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Abstract—‘Quantum’- is one of the important and valuable names in the field of Physical Science. However, due to its
importance and applications in several sectors or domains; it is treated as valuable Applied Science Field. Quantum in
generally has important linkages with Physics and then Mathematics. The importance of Quantum in Computing developed a
domain called Quantum Computing which is responsible for healthy and speedy Computing and Technological Science.
Computing has an important relationship with Information Science. Information collection, selection, organization, processing
and management and dissemination are the main roles of Information Science and for building and developing such
information activities; computing tools play an important role. Thus, Quantum Computing is also helpful in better Information
Science Practice and ultimately responsible for sophisticated Informatics practice. In this paper, Quantum Science and
Information Science, and their integration role as Quantum Information Science; including its need, value and role are
discussed and analyzed.

Keywords— Quantum Information Science, Quantum Computing, Quantum Technology, Informatics, Information Transfer
Cycle, ITC, Quantum Effects.

I.  INTRODUCTION Science but also in Technological World [04]. Refer Fig: 1,

Information Science is one of the important interdisciplinary Fig: 2 & 4.

domains around the world; Information Science emerged
during 1970-1980’s; however, the concept or term emerged

during 1960’s when ‘Information’ term first used. Initially,
Information Science was treated as important social science
domain and mainly dedicated to information activities with

manual tools and techniques such as cataloguing,

classification, and indexing, abstracting, documentation and | Collection | | Selection H Ougmnization | 1 processina |
so on [01, 03]. But the advancement of IT and Computing |  — 1/ &5 = . 'f_'_'_:_'_'_j_‘_'_:_'_'_
and their integration of Information Science change the entire ﬂ@ P, —— |
arena of Information Science and make that as an important B ARSI
domain of Applied Science responsible for smart and S .

intelligent Information Practice. Thus, this interdisciplinary i i [ B iy J
nature continuous and creates relationship with so many '1 73>

domains such as Management Science, Marketing, Cognitive Fig depiced this Speedy Interand Intra Dotz

Science, Information Studies, and so on. Like these category more Prixessiog

clustering and integration of Quantum Science and more R,

clearly Quantum Computing with Information Science

results completely a new domain called Quantum Fig: 1-Depicted basic role of QIS in Information Processing and
Information Science. Today Quantum Information Science is other information activities

an important knowledge gradient not only in Applied
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Il.  OBJECTIVE

The main aim and objective of this conceptual study is
includes but not limited to as follows

e To know basic about Quantum Science and its
related domain and facets;

e  To know about Quantum Information Science and
its basic nature;

e To learn about Quantum Information Science and
origin, briefly;

e To know more about Quantum Information Science
and its value in contemporary Information world;

e Tofind out challenges and application of Quantum
Information Science at a glance.

I11. INFORMATION SCIENCE PRACTICE AND QUANTUM
INFORMATION SCIENCE: FUNDAMENTALS

Before reaching on Quantum Information Science lets talk
about Information Science. Information Science is most
controversial and interdisciplinary domain with several
domains based nature and tools based nature. Information
Science in generally, an information field responsible for
information processing and management; but individually it
acts as a domain for information collection, selection,
processing, management, and dissemination with several
tools and technologies [05, 08]. The advancement in
computing in Information Science changes entire
Information Activities. The technologies such as Database
Technologies, Networking Technologies, Communication
Technologies, and Multimedia Technologies are changes
entire the traditional Information Science field.

Infomation Studes g Quantum Quantum Computing
Library Scence Infomaton Information | Quantum Quantum Mechanics
Compeerscine )| Science . N Sience Quantum Communicaton
Information Soence Quantum Encryption

Technology

Fig: 2-Depicted Building of QIS as a field from merging of
Information Science and Quantum Science

The interaction and application of Information Science in
another field also results so many other domains such as
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Geography and Information Science brings- Geo Information
Science or Geo Informatics, Health Science and Information
Science also brings- Health Information Science/ Health
Informatics and like these so many other domains. Thus,
Quantum Science and Information Science and their
application and integration result in Quantum Information
Science or QIS. Quantum Information Science is a new field
which is responsible for faster and advance communication
powered by Qbit. In today’s and future supercomputers,
Qbits may be used to solve hard problems and may be able in
speed up communication in computation. In Quantum
Information Science, quantum powered computer and other
machines are able to improve the processor speed and here
many processors are working parallel way. This is the result
of the integration of computation, communication, processor
measurement and fundamentals of Quantum Science [09].

IV. QUANTUM INFORMATION SCIENCE: ROLE AND
IMPORTANCE

Quantum Information Science brings so many opportunities
in information processing and management and overall
information infrastructure building. Some of them are :-

e Quantum Information Science is enriched with
Quantum Networks and which is developed with
Quantum Computing and QBit powered computers
and thus helps in transparent Information and
Communication between several components;

e Quantum Information Science results may vary at
high speed and faster information transfer cycle and
thus it promotes several information tasks like-
collection, selection, organization, processing, and
dissemination [10, 11];

e It helps to build smart and sophisticated Information
Foundation such as Information Networks,
Information Systems, Information Centre, Data
Centre, Cloud Computing services and so on;

e A Quantum Information Science based computer is
capable in efficient and accurate evaluation of
quantum systems [12];

e Quantum Information Science is helpful to process
billion of data within a small moment which is in
normal computing take huge time;

e In Information Science traditional practices
including General Information Foundation, it is
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possible to speed up many activities mainly in
Knowledge Networks and Knowledge Grids;

e It promotes healthy and speedy internet and systems
and helps in Big Data Management.

V. QUANTUM INFORMATION SCIENCE:
CHARACTERISTICS AND CHALLENGES

During 1970’s- 80’s some Scientist integrated Quantum
Mechanics with classical truing computing machine. During
1990°s and mid of 1990°s IT industry realize the benefit of
Quantum Computing and integrated Quantum powered
processor and chips (depicted in Fig: 3). Some of the
important features of Quantum Information Science are—

e Quantum Information Science is a new field in
Science and Technology and integrated by so many
fields such as Computer Science, Information
Science, Mathematics, Physical Science,
Engineering Science and so on;

With Geography= GIS [Geo Graphic
Information Sciencel

Information Based with other [
Science domains

With Health Science= HIS [Health
— Information Science]

With Chemistry= IS [Chemical
Informatinn Seiencel

Fig: 3-Showing Information Science and domain based New
subject creation by merging other domain

e The main field of Quantum Information Science is
Quantum Science and which is based on Quantum
Physics, Quantum Mechanics, Quantum Computing
and so on;

e Information carried by Quantum Information
Science is run by the Quantum Systems flouts such
as common sense principles [09, 15];

e Quantum Information Science is large scale
computing dependent and thus it process
information very very speedy manner;

e As NSF-USA mentioned, Quantum Information
Science is an intellectual exciting field with far
reaching implications for the basic mathematical
and physical science, theoretical and experimental;
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e Information in Quantum Information Science is
processed in a system which is a combination of
Quantum enriched and powered computer, network
devices and other hardware;

e In Quantum Information Science, Quantum
Computing is used to make highly capable
computer, channel, and processor with exceptional
speed;

e Quantum Information Processing is mainly powered
by scaling; so that optical fiber networks play a big
role;

e Quantum Communication complexity is another
most important domain for the Quantum
Information Science.

Quantum Information Science is challenging too, as it needs
several activities, gradients and other focus in a combined
way. Quantum Searching and lower bounds are also
important aspects to look into. However, one of the most
important recent developments in this field and one most
important thing is the discovery of unknown Quantum states
if properly encoded protects from the error [04, 09, 12].

VI. QUANTUM INFORMATION SCIENCE: ACADEMICS
AND APPLICATIONS

As far as academics is concerned, Quantum Information
Science still does not get proper recognition as an academic
field. However, it is important to note that several academic
initiatives are initiated around the world (listed in Table: 1).

QIS and related programme Universities and Institutes

School of Physics and
Astronomy, University of Leeds,
UK

MSc in Quantum Technologies

Institute of Quantum Computing,

MSc-Quantum Information University of Waterloo, CA

Centre for Quantum Information
and Quantum Computation, I1Sc,
Bangalore, India

Short term work shop, Training
etc.

MSc-Quantum Information and
Computing Department of Physics,
Loughborough University

Leicestershire, UK

Table: 1 Depicted general and popular courses related to
Quantum Computing and Information

Today in some Western countries Quantum Information

Science offered as full-fledged academic programme with
Bachelor and Master Degree and in some Universities it has
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been offered as MSc-Chemistry [Quantum Information
Science], MSc-Physics [Quantum Information Science],
MSc-Mathematics [Quantum Information Science].

Still as far as the study is concerned not a single Information
Schools/ 1-Schools found with Quantum Information Science
as a specialization in Information Science; however, so many
other specializations are available such as

-Health Information Science;

-Geo Information Science;

-Chemo Information Science;

-Bio Information Science and so on [17, 18].

Quantum Information Science has potential to offer in so
many academic domains in which this is related directly and
indirectly like- IT, Computer Science, Physics, Mechanical
Engineering and so on. However, in so many countries,
Quantum Information Science is available as a paper or
module in Bachelor or Masters Degree [09].

r—
Gt Campiting

Fig: 4-Depicted QIS and its smaller knowledge gradients at a
glance

Due to so many benefits, Quantum Information Science is
applicable in so many domains and dimension in the fields
such as Health, Business, and Education and so on. Healthy
Quantum Information Science enriched Information Systems
and may bring healthy information and communication, Tele
Medicine, and Video Conferencing facilities in several health
centres or places located various parts of the country or
worldwide. Like this, in Business Informatics also, Quantum
Information Science may be applied for healthy and quick
Information Processing, generation, and reporting to decision
making process. In Education field also, Quantum
Information Science may bring healthy E-Learning, Online
Education, and sophisticated campus based Educational
Practice.
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VII. FINDINGS

e Quantum Information Science broadly combined
with Information Science and Quantum Science;

e QBit is the main stakeholder

Information Science;

in  Quantum

e  Still, academic programme in Quantum Information
Science and related domain is limited around the
world; though it has wonderful potentials;

e The current research and development activities
promote overall proper Information Infrastructure in
near future.

VIIl. CONCLUSION

Quantum Algorithm is the smallest facet and gradients in
Quantum Information Science. However, after Quantum
algorithms;  Quantum  Cryptography and  Quantum
Information Systems take place. Information is the power of
society and development.

It is needed in almost all the sector, institution, domain and
individual life [02, 04, 09, 16]. Without information, today
we can’t survive and the proper implementation of
technologies such as Quantum Computing and broadly
Quantum Information Systems helps in overall Information
Processing and Management (A detail is provided in Fig: 5).

Data Centre Quantum Computing in Information Science and
Information Systems

Services
Information Networks

1% of Development of Information Sector by QIS

Speedy Internet
Big Data Management

2" of Development of Information Sector by QIS

7

Fig: 5-Depicted QIS and its direct help in Information Networks
and overall Information Infrastructure at a glance
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Quantum

Information Science also helps in future

Information Management; as every year information is
getting triple as far size is concerned. Apart from these, in
Bog Data Management also, Quantum Information Science
has wonderful potentials.
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