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ABSTRACT:

The techniques of quantum computing direct future data processing solutions toward problems that
traditional computers solve poorly. This research investigates contemporary evolutionary developments
in quantum computing systems which focus on data handling operations. Quantum computing has now
reached an advanced state as a result of the synergy between quantum algorithm development and
hardware work and error correction techniques that make this technology believable for broad-purpose
revolution in multiple areas through higher efficiency and enhanced accuracy and speed. Research
analyzes how quantum computing will transform industry business processes through future applications
because the technology demonstrates great potential as a data processor. The paper investigates two key
barriers that involve limited hardware potential and demanding specialized professionals. Future work
examining quantum computing development is presented in the final section alongside assessments on
the necessity of additional research activities that require collaborative teamwork.
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I. Introduction
The application of quantum mechanics technology

in computation establishes a new system design that
produces capabilities beyond traditional
computational power. Quantum bits (qubits) serve as
fundamental computational units in quantum
computing systems instead of binary bits since they

execute value 0 and 1 representation simultaneously
which enables enhanced exponential processing
speeds. Quantum computing serves as an
technological solution for future data processing
needs because it beats conventional system
limitations.

Paper Available at: https://ijmdas.org
DOI: https://doi.org/10.65477/ijmdas.2025.v1.i2.04

29


mailto:swan.my88@gmail.com

International Journal of Multidisciplinary and Applied Studies

(1JMDAS)

Research Article
Vol. 1, No. 2, August 2025

This paper explains present-day quantum computing
advances together with their data processing
capabilities which create  opportunities in
cryptography optimization and machine learning
applications. The emerging field of quantum
computing provides industries with fresh methods to
process substantial datasets because commercial
data volumes are continually rising. This study
examines quantum computing research at present
while forecasting organizational benefits from
maximum processing capability. The study
investigates hybrid quantum methods that combine
traditional systems because it paves the way for
designing upcoming software applications.

Background of Study

In the 1980s physicist Richard Feynman
demonstrated that quantum systems should replicate
physical processes which current computers failed to
duplicate at their core by his quantum computing
work.  Scientific advancement in quantum
computing progressed from Shor’s number
factorization algorithm and Grover’s database
search algorithm in the 1980s onward. Quantum
decoherence alongside specific quantum hardware
have failed to deter scientific progress because
researchers have successfully addressed both
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Figure 1: Basic Quantum Circuit Diagram

Quantum computing has reached several major steps
in its development through

In 1994 Shor’s Algorithm gained efficiency for
breaking large numbers while traditional computers
required infinite time to complete such operations.
Grover's Algorithm (1996) utilized database search
function which maintained its speed through
mathematical square number proportionality for
suitable processing.

Research carried out with the Sycamore processor
enabled Google to claim the first achievement of
guantum supremacy by finishing complex
computations in 200 seconds while classical
supercomputers would need ten thousand years
(2019).

Theoretical progress in practical quantum
computing applications occurs through combined
efforts in developing quantum algorithms and
hardware equipment with error correction systems

which will become the basis for future data-
processing technologies.

Justification

Specialized processors encounter unmanageable
distress when handling vast amounts of data since
they require enhanced speed in data processing.
Processors handle big data sets slowly with
traditional algorithms which causes performance
troubles to financial institutions and healthcare
providers and logistics companies. Quantum
parallelism applied to quantum algorithms improves
both data processing speed and precision according
to the principles of quantum computing. Data
processing systems which implement practical
guantum computing operate as a developing new
technology that needs extensive advancements for
operational readiness as a processing platform.

Paper Available at: https://ijmdas.org
DOI: https://doi.org/10.65477/ijmdas.2025.v1.i2.04

30



International Journal of Multidisciplinary and Applied Studies

(1JMDAS)

Research Article
Vol. 1, No. 2, August 2025

This research demonstrates how quantum computers
affect data processing systems by showing their
practical capabilities while recognizing the technical
limitations they have. This report allows customers
to understand the interface of quantum devices with
conventional hardware infrastructure for optimizing
problem solutions and cryptographic applications
while processing machine learning algorithms under
current platform parameters.

Objectives of the Study

The basis of this research study relies on statistics
gathered from modern quantum computing
technology system advancements.

This article examines data  performance
enhancements and operational effectiveness
improvement through quantum computing system
application.

The investigation examines data protection
characteristics of quantum technology through its
implementation of machine learning and
optimization settings.

Research investigations need to be conducted by
scientists to discover the obstacles that prevent
guantum data processing system development.

The scientific community studies the future
trajectory of quantum computing development and
records its impacts on industrial operations.

Literature Review

Current  research in  quantum  computing
concentrates on this area because quantum
algorithms can resolve difficult problems traditional
computing systems find tough to handle.
Architectural foundations for quantum algorithms
came into being when Feynman and Deutsch and
other physicists developed fundamental theoretical
approaches for this field. Shor and Grover

The methodology includes

Quantum Algorithms investigates Shor and Grover
algorithms through an evaluation to explain their
power of boosting data processing speed. This
research explains how quantum systems operate

demonstrated how quantum computers perform
exponential search tasks through their developed
computational algorithms within selected problem
areas.

The scientific community dedicates its research to
enhance quantum systems by uniting qubit stability
components for enabling bigger and more resilient
computational processes. Google delivered quantum
supremacy when  Sycamore completed a
computational operation that exceeded the
processing capabilities of all world classical
computers in 2019. Quantum error correction
technologies are essential for development because
they allow qubit instability errors to decrease toward
stable quantum computation execution.

Recent advances in quantum machine learning,
guantum cryptography, and quantum optimization
also show great promise. For example:

Quantum Approximate Optimization Algorithm
(QAOA) establishes a significant basis of quantum
wealth because it addresses complex problems that
surpass traditional computation methods.

The Variational Quantum Algorithms operate
through combining quantum hardware with classical
components to optimize machine learning model
training procedures.

System simulation benefits greatly from quantum
computing because it delivers strong solutions for
studying climate change and genomics.

Material and Methodology

This document evaluates present-day quantum
computing devices through research, artificial
analysis and technical examinations of current
developments. The research obtains data through
research papers and case studies alongside reports
from quantum computing institutions including
IBM, Google and D-Wave.

relative to their speed in processing optimal solution
cryptography and executing analytic tasks
whencompared to conventional computers. The
evaluation determines quantum hardware through
system-level examinations focused on both
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superconducting qubits and trapped ions and
quantum anneal machines. An investigation is
carried out to study new error correction methods

Results and Discussion

Quantum computing has reached its advanced stage
creating multiple chances for enhancing data
processing capabilities. The quantum algorithms
Shor's and Grover's deliver exponential and

that use surface codes and cat codes to combat
guantum decoherence effects.

quadratic speedup gains when running to solve their
designated  problems.  Recent technological
developments resolve problems which outdated

systems believed were unintelligible.

Table 1: Comparison of Classical and Quantum Algorithms

Problem Classical Quantum Speedup
Algorithm Algorithm
Integer General number | Shor's Algorithm Exponential
Factorization field sieve speedup
(GNFS)
Database Search| Unsorted search | Grover's Algorithm | Quadratic speedup
(linear search)
Solving Classical Quantum Potential
Optimization heuristic Approximate exponential
Problems methods Optimization speedup
(e.9., Algorithm (QAOA)
simulated
annealing)
Cryptography | RSAand ECC | Quantum Vulnerability
(Public Key) Cryptography in future
(e.g., Quantum
Key
Distribution)
Machine Classical neural | Quantum Speedup and
Learning Model | networks, SVM Machine improved accuracy
Training Learning (under
(e.g., development)
Quantum  Support
Vector Machines)
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Graph 1: Quantum Speedup vs Classical Speedup

Potential Quantum Speedup (%)

Quantum Computing Applications in Data Processing

Graph 2: Quantum Computing Applications in Data Processing

Surface codes operate as successful present-day
error correction methods for establishing stable
guantum operational systems. Hybrid quantum-
classical methods have became more prevalent
because they permit quantum computers to handle
specific tasks simultaneously with traditional

processing systems to handle other tasks. Standard
system running operations establish their connection
to quantum calculation capabilities through the
integration step.

The commercial production and sales of quantum
hardware exist at a beginning phase of its product
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development lifecycle. The current condition of
guantum devices generates operational difficulties
because system errors prevent the utilization of
maximum available qubit numbers. The research
barriers in quantum hardware development have not
prevented Google and IBM from enhancing system
reliability while ensuring scalability. Future
quantum computing implementation will become
practical after developers solve current issues by
creating advanced quantum processor error
correction solutions.

Limitations of the Study

The research examines theoretical and empirical
reviews published in quantum computing literature
without evaluating existing quantum systems
implementation or deployment barriers or
contemporary  progress. Quantum computing
systems cannot directly perform commercial
activities because they lack sufficient processing
ability to handle large datasets.

Multiple quantum technologies examined in this
research study lost their relevance because sudden
guantum science development happened before the
publication date. The study fails to investigate
critical areas of quantum computing through
software  program development and code
implementation needed to establish operational
quantum systems.

Future Scope

Quantum hardware development speeds up at a rapid
pace thus making standard data systems
progressively susceptible to quantum attacks. Future
research should focus on:
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