 remote access, support personalized services, and foster 
collaborative learning environments. Community-driven development 
further promotes innovation, sustainability, and adaptability to 
institutional needs. However, challenges remain, including the need 
for technical expertise, system integration, data security, long-term 
sustainability, and effective change management. 

The paper proposes a strategic framework emphasizing stakeholder 
engagement, staff capacity building, system customization, data quality 
assurance, privacy protection, and continuous evaluation. It concludes 
that effective OSS implementation can strengthen academic libraries 
as dynamic, inclusive, and user-centered knowledge hubs, increasing 
usage, engagement, and institutional impact in the digital era
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Introduction
Academic libraries are experiencing profound transformation 
driven by rapid technological advancement and changing 
user expectations. The shift from print-dominated 
collections to hybrid and fully digital environments has 
redefined how information is acquired, organized, accessed, 
and disseminated. Today’s users expect seamless discovery 
tools, remote access to resources, personalized services, 
and collaborative learning spaces that extend beyond the 
physical boundaries of the library. In response, academic 
libraries are re-envisioning their roles as dynamic knowledge 
hubs that support research, teaching, and innovation in 
increasingly digital academic ecosystems. 

A central component of this transformation is the 
computerization and automation of library operations. 
Integrated library systems, digital repositories, discovery 
platforms, and analytics tools have become essential for 
managing growing volumes of digital content and improving 
service efficiency. While proprietary software solutions have 
traditionally dominated this space, open-source software 
(OSS) has emerged as a viable and increasingly preferred 
alternative. OSS offers flexibility, cost-effectiveness, 
transparency, and the opportunity for customization, 
enabling institutions to adapt systems to local needs 
while benefiting from collaborative, community-driven 
development models.

In academic contexts—particularly within scientific and 
technical institutions—OSS-based platforms such as 
Koha, Evergreen, and DSpace have played a significant 
role in modernizing library services. These systems 
support cataloging, circulation, digital archiving, metadata 
management, and enhanced discovery, while also 
facilitating remote access and user engagement. However, 
the adoption of OSS is not without challenges, including 
technical expertise requirements, system integration 
complexities, data security concerns, and the need for 
effective organizational change management.

This paper explores the role of open-source software 
in the computerization of academic libraries, examining 
its technical, organizational, and social implications. By 
analyzing relevant literature and case studies, the study 
aims to evaluate the benefits, limitations, and strategic 
considerations associated with OSS implementation, 
ultimately highlighting its potential to strengthen academic 
libraries in the digital era.

Literature Review
Open-Source Software: Origins and Principles

The history of open-source software is deeply interwoven 
with the evolution of collaborative software development 
and the democratisation of knowledge. OSS is characterised 
by its freely available source code, which users can inspect, 
modify, and distribute. The philosophical roots of OSS 

can be traced to the GNU Project initiated by Richard 
Stallman in 1983, aiming to allow users to study and modify 
the software they use, thereby formalising collaborative 
development and community-driven innovation (Fingerhuth 
et al., 2018).

The open-source model contrasts sharply with proprietary 
software paradigms, where access to source code is 
restricted and user-driven modification is often prohibited. 
OSS development is often described as following the 
“bazaar” model, an open and decentralised approach that 
prioritises user needs and fosters organic, community-based 
innovation (Fingerhuth et al., 2018). This model encourages 
a diverse array of contributors—ranging from enthusiasts 
and volunteers to paid professionals—motivated by factors 
such as altruism, community identification, and career 
development. The collaborative ethos of OSS has been 
widely embraced in scientific and academic contexts, where 
reproducibility, transparency, and community engagement 
are highly valued (Fingerhuth et al., 2018).1

The Role of Open-Source Software in Scientific 
and Technical Domains

OSS has become integral to numerous scientific and 
technical domains, including quantum computing, medical 
imaging, and statistical analysis. In these fields, OSS 
frameworks have enabled the development and execution 
of complex models, facilitated reproducibility, and fostered 
the growth of vibrant user communities (Fingerhuth et al., 
2018; Kirchner et al., 2019; Schaller et al., 2020).1,2,3

For instance, in quantum computing, OSS frameworks 
provide researchers with accessible tools for algorithm 
design, simulation, and hardware interfacing, thereby 
lowering the barriers to entry and accelerating scientific 
progress (Fingerhuth et al., 2018). In medical imaging, open-
source platforms such as the Medical Imaging Interaction 
Toolkit (MITK) enable researchers and clinicians to develop, 
customise, and share imaging solutions, promoting 
translational research and innovation (Kirchner et al., 
2019). Similarly, in computational geometry and image 
analysis, OSS libraries like papaya2 facilitate the quantitative 
characterisation of shapes and structures, supporting a 
range of research applications (Schaller et al., 2020).

These examples underscore the potential of OSS to 
transform academic library operations, particularly in terms 
of resource management, user services, and collaborative 
knowledge creation.

Computerization of Academic Libraries: 
Rationale and Objectives

The computerisation of academic libraries refers to the 
integration of digital technologies into library operations, 
encompassing catalogue management, resource discovery, 
circulation, user services, and data analytics. The primary 
objectives of library computerisation include improving 
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operational efficiency, expanding access to resources, 
enhancing user experience, and fostering collaborative 
learning.

OSS provides a compelling platform for library 
computerisation due to its flexibility, scalability, and cost-
effectiveness. Unlike proprietary solutions, OSS can be 
tailored to the unique needs of individual libraries, enabling 
the integration of specialised features and the adaptation 
to evolving user requirements. Moreover, OSS-driven 
computerisation aligns with the core values of academic 
libraries, such as openness, inclusivity, and community 
engagement (Fingerhuth et al., 2018).

Open-Source Software in Library Systems: Key 
Platforms and Features

Several OSS platforms have been developed specifically 
for library management and resource discovery. Notable 
examples include Koha, Evergreen, and DSpace, each offering 
a comprehensive suite of tools for cataloguing, circulation, 
digital repository management, and user engagement. 
These platforms typically support interoperability with 
external systems through open standards (e.g., MARC, 
Dublin Core), facilitating integration with broader academic 
and research ecosystems.

The core features of OSS-based library systems often 
include:

•	 Online Public Access Catalogues (OPACs): Allowing 
users to search, browse, and reserve library materials 
remotely.

•	 Integrated Library System (ILS) modules: Covering 
acquisitions, cataloguing, serials management, and 
circulation workflows.

•	 Digital asset management: Supporting the curation, 
preservation, and dissemination of digital collections, 
including e-books, theses, and multimedia resources.

•	 User account management: Enabling personalised 
services, notifications, and self-service options.

•	 Reporting and analytics: Providing insights into user 
behaviour, collection usage, and system performance.

The flexibility of OSS enables libraries to extend or customise 
these features, integrate with institutional authentication 
systems, and develop interfaces that cater to the needs of 
diverse user groups.

Community-Driven Development And Best 
Practices
A defining characteristic of OSS is its reliance on 
community-driven development and best practices in 
software engineering. The sustainability and success of 
OSS projects often depend on active user and developer 
communities that contribute code, documentation, support, 
and advocacy (Fingerhuth et al., 2018). Best practices 
identified in OSS development include:

•	 Comprehensive documentation: Facilitating 
onboarding and knowledge transfer.

•	 Open and transparent governance: Encouraging 
participation and accountability.

•	 Modular and extensible architectures: Supporting 
customisation and scalability.

•	 Adherence to open standards: Ensuring interoperability 
and future-proofing.

•	 Inclusive community culture: Welcoming newcomers 
and valuing diverse contributions.

These practices are crucial for academic libraries seeking 
to adopt, maintain, and evolve OSS-based systems.

Challenges in Open-Source Software 
Adoption
Despite the many advantages of OSS, libraries face several 
challenges in its adoption and maintenance. These include:

•	 Technical expertise: Successful implementation 
and customisation of OSS require skilled personnel 
with knowledge of software engineering, system 
administration, and data management (Fingerhuth 
et al., 2018).

•	 Sustainability and support: The longevity of OSS 
projects may be threatened by shifts in community 
interest, funding, or leadership (Fingerhuth et al., 
2018).

•	 Integration with legacy systems: Migrating from 
proprietary to OSS platforms can involve complex 
data migration and interoperability issues.

•	 Security and privacy: Open code bases may be 
susceptible to vulnerabilities if not properly maintained, 
necessitating robust security practices.

•	 Change management: Organisational resistance and 
the need for user retraining can impede transitions 
to new systems.

Nevertheless, these challenges can be mitigated through 
strategic planning, community engagement, and 
institutional support.

The Impact of Computerization on Library 
User Engagement
A central question in the digital transformation of academic 
libraries is whether computerisation—particularly through 
OSS—leads to increased library usage and engagement. 
The literature suggests that OSS-driven computerisation 
can have a positive impact on user engagement by:

•	 Expanding remote access: Digital catalogues and 
repositories allow users to discover and access 
resources anytime, anywhere.

•	 Personalising services: User accounts and 
analytics support tailored recommendations and 
communications.
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•	 Facilitating collaboration: Integration with learning 
management systems and research platforms fosters 
collaborative learning and scholarship.

•	 Enhancing inclusivity: Customisable interfaces and 
accessibility features serve diverse user needs, 
including those with disabilities.

Empirical studies in related domains, such as quantum 
computing and medical imaging, demonstrate that well-
designed OSS projects can attract and sustain active user 
communities, enhance reproducibility, and accelerate 
knowledge dissemination (Fingerhuth et al., 2018; Kirchner 
et al., 2019).

Data Quality and User Analytics in OSS 
Library Systems
A critical aspect of modern library management is the 
collection and analysis of usage data to inform decision-
making and improve services. OSS platforms often provide 
robust tools for data collection, analytics, and reporting, 
enabling libraries to monitor trends, identify user needs, 
and assess the impact of interventions (Bi et al., 2023).4

However, the reliability of such analytics depends on the 
quality and integrity of the underlying data. Studies on 
OSS bot detection, for example, highlight the challenges 
of distinguishing genuine user activity from automated 
or malicious interactions, underscoring the importance 
of data validation and quality assurance (Bi et al., 2023). 
These concerns are equally relevant in the context of 
academic libraries, where user privacy and data security 
are paramount.

Methodology
This research paper synthesises evidence from recent 
studies on OSS adoption in scientific and technical domains, 
with a particular focus on library computerisation. The 
methodology involves:

•	 Systematic literature review: Analysis of peer-reviewed 
articles and technical reports on OSS adoption, library 
computerisation, and user engagement (Fingerhuth et 
al., 2018; Kirchner et al., 2019; Schaller et al., 2020; 
Bi et al., 2023).

•	 Case study analysis: Examination of OSS 
implementations in domains analogous to academic 
libraries (quantum computing, medical imaging, 
computational geometry).

•	 Thematic analysis: Identification of key themes, 
challenges, and best practices relevant to OSS-driven 
library computerisation.

•	 Framework development: Synthesis of findings to 
propose a framework for effective computerisation 
of academic libraries using OSS, with an emphasis on 
maximising user engagement.

•	 The Computerisation of Academic Libraries: Technical 
and Organisational Dimensions Technical Architecture 
of OSS-Based Library Systems, The successful 
computerisation of academic libraries using OSS 
requires careful consideration of system architecture, 
interoperability, and scalability. Core components 
typically include:

•	 Integrated Library System (ILS): The backbone of library 
operations, encompassing cataloguing, acquisitions, 
circulation, and serials management.

•	 Digital Repository: A platform for storing, indexing, and 
disseminating digital content, including institutional 
publications, theses, and multimedia resources.

•	 Discovery Layer: An intuitive interface enabling users 
to search and access resources across physical and 
digital collections.

•	 Authentication and Authorisation: Integration with 
institutional identity management systems to support 
secure, personalised access.

•	 Analytics and Reporting: Tools for monitoring system 
performance, user behaviour, and collection usage.

Open-source platforms such as Koha, Evergreen, and 
DSpace provide modular architectures that allow libraries 
to select and integrate the components most relevant to 
their needs. The adherence to open standards ensures 
interoperability with external systems, such as learning 
management platforms, research data repositories, and 
third-party content providers.

Customization, Extensibility, and Community 
Contributions
A key advantage of OSS is its adaptability to the unique 
requirements of individual libraries. Customisation can 
range from the development of specialised modules 
(e.g., for rare books or archives) to the localisation of 
user interfaces and integration with accessibility tools. 
Libraries can contribute enhancements back to the OSS 
community, fostering a virtuous cycle of innovation and 
shared knowledge (Fingerhuth et al., 2018).

Community contributions also play a vital role in 
addressing emerging needs, such as support for new 
metadata standards, integration with artificial intelligence 
tools, or the development of user-driven features. The 
collaborative culture of OSS development encourages 
libraries to participate in governance, documentation, and 
advocacy, strengthening the sustainability and relevance 
of the software ecosystem.

Data Quality, Security, and User Privacy
The integrity and security of user data are paramount in 
the digital operations of academic libraries. OSS platforms 
typically provide mechanisms for access control, data 
encryption, and audit trails, enabling libraries to comply 
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with institutional and legal requirements. However, libraries 
must remain vigilant against potential vulnerabilities, 
ensuring that systems are regularly updated and that 
staff are trained in best practices for data protection (Bi 
et al., 2023).

Quality assurance in data management extends to 
the accuracy of catalogue records, the reliability of 
usage analytics, and the protection of user privacy. As 
demonstrated in bot detection studies, distinguishing 
between genuine and automated user activity is critical 
for maintaining the validity of usage statistics and for 
safeguarding the integrity of library services (Bi et al., 2023).

Integration with Institutional and External 
Ecosystems
Modern academic libraries operate within complex 
institutional and external ecosystems, necessitating 
seamless integration with a range of platforms and services. 
OSS-based library systems often support interoperability 
through APIs and standardised protocols, enabling 
connections to:

•	 Learning management systems (LMS): Facilitating the 
embedding of library resources into course materials.

•	 Research data repositories: Supporting the curation 
and dissemination of research outputs.

•	 Discovery services: Aggregating content from multiple 
sources for unified search and access.

•	 Authentication providers: Enabling single sign-on and 
federated identity management.

Such integrations enhance the visibility and accessibility 
of library resources, promoting user engagement and 
collaboration across disciplinary and institutional 
boundaries.

Impact of Computerization on Library User 
Engagement
Enhancing Access and Discoverability

The digital transformation of academic libraries 
fundamentally alters how users interact with information 
resources. Computerised systems, particularly those based 
on OSS, provide users with 24/7 access to catalogues, digital 
collections, and personalised services. Features such as 
faceted search, relevance ranking, and federated discovery 
simplify resource finding, reducing barriers to access and 
improving the overall user experience.

Remote access capabilities are especially salient in 
contemporary academic contexts, where students and 
researchers may be dispersed across campuses or engage 
in distance learning. By enabling users to discover, reserve, 
and access resources from any location, computerised 
library systems expand the reach and impact of library 
services.

Personalization and User-Centric Services

OSS-based library systems can be configured to 
deliver personalised experiences, such as tailored 
recommendations, reading lists, and notifications. User 
account management features allow individuals to track 
their borrowing history, renew materials, and receive alerts 
for new acquisitions or overdue items. Personalisation 
enhances user satisfaction and encourages sustained 
engagement with library resources.

Moreover, analytics derived from usage data can inform 
the development of targeted services, such as workshops, 
resource guides, or subject-specific portals. By responding 
to demonstrated user needs, libraries can foster a culture 
of continuous improvement and innovation.

Collaboration and Community Building

The integration of collaborative tools—such as discussion 
forums, annotation platforms, and resource sharing 
networks—enables academic libraries to support 
collaborative learning and research. OSS platforms often 
provide extensible modules for social features, allowing 
users to engage with peers, share insights, and co-create 
knowledge.

Community-driven development in OSS not only benefits 
the library’s technical infrastructure but also engenders 
a sense of belonging and shared purpose among users. 
Libraries that facilitate user contributions—whether 
through feedback mechanisms, participatory collection 
development, or involvement in software customisation—
strengthen their role as hubs of scholarly community.

Inclusivity and Accessibility Ensuring equitable access to 
information is a foundational principle of academic libraries. 
OSS enables libraries to develop and implement accessibility 
features, such as screen reader compatibility, adjustable 
display settings, and multilingual interfaces. Customisable 
platforms can be adapted to meet the needs of users with 
disabilities or those from diverse linguistic and cultural 
backgrounds. By embracing inclusivity in system design 
and content curation, libraries can broaden their user base 
and reduce disparities in access to knowledge.

Empirical Evidence from Related Domains

Studies in fields such as quantum computing and medical 
imaging provide empirical evidence for the positive impact 
of OSS on user engagement and community development. 
Fingerhuth et al. (2018) report that OSS frameworks in 
quantum computing attract external developers and 
foster vibrant communities, despite challenges in software 
engineering and documentation. Similarly, Kirchner et al. 
(2019) demonstrate that open-source platforms in medical 
imaging enable translational research and application 
development, supporting a range of clinical and research 
use cases.
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While these studies are situated outside the library context, 
their findings are directly applicable to academic libraries 
seeking to leverage OSS for enhanced user engagement. 
The principles of openness, community-driven innovation, 
and user empowerment underpin successful OSS adoption 
across domains.

Challenges and Mitigation Strategies
Technical and Organizational Barriers

The transition to computerised, OSS-based library systems 
is not without challenges. Technical barriers include the 
need for specialised expertise in software installation, 
configuration, and maintenance. Organisational barriers 
encompass resistance to change, concerns about 
system stability, and uncertainties regarding long-term 
sustainability (Fingerhuth et al., 2018).

To mitigate these challenges, libraries can:

•	 Invest in training and capacity building: Developing 
in-house expertise through professional development 
and collaboration with OSS communities.

•	 Engage stakeholders early: Involving library staff, 
users, and institutional IT departments in planning 
and decision-making processes.

•	 Pilot and iterate: Implementing phased rollouts and 
iterative testing to identify and resolve issues before 
full deployment.

•	 Leverage community support: Participating in OSS user 
groups, forums, and conferences to access collective 
knowledge and resources.

Sustainability and Project Longevity

The sustainability of OSS projects depends on active 
communities, transparent governance, and reliable funding. 
Libraries can contribute to sustainability by:

•	 Contributing code and documentation: Enhancing the 
software for the benefit of all users.

•	 Supporting core developers: Providing financial or 
in-kind resources to maintainers.

•	 Advocating for institutional support: Securing 
commitment from leadership for long-term investment 
in OSS infrastructure.

Successful OSS projects, such as those reviewed by 
Fingerhuth et al. (2018) and Kirchner et al. (2019), exemplify 
the importance of community engagement and institutional 
backing.

Data Security and Privacy

Libraries must implement robust security measures to 
protect user data and ensure compliance with privacy 
regulations. Regular software updates, vulnerability 
assessments, and staff training are essential components 
of a comprehensive security strategy (Bi et al., 2023).

User privacy can be safeguarded through anonymisation 
of usage data, transparent data policies, and user consent 
mechanisms. Libraries should balance the benefits of 
analytics with the ethical imperative to protect individual 
privacy.

Data Quality and Analytics

Accurate data collection and analysis are critical for measuring 
the impact of computerisation on user engagement. As 
highlighted by Bi et al. (2023), distinguishing genuine user 
activity from automated or malicious interactions is a 
complex task requiring sophisticated detection methods. 
Libraries should employ quality assurance protocols to 
validate analytics and ensure data-driven decision-making.

Case Studies and Best Practices
Case Study 1: Open-Source Software in Quantum 
Computing

Fingerhuth et al. (2018) provide a comprehensive review 
of OSS projects in quantum computing, highlighting the 
diversity of tools, frameworks, and communities. The study 
identifies best practices that foster active user communities, 
including comprehensive documentation, adherence to 
open standards, and inclusive project culture. The authors 
emphasise the importance of reproducibility, impact, and 
community building as drivers of OSS success.

Academic libraries can draw lessons from this case by 
prioritising documentation, community engagement, and 
user empowerment in OSS adoption.

Case Study 2: Medical Imaging Interaction Toolkit 
(MITK)

Kirchner et al. (2019) describe the development and 
application of an open-source platform for translational 
photoacoustic research. The MITK framework supports 
real-time image processing, hardware integration, and 
extensible plugin architectures. The project demonstrates 
the value of open-source platforms in fostering translational 
research, enabling rapid prototyping, and supporting 
diverse clinical use cases.

The modular architecture and community-driven 
development of MITK offer a model for academic libraries 
seeking to implement flexible, customisable OSS solutions.

Case Study 3: papaya2—2D Irreducible Minkowski 
Tensor Computation

Schaller et al. (2020) introduce papaya2, an OSS library 
for quantitative shape analysis in scientific and technical 
domains. The project exemplifies best practices in OSS 
development, including cross-platform compatibility, 
language bindings, and extensive documentation. Papaya2’s 
adaptability and support for user-driven analysis highlight 
the potential of OSS to support specialised research and 
educational needs.
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Academic libraries can leverage similar approaches to 
support domain-specific resource management, data 
visualisation, and user-driven analytics.

Case Study 4: Bot Hawk—Bots Detection in Open-
Source Software Projects

Bi et al. (2023) present Bot Hawk, a model for detecting 
bots in OSS projects using machine learning and behavioural 
analysis. The study underscores the importance of data 
quality, accurate labelling, and model evaluation in ensuring 
the reliability of analytics. The challenges identified in bot 
detection—such as the blending of automated and human 
behaviour—are relevant to libraries seeking to maintain 
the integrity of user data and analytics.

By implementing rigorous data validation protocols, 
libraries can ensure that usage statistics reflect genuine 
user engagement.

Proposed Framework for Computerising Academic Libraries 
Using Open-Source Software

Drawing on the literature and case studies reviewed, 
this paper proposes a framework for the effective 
computerisation of academic libraries using OSS, with 
the goal of maximising user engagement and inclusivity.

Needs Assessment and Stakeholder Engagement

•	 Conduct comprehensive needs assessments: Identify 
user requirements, institutional goals, and technical 
constraints.

•	 Involve stakeholders: Engage library staff, users, IT 
personnel, and institutional leadership in the planning 
process.

Selection of OSS Platforms and Tools

•	 Evaluate available OSS platforms: Assess features, 
community support, scalability, and compatibility with 
institutional systems.

•	 Prioritise modularity and extensibility: Choose 
platforms that support customisation and integration 
with other services.

Customization and Localization

•	 Develop or adapt modules: Tailor system features to 
meet local needs, including accessibility, multilingual 
support, and domain-specific workflows.

•	 Contribute enhancements to the community: Share 
improvements to benefit other libraries and foster 
collaborative development.

Training and Capacity Building

•	 Provide training for staff and users: Develop resources 
to support onboarding, troubleshooting, and ongoing 
skill development.

•	 Foster a culture of learning: Encourage experimentation, 
feedback, and continuous improvement.

Data Quality and Security

•	 Implement data validation and quality assurance 
protocols: Ensure the accuracy and reliability of 
catalogue records and usage analytics.

•	 Adopt robust security measures: Protect user data 
through encryption, access controls, and regular 
updates.

•	 Safeguard user privacy: Implement transparent data 
policies and consent mechanisms.

Monitoring, Evaluation, and Continuous 
Improvement

•	 Collect and analyse usage data: Monitor trends in 
library engagement and resource utilisation.

•	 Solicit user feedback: Gather input on system usability, 
features, and satisfaction.

•	 Iterate and refine: Use data and feedback to guide 
system enhancements and service development.

Community Engagement and Sustainability

•	 Participate in OSS communities: Engage in forums, 
conferences, and collaborative projects.

•	 Support project sustainability: Contribute code, 
documentation, and advocacy to ensure the longevity 
of critical OSS platforms.

Conclusion
The integration of open-source software into the 
computerisation of academic libraries represents a 
transformative opportunity to enhance library services, 
expand access, and foster user engagement. OSS platforms 
offer a flexible, cost-effective, and community-driven 
alternative to proprietary solutions, aligning with the core 
values of academic librarianship.

Empirical evidence from related domains underscores the 
potential of OSS to attract active user communities, support 
reproducibility, and drive innovation. The challenges 
inherent in OSS adoption—technical, organisational, and 
data-related—can be addressed through strategic planning, 
community engagement, and continuous improvement.

This paper proposes a framework for OSS-driven library 
computerisation that emphasises needs assessment, 
stakeholder engagement, customisation, data quality, 
security, and sustainability. By adopting this framework, 
academic libraries can maximise the benefits of OSS, 
enhance user engagement, and fulfil their mission as 
gateways to knowledge in the digital era.

As academic libraries continue to navigate the complexities 
of digital transformation, the principles and practices of 
open-source software provide a roadmap for building 
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resilient, inclusive, and user-centred information 
ecosystems. The future of academic libraries lies not only 
in the adoption of technology but also in the cultivation of 
communities—of users, developers, and scholars—united 
by a shared commitment to openness, collaboration, and 
the pursuit of knowledge.
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