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ABSTRACT

Technology is changing and playing an important role in developing different sectors and fields and as 
a result, it is helping in building of Digital Society. In the fields of Computing, Computer Science is 
considered as oldest with the activities of Computing and Information Processing. After the development of 
the Computer Science another important subject has been developed, i.e., Information Technology; which 
is applied in nature and started for information processing and other activities using various information 
techniques and technologies. Information Technology takes the help of different sub-components in 
information collection, selection, processing, management, and delivery. Among the sub components 
few important are Software Technology, Networking Technology, Database Technology, Multimedia 
Technology, Web Technology, and so on. Further, the field of Information Technology is also changing and 
incorporating with other domains and fields. Information Science is older than Information Technology but 
mainly deals with the manual information systems and management; and after the arrival of Information 
Technology, it has changed its methods, scope for its activities. Emerging technologies have changed the 
entire arena of Information Technology. This paper discusses the emerging fields of Information Technology 
with reference to its components and emerging sub technologies.

Keywords: Information Technology, IT, Computing, Emerging Technologies, Information Infrastructure, 
Digital Society, IT Age

Information Technology is an important subject and field of study in technological progress and 
development. It also offers the overall development of an organization as well as an institution. Information 
Science and Technology is a broad and emerging field incorporating ‘Information Science (IS)’ and 
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‘Information Technology (IT)’. It is a merging domain and therefore inherits the nature and features of 
Information Science/ Informatics i.e., the role in societal development in a different context[12],[23],[34]. 
Today Information Technology is required in a wide range of areas and sectors viz.—

 � Education, Teaching, and Research
 � Business, Commerce, and Industry
 � Health, Medicine, and Clinical Systems
 � Government and Administration
 � Social Science and Systems
 � Biological Science and Systems, etc.

The field of Information Technology is changing its shape radically with various components which are 
helpful in information activities and technological solutions.

Objective

The paper entitled ‘Emerging IT and Computing Gradients in Information Science’ is a short review 
work and kind of trend survey incorporating following objective—

 � To learn about the basics of Information Technology with its meaning and basic components in 
a brief manner.

 � To learn about the emerging technologies and components in Information Technology.
 � To find out the basic differences between Information Technology with the Information Science 

in a brief manner.
 � To find out the role of IT and Computing in Social Development.

Information Technology: Basics

Information Technology or IT is an applied science domain which is responsible for the information 
activities using different kinds of technologies and such components apart from traditional and most used 
Software Technology few important are Network Technology, Web Technology, Database Technology, 
Multimedia Technology[6],[13],[33]. The following are basic of each component—

Network Technology

Network Technology is an important component in IT and is dedicated in designing, developing, 
management of network systems, and communications. Network Technology talks about many things like 
basics of computer networks, network management, system administration, wireless network, network 
security, network planning and policy, converged networks, cloud computing, routing and switching 
technology, etc.[8],[9],[32].

Database Technology

Database Technology is another important technology in IT and it is responsible for the planning, designing, 
development, management, evaluation of database management systems using different software. A 
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Database may be online as well as offline and may be based on text based or numeric, multimedia based. 
Database Technology is closely associated with DBMS, data warehousing, data mining, etc. Some of the 
Traditional Database Technology related activities are performed by various DBMS viz. MySQL, MS-
SQL, Oracle, MS Access, IBM Tivoli Management, etc. The latest additions of Database Technology 
include the Big Data, Data Analytics, Data Science, etc.

Web Technology

Web Technology is dedicated and responsible in designing, developing, and management of different 
kinds of website and web portals; and for this various methods and different Sub Technologies fulfill 
its desired objective viz. Web based programming (like HTML, DHTML, XML), Scripting Language 
(like Java Script, VB Script), High level Web Programming (like PHP, Perl), Content Management (like 
wordpress, joomla, drupal), etc. However, apart from these, Web Technology also deals with Information 
Architecture, Information Techniques, etc.

Multimedia Technology

Multimedia Technology is another very important component of Information Technology that also involves 
with different kinds of designing, development and implementation of multimedia-based products and 
tools. Multimedia Technology is composed with various media like text, image, audio, video, image or 
blend of these. There are many emerging aspects in this technology viz. Animation, 3D, Visual Effects, 
HCI, etc.[1],[5].

Information Technology vis-à-vis Information Science

There are many similarities between Information Technology and Information Science and among these 
few important are mentioned herewith. Information Science is broader than IT and it consists of many 
other additional components for the aspect of traditional information management and fundamentals 
of Information Studies. Therefore, Information Science itself hold all the attributes of IT. Moreover, 
Information Science is older than IT and additionally, it has emerged with different nomenclature[14],[18],[26]. 
The following table 1 depicts herewith a brief about IT and Information Science.

Table 1: Comparision between Information Technology and Information Science

Information Technology Information Science
Origin Information Technology is originated with the 

focus on handling information using tools and 
technologies like database, web, networking, 
multimedia, software technologies, etc. It is 
originated after the evolution of Computer 
Science

Information Science is older than 
Information Technology and responsible 
for information management. However, 
after the birth of IT various other 
components became part of Information 
Science. Therefore, based on origin it is 
older than IT but now after adding IT is 
broader.

Aim & Agenda The main aim of Information Technology is 
to manage information and technologies using 
traditional and latest technologies.

The main objective of Information 
Science is Information Solution to the 
society, organization and institution 
using manual information management 
tool and IT Component.
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Traditional Components Information Technology doesn’t use 
any traditional component for managing 
information or information activities.

Information Science is deals with 
traditional components obviously using 
cataloging, classification, documentation 
and other tools.

Social Aspects Information Technology directly not associated 
with any societal aspects or application 
concentration.

Whereas, Information Science is 
directly associated with societal science 
and society directly.

Emerging Areas Among the emerging areas of Information 
Technology important are Cloud Computing, 
Big Data, Human Computer Interaction, 
Usability Engineering, etc.

Whereas, Information Science talks 
about the knowledge economy, 
information policy, health informatics, 
bio informatics, environmental 
informatics, etc.

Carrier Opportunities With Information Technology some of the 
possible job opportunities are belongs to 
networking, software, database, multimedia and 
web technology, etc.

Information Science apart from the 
position mentioned also deals with the 
job opportunities in documentation, 
information management, IT policy, etc.

Academic Program Common degrees of Information Technology 
are including BSc/BS/MSc/MS/BTech/ MTech/ 
PhD, etc.

Information Science whereas offered 
with all the degrees mentioned except 
BTech/ MTech which is not available.

Alternative Names Information Technology is available with some 
of the similar nomenclature like Information 
and Communication Technology, Information 
Engineering, etc.

Information Science whereas also 
available as Informatics, Computer 
and Information Science, Information 
Systems, etc.

This way Information Technology and Information Science, both are responsible in information processing 
and similar activities[4], [11], [35].

Emerging Trends of IT and Computing

Information Technology components become important in healthy Information Science practice and in 
this regard apart from the traditional IT components many emerging technologies of sub components 
are playing an important role viz. Cloud Computing, Big Data, Human Computer Interaction, Usability 
Engineering, Internet of Things, Converged Network, Information Assurance, Cyber Security, and so 
on (Refer Fig. 1).
The followings are brief description of these technologies in brief manner which will help to learn 
regarding their role in information activities or simply Information Science practice—

Cloud Computing

Cloud computing is one of the latest emerging technology in modern Advanced Computing and Information 
Technology dedicated in virtualization practice from the remote place[10],[22],[34]. Here internet and similar 
kind of technologies play an important role in delivery of the Cloud Computing such as—

 � Software and Applications
 � Platforms.
 � Storage and database systems
 � Hardware and physical infrastructure
 � Contents, etc.
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Cloud Computing & Virtualization

Big Data and Analytics

Human Compuer Interaction

Usability Engineering 

Internet of Things (IoT)

Converged Network

Cyber Security

Information Assurance

Fig. 1: Some of the emerging IT areas/ sub technologies

Cloud computing initially mainly considered as the data storage by the active management by the user 
and therefore also called as Data Centre. However, in recent context it is more than that and it involves 
with different kinds of functions, features, etc in multiple locations by the use of a centralized server. 
The Cloud Computing services are majorly three types viz. Public Cloud Computing, Private Cloud 
Computing, Hybrid Cloud Computing, etc.
Public Cloud Computing is a kind of virtualization and remote based services run by the internet based 
services. Therefore, public cloud computing is offered by the third party and available in multiple 
locations. Private Cloud Computing is just opposite of public cloud and it is dedicated in development 
of the in-house cloud-based service. It is strictly established, managed and operated from the concerned 
organization having higher security and mainly needed in sensitive business and organizations. Hybrid 
Cloud Computing, from its name we can guess that it may be offered by the combination of public & 
private. Hybrid Computing is useful due to its different features and characteristics like—

 � Elasticity
 � Scalability
 � Cost Effectiveness
 � Remote Based services
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 � Multiple Sharing and development
 � Dependency, etc.

Internationally the uses of Cloud Computing are growing regardless of the types of the organizations and 
institutions and thus various vendors and companies have started working on cloud based solutions[2], [3], [25].

Big Data and Analytics

Big Data is the need of the hour. And Big Data is helpful in managing information proliferation since 
it is required for the large amount of generated data. With the help of Big Data management become 
possible in different formats, mediums and ways. Big Data due to its nature also known as Big Data 
Management. Big Data is worthy in complex data management and thus analytics techniques are being 
used for managing data. Big Data is applicable in various areas and sectors like Business Analytics has 
been results as Big Data applications in Business sectors, Health Analytics as the application of Big 
Data Applications in Healthcare and medical sectors, etc. Thus, Big Data is helps in building healthy 
and modern areas in Transportation, Governance, Education, Business, Manufacturing, etc. Big Data is 
considered as important tool in Information Technology for information solutions and therefore required 
in healthy and modern society at a large.
Data is important for everything, all kind of activities and it is required in all the sectors such as Healthcare 
and medicine, Government, Business and Industries, Agriculture, horticulture, Management, Education and 
Training, etc. Big Data applications is growing in managing large as well as complex data management 
using different kind of analytical tools. Therefore, it is also called as Data Analytics in certain context. The 
concentration of Analytics in different sectors leads to various other areas. The term Big Data application 
was evolved in the1990’s and gradually emerged to today’s shape. Moreover, there were major changes 
noticeable recently worldwide. Among the major development done by the companies in this respect are 
include Tera Data Corporation, Seisent IMC,Google, apache, Oracle, IBM, EMC, DELL, etc. Therefore, 
Big Data Analytics, Data Science, etc are play important role in development of the healthy information 
practice and management.

Human Computer Interaction

Human Computer Interaction is abbreviated as HCI and it is considered as a process of design, 
development, implementation as well as evaluation of the interfaces of the electronic products and 
computing systems. However, Human Computer Interaction may be beyond interface designing and 
development. Human Computer Interaction gives importance in human utilization of various kinds of 
tools and technologies and naturally aspects of psychology here play an important role. It is worthy to note 
that gradually Human Computer Interaction is become an important field of study, and many universities 
internationally have started the academic programs in Human Computer Interaction. The term Human 
Computer Interaction was first coined in the year 1980 from the year 1983 the term became popular. In the 
book named ‘Psychology of Human Computer Interaction’ authored by the Stuart K Card and Newell, of 
Carnegie Mellon University the concept of Human Computer Interaction became popular. Various other 
emerging tools as well as technologies have become consider as important in Human Computer Interaction 
for its solid development regarding usable computing system. Further Human Computer Interaction is 
worthy and most valuable in different areas and subjects such as Computer Science, Information Science, 
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Information Technology. Different Human Computer Interaction tools as well as few other contributing 
subjects considered as important role in this regard viz.—

 � Applied psychology
 � Designing and Architecture
 � Sociology
 � Philosophical Studies
 � Engineering Science
 � Management
 � Mechanics[7], [15], [37].

Usability Engineering & UXD

Similar to the Human Computer Interaction another important concept is Usability Engineering is another 
area dedicated in study, evaluation, designing, and development of various kind of interface, computers 
and other electronic products. Usability Engineering is useful in interface and monitors designing such 
as LCD, LED, websites and portal. Furthermore, it is also required in search engines and information 
retrieval system, smart phone ATMs and also in the Information Kiosk Interface. Thus, for the development 
of sophisticated and interactive information systems also Usability Engineering is very worthy. It also 
depends on various kind of standard and guidelines such as—

 � International Standard Organization (ISO)
 � National Institute of Standard and Technology (NIST)

User Experience Designing is another important area of Usability Engineering; and also called as UXD 
which is concentrated on various designing principles as well as methods using computer graphics and 
animation principles and various tools of multimedia technology. User Centric Design is noted as important 
for further process, framework, as well as guidelines. With the User Centric Designing and development 
service demand of the users, their needs can be studied and lastly the design process, analysis can be 
judged affectively. Here Feedback as well as evaluation method is also important lies on Pre testing 
and Post testing. Usability Testing is also important similar to the UXD, UCD, and Human Computer 
Interaction etc. for the smarter and healthy interface designing. It is also required in proper users’ study 
on the products, services, systems. Here apart from the technology various other techniques, manual 
tools and procedures such as qualitative and quantitative are also being used. Interaction Design is also 
important within Usability Engineering space for the preparation of interactive documents, contents, 
multimedia systems, IT based systems, User interfaces, etc.

Internet of Things

Internet of Things in short known as IoT and particularly it deals with the objects as well as sensors for 
the internet-based activity. Furthermore, IoT is applicable in different areas and industries. Internet of 
Things or IoT term was first coined by Entrepreneur Kevin Ashton in the year 1990s and thereafter it is 
become an important tool. Internet of Things (IoT) is empowered with the built-in sensors which are able 
in communication; and thus, here internet and network play a leading role. In the diverse activities Internet 
of Things applications are important such as in automatic adjustment of heating and lighting, movement of 
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the cars etc. Hence, Internet of Things is required in efficient and digital society development[19],[21],[31]. Here 
the uses of IP address considered as important in various areas such as Business, Agricultural, Education, 
Government, Hospital and Health Systems, Transportation, Manufacturing as well as Infrastructure, 
etc. Here some of the activities like Internet and network, embedded sensors, are also applicable. The 
following details may be considered as worthy in IoT architecture (also refer Fig. 2)—

 � Internet of Things (IoT) is an advanced information collection and delivery methods that uses 
various internet and allied technologies.

 � Internet of Things (IoT)depends on many technologies like Cloud Computing, Data Analytics, 
Human Centered Computing, etc.

 � Internet of Things (IoT)is a kind of sensor dependent and thus it is Smart electric grids with 
renewable resources treated as valuable.

 � Internet of Things (IoT) is also depending on machine monitoring sensors and ultimately dedicated 
in healthy development[16], [27].

 
 

 
 

Basic
IoT

Architecture

Network 
Infrastructure

Things

Gateways

Cloud 
Infastructure

Fig. 2: The Basic IoT Architecture

Converged Networks

Computer Network is evolved long back with the communications of different types of devices like 
computers, servers and printers. It is helpful in sharing of the printers, files and other resources, saving 
time and money in the process. Converged Network is the latest in Network Technology field which is 
incorporated with the telephone, video and data communication in a specified single network. Network 
convergence basically driven by development of technology and demand and with the Computer Network 
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here users are able to access a wider range of services and this ultimately helps in adopting new business 
models, offer innovative services. “A single network with the capacity to carry a combination of data, 
voice and video traffic” (According to the Global Knowledge). Converged Network is considered as a 
next generation and advanced computer with proper voice, audio, video with the help of Internet protocol. 
According to the Experts Computer Network is a super network as instead of general telephone lines. 
Furthermore, a converged network is used and minimized cost and promotes multiple benefits. There 
are many benefits of the Converged Network viz.—

 � Converged Network is helpful in saving cost particularly in long distance and international calls 
since it uses VoIP (Voice over Internet Protocol).

 � Converged Network offers superb flexibility and scalability of the network structure. Therefore, 
with Computer Network users can used the services based on its uses.

 � Simplicity is another important feature for which Computer Network is gaining rapidly throughout.

Information Assurance

Information Assurance is another emerging Information Technology area and it is also important in other 
allied areas such as Computing, Information Management, Information Systems, Informatics. Information 
Assurance is considered as important and with bigger scope of Information Security or Information 
Technology Security. Information Assurance is about the security, privacy of information products and 
tools[17], [28], [29]. Further, it also deals with both technological and managerial areas in the areas of Data 
Privacy, Information Privacy, Information Security, Telecommunication Policies, etc. Hence Information 
Assurance is dedicated in principles, techniques, tools, practices in security, privacy for developing 
secure networked infrastructure and deals with the security policies, risk analysis. A proper Information 
Assurance practice, therefore, is need of the hour and required in healthy investigation skills to the IT 
Infrastructure, proper Risk Management Skills, proper Technology. Expert also expressed about the need 
of applied knowledge in Server, Web, Database and Networks, proper Communication and Leadership 
skills, etc. Practically Information Assurance is a broad, complex as well as interdisciplinary area that 
talks about digital and manual information security. Assurance is an important term for everyone and as 
far as Information Science is concerned Information Assurance is guarantee and pledge of information 
in different circumstances such as collection, organization, processing, management, and obviously 
dissemination. Information Assurance is important in proper designing and framing of proper and required 
rules, regulation, framework in the areas of privacy and security with the focus of Management, Business 
and Policy Studies, etc. Information Assurance is therefore can be considered as following—

 � Information Assurance is a broad field which is deals with security, privacy in both technological 
and managerial for regarding information and content security.

 � The sophisticated and healthy Information assurance can lead the healthy content and information 
at the right time and the right place to the right users.

 � Information Assurance is needed in healthy and required traditional data management including 
unauthorized accessibility and illegal content transformation.

 � Information Assurance is also important in healthy and proper IT Security viz. web security, 
network security, data security, etc.



10

Paul et al.

Print ISSN : 2321-0745 Online ISSN : 2322-0465

 � Therefore, Information Assurance is considered as important in proper information activities and 
information infrastructure development [1], [34].

Cyber Security

Cyber security is very similar to Information Technology Security. Furthermore, it is primarily needed 
in the security and depending of the computers, servers, mobile devices, electronic systems, networks, 
and data from threats and attacks. Cyber security is also called as electronic information security. The 
term varies from context to context. Cyber security is broader than some of the other security areas 
viz. Computer Security, Cryptography, Network Security, Database Security, etc. but it is smaller than 
Information Assurance since it not only deals with the manual information assurance and securities but 
also in managerial aspects, governance of the security. Cyber security or IT Security therefore may be 
considered with the composition of the following—

 � Network Security is deals with designing, developing and managing secure networks from 
attackers, malware, etc.

 � Application Security is dedicated in preparing and managing software and other applications 
using suitable methods.

 � Database Security is the designing, development and management of the proper and healthy 
database systems with robust security.

 � Web Security may be also categorized as a Cyber security and it is needed in proper website 
designing, development and management with sophisticated security aspects and methods.

 � Software Security is similar to application security but it is only restricted on security and privacy 
of software only instead of application security.

These are emerging areas of Information Technology and this is gaining rapidly throughout the world. 
However, depending upon the country, the emerging areas and technologies can vary.

CONCLUSION

The field of Information Technology is changing rapidly and various technologies also changing the 
Information Science sector radically. There are many areas which are increasing and incorporating in 
Information Science and Technology also like Artificial Intelligence, Robotics, etc. The emergence of 
IT and Computing developing and changing Information Science radically and as a result, it is also 
reflecting the entire arena of Information Science. Information Science is dedicated to information and 
technological solution with different changes and attributes and it becomes an important and diverse field 
of fields. And here emerging technologies playing a lead role. One of the major natures of Information 
Science is that it always keeps a relationship with the information fundamentals and societal aspects and 
this ultimately helps in managing information infrastructure at a large scale.
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