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Preface

The ever-evolving landscape of computing has witnessed a
paradigm shift toward the adoption of predictive methods,
intelligent algorithms, and sustainable technologies. As we
step further into the era of next-generation computing, the
confluence of Artificial Intelligence (AI), Machine Learning
(ML), the Internet of Things (IoT), Blockchain, and
sustainable system design is transforming how societies
function and innovate. The edited volume titled Predictive
Methods in Next-Generation Computing is a timely and
comprehensive compilation of research that brings
together diverse perspectives on the application of
intelligent computational techniques for shaping a smarter
and more sustainable future.

This book aims to explore how predictive analytics, driven
by Al and allied technologies, can address real-world
challenges across various domains such as healthcare,
transportation, energy systems, smart cities, and secure
digital ecosystems. Each chapter contributes a unique
insight into how predictive methodologies are being used to
build efficient, intelligent, and future-ready applications.

Beginning with an overview of intelligent computational
techniques and their relevance in smart applications, the
book transitions into sustainable design strategies and
global development paradigms powered by predictive
models. The role of intelligent systems in managing urban
transport, traffic, and infrastructure is examined through
dedicated chapters, highlighting the importance of data-
driven planning for urban sustainability. Further, the
application of IoT in secure and smart development,
especially in the context of smart cities and traffic systems,
is discussed with practical frameworks and models.



Healthcare and biomedical informatics are addressed
through predictive diagnostics, exemplified by the use of
Autoencoders and Principal Components in heart disease
classification. The integration of Blockchain in managing
medical data and decentralized financial systems illustrates
the emergence of secure and transparent computing
ecosystems. Moreover, this volume also delves into the
energy domain, focusing on renewable energy integration,
data center optimization, and analytics for resource
sustainability — critical aspects for the green
transformation of digital infrastructure. This also addresses
the security and privacy issues with the importance of
safeguarding data in predictive environments, a growing
concern in the age of ubiquitous computing.

This book is intended for researchers, academicians,
industry professionals, and students who are eager to
understand the cutting-edge advancements and
applications of predictive methods in next-generation
computing. It serves both as a reference for ongoing
research and as a source of inspiration for developing
innovative solutions to contemporary challenges.
Additionally, the book provides the consideration and
impact of technologies on lives of all stakeholders including
industrialists and academicians, customers, government
and policy makers. May this book serve as a catalyst for
thought, innovation, and forward-looking collaboration in
the next era of computational discovery.
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Introduction to Intelligent Computational

Technologies
C. Geethal, Sajithra S.1, S. Srijayanthil, B. Reena2%, 1. Subha3 and
Sreelakshmi N.4
IR.M.K. Engineering College, Kavaraipettai, India
2Department of Computer Science and Engineering, Hindustan College of
Engineering and Technology, Coimbatore, Tamil Nadu, India
3Zoho Labs, Chennai, India
4] BS Institute Technology for Women, Poojappura, Thiruvananthapuram,
India

Abstract

Indeed, the convergence of smart technologies and sustainability imperatives is
one of vital spectrum and focus in application development within the
contemporary technological context. This chapter investigates the overlap in
these domains by putting forward a framework for designing smart and
sustainable applications via computational techniques. Building on cutting-edge
Artificial Intelligence, Machine Learning, and Data Analytics technologies, it
tackles challenging problems as efficiently as possible by maximizing resource
utilization without compromising the environmental impact. The paper highlights
some key concerns associated with the design, such as data acquisition,
modeling, optimization, and deployment policy. Moreover, it discusses case
studies and applications in different domains to clarify the effectiveness of
intelligent computational techniques and their potential for enabling smart,
sustainable development. By doing so, developers and stakeholders can work
towards building novel pathways that lead to a more efficient, resilient, and
environmentally conscious future. This chapter is all about gathering the right
sets of elements/attributes or factors to utilize for different E-Governance
services. As per this research, weak adoption factors of E-Governance have been
identified and ranked using the fuzzy conjoint technique. These factors are
ranked based on satisfaction levels, from highest to lowest: very satisfied,
satisfied, neither/nor (ambiguous), dissatisfied, and very dissatisfied. The ranking
of the above factors with satisfaction levels also defines whether the government
needs to focus on or not to increase adoption.

Keywords: Smart technologies, sustainability, application development,
intelligent computational techniques, artificial intelligence, machine learning

1.1 Introduction

Implementing e-services, or electronic services, will have a deeply rooted impact
on every citizen of the nation. If the citizens are unwilling to consume these
services, it virtually defeats the purpose of provisioning and consuming e-
services as they are the primary consumers. This pressure therefore blasts the



call to sieve out what factors can ascertain the suitability of such services. So,
the suitable factors have already been identified by the researchers. These
factors are addressed as infrastructure, cost, trust, time, accessibility literacy,
language, willingness, age, gender, and people awareness [1]. The success of e-
services depends on how satisfied people are with their usage. There aren’t many
private players in the community to meet this expectation, so we need support
from the government as well. Internet connectivity, including its speed and
bandwidth, is a crucial factor when implementing e-services across the country.
Another thing to consider is that there are new technologies out. In the case of a
multilingual country, these e-services should also be multilingual. Given the
variations in demand preferences for end-users across the country, it is essential
to understand what specific factors play a critical role in ensuring that
consumers adopt e-services. Hence, this chapter will rank acceptance factors
through fuzzy joint model statistics to address the sluggish access to e-
governance services. The Fuzzy Conjoint Model was proposed by Turksen and
Wilson [2] in 1994. This order of factors was also validated with other ranking
approaches such as those proposed by Biswas [3] and Wang [4].

1.2 Literature Survey

Most theories are based on the Davis Technology Acceptance Model (1989) [5],
the Unified Theory of Acceptance and Use of Technology, the Theory of Reasoned
Action (TRA) [6], the Diffusion of Innovation, etc. Tashfeen Miral Screwvala
extended the work of Carter and Belanger (2005) [7] by identifying the ‘purpose
of use’ factor. When deploying technology-based electronic services, the security
of existing information is a highly important factor. E-services [8] introduced by
the government offer numerous benefits, including increased reusability of
information and citizens’ satisfaction by sharing it with general public. The
author tested an e-governance service introduced by the city council of New
Delhi, India [9]. The central idea is that, based on literature research, it can be
assumed that the adoption of these services depends on how citizens perceive
government electronic services. Table 1.1 lists some of the theories discussed by
researchers [10] that the study or research found. Table 1.2 presents the key
attributes affecting e-governance adoption.



Table 1.1 Some empirical theories about adoption models.

Model/theory Factors/items

A Unified
Model of E-
Governance
Adoption
(UMEGA)

TAM?2
(Extended
Technology
Acceptance
Model)

DOI (Diffusion
of Innovation)

Perceived
service quality
and
recommendation

Thought/Image

Voluntariness

Job relevance
Quality of
output
Benefits

Complexity

Observability

Definitions

Recognizing the quality and trust
of service to the government, as
well as the intent to use and
recommend e-government

services.

An image of a person after using
an innovative service.

Personal evaluation of the
voluntary use of innovative

services.

Identify the system that applies to
his or her work.

Comparison with the previous

version.

How is the E-Governance service
advantageous over its
predecessor?

The system is relatively difficult to
use and understand.

Determine the output of

innovation.

Authors

Mensah et
al.,, 2020
[11]

Venkatesh,
2000 [15]

Moore and
Benbasat,
1991 [16]

Rogers and
Shoemaker,
1971 [17]
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Swarna, ISBN: 9781119760528. Covering one of the most
important subjects to our society today, this editorial team
delves into solutions taken from evolving deep learning
approaches, solutions allow computers to learn from
experience and understand the world in terms of a
hierarchy of concepts.

MACHINE LEARNING TECHNIQUES AND ANALYTICS
FOR CLOUD SECURITY, Edited by Rajdeep Chakraborty,
Anupam Ghosh and Jyotsna Kumar Mandal, ISBN:
9781119762256. This book covers new methods, surveys,
case studies, and policy with almost all machine learning
techniques and analytics for cloud security solutions.

SECURITY DESIGNS FOR THE CLOUD, IOT AND SOCIAL
NETWORKING, Edited by Dac-Nhuong Le, Chintin Bhatt
and Mani Madhukar, ISBN: 9781119592266. The book
provides cutting-edge research that delivers insights into
the tools, opportunities, novel strategies, techniques, and
challenges for handling security issues in cloud computing,
Internet of Things and social networking.



DESIGN AND ANALYSIS OF SECURITY PROTOCOLS FOR
COMMUNICATION, Edited by Dinesh Goyal, S.
Balamurugan, Sheng-Lung Peng and O.P. Verma, ISBN:
9781119555643. The book combines analysis and
comparison of various security protocols such as HTTP,
SMTP, RTP, RTCP, FTP, UDP for mobile or multimedia
streaming security protocol.

SMART GRIDS FOR SMART CITIES VOLUME 2: Real-Time
Applications in Smart Cities, Edited by O.V. Gnana
Swathika, K. Karthikeyan, and Sanjeevikumar Padmanaban,
ISBN: 9781394215874. Written and edited by a team of
experts in the field, this second volume in a two-volume set
focuses on an interdisciplinary perspective on the financial,
environmental, and other benefits of smart grid
technologies and solutions for smart cities.

SMART GRIDS AND INTERNET OF THINGS, Edited by
Sanjeevikumar Padmanaban, Jens Bo Holm-Nielsen, Rajesh
Kumar Dhanaraj, Malathy Sathyamoorthy, and
Balamurugan Balusamy, ISBN: 9781119812449. Written
and edited by a team of international professionals, this
groundbreaking new volume covers the latest technologies
in automation, tracking, energy distribution and
consumption of Internet of Things (IoT) devices with smart
grids.



