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Abstract

The paper examined the perspective of cloud computing as emerging technology and how it
affects all sectors of human endeavour, particularly information access and storage in libraries
and information centres. It discusses the cloud computing, information access and storage,
libraries and information centres, types of cloud computing, cloud computing models, how they
are being employed in the provision of library and information services. Also, potentials of cloud
computing in libraries and information centres and challenges of deploying them in library and
information centres have been highlighted. It concluded that there should be forward looking,
risk taking and inspiring library and information centres management and authority readily
available and willing to provide the requisite human and material resources and support to
facilitate effective potentials of the cloud computing for the systematic advancement of library
and information centres operations, resources and services. To a large extent, when such steps
are systematically adopted, unlocking the potentials of cloud computing for information access
and storage will have a great impact on information resources utilization in libraries and
information centres for sustainable development.
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Introduction

It is generally believed that every system of any type and for whatever purpose has to
undergo and experience some kind of changes and transformation at one time or the other in
order to effectively and efficiently respond to anticipated and unexpected changing
circumstances and expectations of the time. The way and manner such changes and
transformation will occur can be incremental, strategic or systematic to effectively meet the
everchanging needs and aspirations of the moment with less or no delay. It therefore becomes
expedient and necessary too for library and information professionals to plan for response
strategies to desirable or undesirable outcomes. Thus, the adoption of cloud computing vis-a-vis
the unlocking of its relevance as a gateway for information access and storage in libraries and
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information centres should be seen as one paradigm shift in the way and manner libraries and
librarians conduct their information business to accommodate any form of change and
transformation. In order to effectively and efficiently strive for excellence and competition in the
information market, libraries and information centers must in the wake of technology
advancement, be seen to deploy cloud computing and harness its potentials as imperative
gateway to information access and storage in the digital age. The library and information service
delivery in the 21% century is driven by deployment of new technologies. It is gradually
becoming impossible to deliver effective library services without applying technologies, (Kari,
2020). Cloud computing, according to Salam and Ali as cited in Tella, et al, (2020) has the
potential to remarkably enhance library staff’s productivity and can radically reengineer and
regenerate library operations that support the rendering of effective information services

Also, it is paramount to emphasize the need for library managers at all levels to
appreciate the invaluable opportunities offered by cloud computing in guaranteeing data security,
ease of access, to information, service efficiency, service effectiveness, and above all customer
satisfaction. It is against this backdrop that, this paper attempted to unlock the potentials of cloud
computing as a gateway for information access and storage in library and information service
delivery in the 21% century. Specifically, the objectives of the paper therefore are to:

1. Provide conceptual explanation on the concept of cloud computing, information storage
and access, library and information centers

Discuss the types of cloud computing cloud computing models

Account for the state of library and information centers

Highlight the nexus between cloud computing and information storage and access
Examine the potentials of cloud computing deployment

Highlight the challenges of cloud computing deployment

Proffer possible way forward to addressing the challenges

No ook~ wd

Cloud Computing

Cloud computing is a new phenomenon and has emerged for outsourcing of computing
infrastructure, storage of client data and applications that are accessed via a remote server
(Hosch, 2009; Knoor & Grumman, 2008). It is a Web-based solution that provides speed and
quality information services to customers across the globe. Cloud computing can be seen as a
model for enabling convenient, on-demand network access to a shared pool of configurable
computing resources (e.g., networks, servers, storage, applications, and services) that can be
rapidly provisioned and released with minimal management effort or service provider interaction
(Lokesh, Mohamed, Bhupendra, Saurav and Rahul, 2022). It is the practice of using a network of
remote servers hosted on the Internet to store, manage and process data rather than a local server
or a personal computer (Raza, 2023).

By and large, cloud computing is the provision and enhancement of services through
various systems having large data centers and powerful servers that host web applications. This
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involves creation, integration and diffusion of resources and services using distributed computers
on the Internet. Provisioning and sharing of resources, software, applications and information on
public cloud services are made available to the clients. Put simply, cloud computing is the
sharing and use of applications and resources of a network environment to get work done
without concern about ownership and management of the network’s resources and applications.
It can further be deduced that cloud computing can be conceived as a technologically based
platform or infrastructure consisting of applications, storage media and networks that allow
individuals and organizations — including libraries and information centers - to have unhindered
access to and share data, information and knowledge to their respective customers/users.

Interestingly, many individuals and organizations including libraries and information
centers are adopting cloud computing technology model to ensure quick access to information
services. Khozani et al (2021) assert that libraries and information centers are seen as the
organizations that can hugely benefit from this technology. Currently, a large portion of the
operations and services provided by libraries are based on information technologies such as
information networks and the Internet. Additionally, they are saved from hosting and operating
multiple servers over their own network. It saves them from the burden and risk of constantly
hardware failure, power failure and fluctuations, no need not to worry of installing the software,
upgrading or backup issues and above all, it saves the cost to the organization, (Kumari, 2022)
Information Access and Storage

Information access refers to the means or modes through which information is made
available, or to an entire range of possibilities for making information and information services
available to the users. It is the right to use information available in print, non-print/electronic, or micro
format resources, (Keralapura, 2003). It is the increase and provision of information resources to customers in
order to increase their knowledge base (Nwachukwu, Abdulsalami and Polina, 2014). Thus, the increase in use of
information resources and its importance raises concemn as to whether these resources are fully accessible to all
users. The central significance of access to all recorded knowledge and experience is underlined by the absence of
any restriction of guidance as the nature of the contents of the library and information centres. The framework of
information makes two values of assumption to the function of a library and the right accessibility to it or not.
Library resources provide information on the user groups that benefit from information accessibility.

On the other hand, information storage according to Kenneth (2021) is the use of
collective methods, tools and/or technologies that capture and retain information. These methods,
tools or technologies can be traditional or contemporary information storage approach.
Traditional information storage is fully centered on the use physical information storage objects
or facilities such as shelves, archival boxes, file folders file cabinets etc. However, as the world
of information evolved due to rapid advancement in disruptive technologies, contemporary tools
and methods such as databases, hard discs, CDs, DVDs, and cloud were introduced and adopted
for the storage of digital information and knowledge for access and use of users in libraries and
information centers.
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Libraries and Information Centres

The basic mission and objectives of libraries and information centres regardless of type
and the operating environment should be to support and promote natural and social justice,
equity, fair play and democratisation of information access and uitilisation. Mohammed (2017)
argued that library and information centres service agenda should make provision for freedom to
seek, identify, retrieve, receives, access, impart and utilise information and ideas of all kind and
quantum on the equal basis by all categories of customers, regardless of their physical and
psychological features and challenges, for their information, enjoyment, education, research,
entertainment etc. through varied communication media most suitable to them and of their
choice. This implies that, weather the customers are physically able, disable or differently able,
there should be no discrimination in service provision to satisfy their needs. According to
Ranganathan, libraries and information centres “are growing organisms, they must therefore
constantly change in order to deliver value added information services for sustainable
development” (Umar, 2018). He added that today’s libraries and information centres are
characterized by innovations and creativity driven by research, information and communication
technologies acceptance and applications.

In a nutshell, the above conceptions clearly portray library and information centre as a
valuable pathway for achieving sustainable by creating an “enabling platform well equipped with
high quality information resources, services, facilities, system and competent personnel where
individual citizens could have unhindered access to and use information and knowledge”
(Ezekiel, Mohammed and Maimuna, 2022). In effect, Library and information centres remain
strategic platform for reading, research and relaxations in safe and serene environment,
individual study and consultation; formal and informal peer group study, meeting and
socialization, academic and non-academic support services such as teaching, learning and
research, and finding solution to touring exhibition and displays; films and slide shows; debate
and discourse; social, cultural and political networking and integration, (Mohammed, 2017). This
perspective is a pointer to the fact that it is expedient and compulsory for library managers to
deploy cloud computing and unlock its potentials as a gateway for information access and
storage in their libraries and information centres.

Types of Cloud Computing

There are different types and classifications of cloud computing. it can either be classified
based on the deployment model or the type of service. According to the specific deployment
model, cloud computing can be classified into public, private, and hybrid cloud, (Parlinska and
Iryna, 2017). Also, at the same time it can be classified as Infrastructure-as-a-Service (laaS),
Platform-as-a-Service (PaaS), and Software-as-a-Service (SaaS) based on the service the cloud
model offers, (Patil & BasuMallick, 2022). The figure below depicts the various typologies and
classification of cloud computing.
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Types of Cloud Computing based on Deployment
Under this section, private, public and hybrid types of clouds will be briefly explained as
follows:
Private Cloud

Private cloud which is opposite to the public cloud, is the type of cloud which works in
one organisation with many users and it gives the possibility to build the cloud by taking into
consideration all organisations preferences and needs. Lokesh, Mohamed, Bhupendra, Saurav
and Rahul, (2022) and Akhour and Javed (2022) argued that in private cloud model, the cloud
infrastructure is owned by a single entity for the personal application and it is only accessible to
the owner or related person, under the direct control of the owner as well as the services provided
is for to the owner. It is also termed internal, enterprise, or corporate cloud. Patil & BasuMallick
(2022) stated that a private cloud is usually managed via internal resources and is not accessible
to anyone outside the organization. They further buttressed that a private cloud provides a higher
level of security through company firewalls and internal hosting to ensure that an organization’s
sensitive data is not accessible to third-party providers.

Public Cloud

The public cloud is located outside the entity of the user of cloud. This implies that, the
user has limited access to cloud infrastructure and working in this cloud does not require the
special equipment apart from Internet access. Public cloud refers to computing services offered
by third-party providers over the internet and it is available to anyone who wants to use or
purchase them, (Patil & BasuMallick, 2022). These services could be free or sold on-demand,
where users only have to pay per usage for the CPU cycles, storage, or bandwidth they consume.
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For instance, libraries and information centers could decide to pay or get free cloud services for
their data, information resources and knowledge. In effect, it is convenient for libraries that are
looking for fast and cheap access to data and offer scalable RAM and flexible bandwidth,
making it easier for businesses to scale their storage needs.

Hybrid Cloud

This is a combination of private and public cloud features and capabilities. It is seen as
“the best of all models which allows a shift of workloads between private and public clouds as
the computing and cost requirements change” (Patil & BasuMallick, 2022). In a hybrid cloud
model, companies and organisations can only pay for the resources they use temporarily instead
of purchasing and maintaining resources that may not be used for an extended period. In essence,
a hybrid cloud offers the benefits of a public cloud without its security risks.
Based on the service model, cloud can be classified into Infrastructure-as-a-Service (laas),
Platform-as-a-Service (PaaS), and Software-as-a-Service (SaaS). Let us take a look at each one
as follows:

Infrastructure-as-a-Service (laaS)

Infrastructure as a service or (laaS) is a type of cloud computing in which a service
provider is responsible for providing servers, storage, and networking over a virtual interface. In
this service, the user does not need to manage cloud infrastructure but has control over the
storage, operating systems, and deployed applications, (Patil & BasuMallick, 2022). In addition,
user does not buy separately software, servers, network equipment or data-center space; rather
users buy it as fully outsourced service. Example of such include: Amazons web services.

Platform-as-a-Service (PaaS)

The Platform as a Service (PaaS) is a category of service which provides platform or
environment to allow the developers to build the required applications or software to allow user
have access simply via a web browser over the Internet. The software could be deployed and
configuration settings are done by users. All types of libraries and information centers,
irrespective of its size, can adopt this service as it is very hassle free, less worry about the
maintenance of hardware of software infrastructure. It also offers free solutions such as Google
Apps for information, a free online suite of tools that include Gmail and yahoomail for electronic
mail, Google Docs for documents, spreadsheets and presentations; and Microsoft’s cloud service
like SkyDrive. In this type of service, a user purchases the resources from a vendor on a pay-as-
you-go basis and can access them over a secure connection.

Software-as-a-Service (SaaS)

The Software as a Service or Saas is a service in which software or applications are
provided to the users as a service. This program can be accessed online via any suitable client
such as a web browser. In this model, the users are provided access to the applications through
licenses or subscriptions. Example of such services include: Google Apps, Salesforce, Hotmail,
Skype, Web 2.0 solutions such as Facebook, Twitter and Flickr. Software as a Service is useful
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in libraries and information centers because it has less worry about hosting, installation,
upgrading, or maintaining the software or applications. In addition, the user has low initial costs
and access is usually 24/7 support services. Also, under this service model, the service provider
manages all the hardware, middleware, application software, and security.

Contrastingly, Raza (2023) further identified other types of cloud service models such as
Container as a Service (CaaS), Monitoring as a Service (MaaS), Anything/Everything as a
Service (Xaas) and Function as a Service (FaaS) respectively.

The Current State of Affairs

It is a fact that libraries and information centers in Nigeria have to some extent deployed
information and communication technologies in order to enhance their services to their user
communities. Ogwo et al, (2022) observed that academic libraries in most developing countries
and Nigeria in particular are gradually digitizing their contents, operations and services using
computers, Integrated Library Management Software (ILMS), servers, website etc. Today,
information resources are not only acquired in print but in digital format; information resources
that are in print are equally been retrospectively converted into digital resources and are stored in
networked environment on either offline or online databases. Similarly, many libraries have
developed institutional digital repositories in order facilitate access to and retrieval of
information and knowledge with either onsite physical servers or remotely cloud servers. Ango
(2022) stated that many libraries have started integrating themselves with information and
communication technologies on content delivery, communication and collaboration by adopting
cloud computing.

Regrettably, it can be rightly argued that, the potentials of cloud computing as a gateway
for information access and storage have not been fully harnessed by libraries and information
centres in Nigeria. A look at more recent research shows that cloud computing is a common and
trivial subject in developed countries; however, it still poses challenges for libraries in
developing countries, (Khozani et al, 2021). Some of these challenges might include the
management and maintenance of the technological infrastructures due to paucity of funds, poor
skills among librarians and their attitude towards technology deployment in libraries and
information centers. It is therefore imperative to demand a radical progressive attitudinal change
from library and information professionals to “expand their knowledge and skills in the field of
cloud computing and take a step to promote the adoption of this technology” (Khozani et al,
2021).

The Nexus Between Cloud Computing and Information Access and Storage

It is generally accepted that cloud computing technologies and libraries and information
services are intricately intertwined especially with respect to information access and storage.
Thus, cloud computing offers library and information centres the opportunity to provide effective
and efficient information services to their diverse user communities. In this regard, the cloud
service provider handles and supports all services including issues of installation, licensing,
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upgrading and maintenance of the systems. Additionally, cloud computing organizations provide
infrastructure, networks, servers, applications, platforms and related services for information
access and storage. Thus, this allows libraries and information centres to maximize the services
to access and store the needed information (Mohammed, 2018).

Essentially, libraries and information centres are created to guarantee unhindered access
to information and knowledge with maximum ease and speed. On the other hand, cloud
computing as a platform is considered as a veritable solution complementing the traditional tools
and apparatus used in information access and storage. It is therefore right to conceived the notion
that the deployment of cloud computing as a gateway for information access and storage is a
necessary pathway, which library and information centers must follow if they want to survive,
grow and remain relevant and competitive in the information business environment. Certainly,
cloud computing serves as an enabler for efficient and effective 24/7 access to and storage of
information. In essence, the synergy between cloud computing and information access and
storage in libraries and information centres is very vital and librarians have a responsibility to
work out modalities to maintain and sustain the relationships by continued deployment of
information and communication technologies for ease of library operations.

Potentials of Cloud Computing in Libraries and Information Centres

The extent to which the potential of cloud computing can be unlocked and subsequently
harnessed by libraries and information centres for information access and storage is directly
dependent upon the types/categories, models and service, securities, network infrastructures
deployed by them. Makori (2016) argued that the information environment is characterized by
the information explosion which has forced libraries and information centers to look at effective
methods of providing quality services to their clients. This implies that modern technological
trends brought by personal computing and networking are compelling libraries and information
centers to create online communities through globalisation of information services, unlimited
access to information and communication services, mass provision of information services,
economics of information and open source systems.

Cloud computing therefore is the emerging new landscape of handling and supporting
information services that takes advantage of numerous open source applications, modules and
components. Varghese and Buyya (2017) argued that in the twenty-first century, many internet-
based organizations, vendors and institutions are involved in various activities or initiatives
meant to promote cloud computing model in libraries and information centers. For instance,
Yahoo, Google and IBM are engaged in funding universities whose purpose is to promote
research in cloud computing projects. These companies provide hardware, software and services
to augment university curricula and expand research horizons for the academy using the cloud
computing model. Thus, university libraries must change the traditional practices of handling and
managing information services and address all the informational and technological needs of the
clients where the emphasis is on the quality delivery of services.
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Weinman, (2012) outlined the following points as the economic potentials of the use of cloud
computing:

(a) common infrastructure which gives possibility to decrease the money spent on
Information Technology equipment (for example: no need to have own server.

(b) Cloud computing has online accessibility, the user needs only the Internet access and
cloud does not exist without network.

(c) Cloud computing has location independence and users can access the cloud services
at any location they are.

(d) Cloud computing has utility pricing where users of the cloud pay only for the service
they currently use (pay-per-use pricing).

(e) Cloud computing has on-demand resources which gives possibility for users to
allocate the right quantity of resources at the right time. This implies that the users get
all information they need based on their current real time demand.

Other potentials of cloud computing as a gateway for information access and storage could be
summarize as follows:

X/
X4

L)

Provision of timely and unhindered access to information and knowledge;

Guaranteeing effective information/data storage;

Facilitate collection development functions and processes in library and information
centres;

Facilitation of information retrieval processes;

Ensures maximum information/data integrity and security;

Reduction in the cost of technological infrastructure deployment and systems
maintenance;

Promotion of research and e-learning experiences; and

Building collaboration, partnership and alliances for resource sharing.

X/ X/
L XA X4

R/
A X4

e

%

e

%
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Challenges of Deploying Cloud Computing in Libraries and Information Centres

It is a fact that technology, especially cloud computing, is fast evolving at a quantum
leap. Like in other sectors of human endeavour, cloud computing is transforming the way and
manner information access and storage are carried out in terms of the processes, facilities used,
devices and manpower requirements. Generally, accepting, adopting, deploying, and sustaining
cloud computing successfully in libraries and information centres, will create a better
information service environment and experiences devoid of user apathy and frustrations.
However, deploying cloud computing in libraries and information centres operations, resources
and services cannot be without some obvious challenges. Lokesh, Mohammed, Bhupendra,
Saurav and Rahul, (2022) highlighted that cloud computing is prone to security lapses which
could end up compromising the delivery of services. Also, according to Usman (2021) Internet
speed, privacy and system breakdown are some of the challenges of deploying cloud computing.
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Regrettably, Once the system breakdown and security risks occur, the consequences are
potentially harmful to many libraries and information centres. In addition, outsourced data and
resources are never safe. It has data privacy, legislation and security concerns challenges. This
implies that libraries and information centres with serious concerns about data security should
build their own private cloud services to keep costs down. Also, Bandwidth issues also tend to
affect the success of cloud computing infrastructures, as some organizations may capitalize on
the use of bandwidth and end up over-charging clients. Many cloud companies sell bandwidth
services based on “average” or peak usage instead of maximum usage.

In similar mode, some other challenges to deploying cloud computing in libraries and
information centres include but are not limited to:

X/
X4

L)

Data privacy and security risks
Networking infrastructure
Bandwidth adequacy and effectiveness
Initial cost of deployment of cloud computing
¢+ Skilled manpower in libraries and information centres.

R/ R/
AR X4

e

*

>

Conclusion

There is no doubt that cloud computing is a gate way to information access and storage in
libraries and information services and could bring to a large extent good transformations,
innovations and create a new vista in the way and manner library services are rendered to
customers in the 21% century. It also has the capacity and opportunities to change the status quo
of the libraries and information services for the good of national development and sustainable
future. Additionally, cloud computing can passionately inspire the vision, mission, goals and
aspirations of libraries and information centres towards fostering cooperation, build spirited
teams, create standards of excellence and guarantee effective and efficient information service
delivery. It is therefore hope that that, the paradigm shift should be embraced by librarians and
information centre managers in order to unlock and harnesses the numerous potentials of cloud
computing as a gateway for information access and storage in our libraries and information
centres.

The way forward

In the light of the foregoings, it is suggested that,

% the management of library and information centres should take critical decision on the
types and model of cloud computing to deploy or adopt in the best interest of their
teaming customers;

+ library/information managers should prioritize building the essential technical know-how
and computer proficiency especially among the staff and possibly the customers through
organized seminars, in-service trainings, conferences and workshops;

% libraries and information centres should as a matter of policy deploy and implement the

most affordable and reliable cloud software model and services for the overall
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development and advancement of the library and information services to their user

communities;

libraries and information centres need dedicated corps of personnel who are innovation

oriented; think differently from the “norms”; strategically engage in team work; and

effectively communicate and respond to anticipated and impromptu changes and
transformation as the profession demands.

% Above all, there should be forward looking, risk taking and inspiring library and
information centres management and authority who are readily available and willing to
provide the requisite human and material resources and support to facilitate speedy
unlocking and harnessing of the potentials of the cloud computing in our libraries and
information centres operations, resources and services.

X/
°e
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