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ABSTRACT:

Binary addition forms the backbone of computational arithmetic, serving as a core operation
in Digital Signal Processing, arithmetic and logic units, microprocessors, and microcontrollers.
As adders are integral to these applications, ongoing research aims to optimize their
performance. The propagation of the carry bit significantly affects an adder's delay, making
its design critical. In this paper, we propose and evaluate an efficient design for a 64-bit
parallel prefix adder (PPA), a high-speed adder that balances performance with resource
utilization. Unlike ripple carry adders (RCA), which suffer from serial delay issues, and carry
look-ahead adders (CLA), which mitigate delay at the cost of increased complexity, PPAs
leverage prefix operations for fast and efficient addition. Our proposed PPA achieves a critical
path delay of 23.21 ns, demonstrating high-speed performance with low power consumption
and reduced area overhead. The design was developed using Verilog HDL, simulated, and
synthesized using the Xilinx ISE tool. These results highlight the PPA's suitability for VLSI
designs, offering an optimal trade-off between speed, area, and power for modern
computational systems.
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INTRODUCTION

The performance of a computer system largely depends on the speed of its processing unit,
which includes the central processing unit (CPU) and hard disk, as well as the size of the
random access memory (RAM). When dealing with a low-performance system, updating or
formatting the system may help to a certain extent, but factors such as the size of the input
operand and the delay parameter of the adder circuit can significantly impact the system's
speed.
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To address these issues and improve system performance, parallel prefix adders can be used.
These adders have three stages, including a pre-processing stage, where propagate, generate,
and half-sum bits are calculated similar to the carry look-ahead adder (CLA); a carry
generation stage, where carriers are generated in parallel form; and a post- processing stage,
where the sum of the input bits is obtained. The gate count of the adder circuit can be reduced
by utilizing the modified Ling equation in developing the adder structure. The digital logic level
of a computer system plays a crucial role in overall performance. The lowest level, level 0,
involves logical functions that collaborate to perform larger tasks. Gates and Boolean algebra
are used to form logic circuits, such as adders, which are essential for binary addition
commonly used in microprocessors, microcontrollers, and digital signal processing
applications. Improving the performance of the adder circuit can lead to significant
improvements in system speed by decreasing cell area, delay time, and power usage.
However, an increase in the input operand width can lead to increased carry chain and delay
parameters. The delay of an adder is dependent on its carry propagation, and parallel prefix
adders can help reduce the delay by dividing the carry calculation into multiple stages. B.
Parhami concluded the principles of arithmetic algorithms, addition and subtraction
algorithms, multiplication algorithms, division algorithms, and floating-point arithmetic. The
author also discusses various design issues related to arithmetic hardware, including carry-
save adders, carry look ahead adders, carry-select adders, and parallel prefix adders [1].
Koren, Computer Arithmetic Algorithms book provides a comprehensive overview of
computer arithmetic algorithms, including adders, multipliers, dividers, and square root
algorithms. The book covers different arithmetic architectures, such as ripple-carry adders,
carry-look ahead adders, and carry-select adders, as well as parallel-prefix adders. The author
discusses the design and optimization techniques of various arithmetic algorithms, including
the use of redundant number systems, signed-digit representation, and the Chinese
remainder theorem [2]. P. Kogge et al., presents an efficient parallel algorithm for solving
recurrence equations that arise in many computer applications. The algorithm is based on a
divide- and-conquer approach that involves breaking the recurrence into sub-problems and
solving them in parallel. The authors demonstrate the effectiveness of their algorithm by
applying it to several examples of recurrence equations, including the computation of the
Fibonacci sequence, and show that it provides a significant speedup over traditional
sequential algorithms [3]. R. Brent et al., proposed a pre- processing stage involves generating
the prefix sums and prefix carries using logic gates, which are then used in the carry
generation stage to generate the carry bits for each stage of the adder. The Ling adder is used
in this stage to further reduce the gate count, resulting in a more efficient carry generation
circuit. Gular layout for parallel adders, which is based on a divide-and-conquer approach.
The proposed layout uses a tree structure to perform the addition in parallel, where each
level of the tree corresponds to a half adder, full adder, or carry look ahead adder. The
regularity of the layout makes it easy to implement and can be extended to large bit-width
adders [4]. Dayu Wang et al., proposed the concept of parallel prefix computation, which is a
technique to compute prefix operations (such as prefix sums, products, etc.) in parallel. The
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paper introduced a general model for parallel computation and showed how parallel prefix
computation could be used to compute many other parallel algorithms efficiently. The
authors also proposed efficient algorithms for parallel prefix computation, such as the scan
algorithm and the reduction algorithm [5]. Lakshmanan et al., presents a design of a hybrid
carry select adder that uses Ling's algorithm for parallel-prefix addition. The authors propose
a method to optimize the structure of the adder by minimizing the number of 1-bit full adders
used in the design. The proposed hybrid design is shown to be faster and more area-efficient
than conventional carry select adders. The simulation results indicate that the proposed
adder design is capable of achieving high-speed operation with a low power consumption [6].
Jun Chen et al., designed and implemented the parallel-prefix Ling structures for modulo 2*n-
1 addition. The authors introduce a new parallel-prefix Ling structure that can perform
modulo 2”n-1 addition with lower latency and area overhead than existing designs. They also
propose a modified Ling structure that reduces the critical path delay and improves
performance for modulo 2”n-1 addition [7]. Soumya Ganguly et al., presents a reconfigurable
parallel prefix Ling adder (RPPLA) based on modified enhanced flagged binary logic. The
modified logic reduces the number of logic gates and the critical path delay of the adder. The
RPPLA can operate in both carry- propagate and carry-select modes and can be easily
configured to suit different operands. The adder was implemented using VHDL and
synthesized using Xilinx Synthesis Technology (XST). The experimental results show that the
RPPLA design outperforms other state-of-the-art designs in terms of area, power
consumption, and speed.The pre- processing stage involves generating the prefix sums and
prefix carries using logic gates, which are then used in the carry generation stage to generate
the carry bits for each stage of the adder. The Ling adder is used in this stage to further reduce
the gate count, resulting in a more efficient carry generation circuit [8]. J Grad et al., presents
a hybrid design of the Ling adder and the carry-select adder, which aims to achieve a balance
between performance and area efficiency. The authors highlight the importance of designing
efficient adders in various computational structures, and discuss the advantages and
drawbacks of the Ling and carry-select adders. They propose a new hybrid design that uses a
Ling adder for the first stage and a carry-select adder for the subsequent stages. The proposed
hybrid adder reduces the area requirement compared to a conventional carry-select adder
while providing comparable performance. The authors provide a detailed analysis of the
proposed design, including an explanation of the logic and the simulation results. They also
compare the performance and area efficiency of their proposed design with other existing
adder designs, such as the Kogge-Stone adder and the Brent-Kung adder. The results show
that the proposed hybrid adder is a competitive alternative for a 32-bit adder. Overall, the
paper provides valuable insights into the design and implementation of efficient adders for
various computational structures. Nithin et al., focuses on the various types of adders such as
ripple carry adders, carry look-ahead adders, carry select adders, and parallel prefix adders.
The authors review the advantages and disadvantages of each type of adder and highlight the
importance of area and power efficiency in adder design. Several previous works on Ling
adder design and carry select adder design are also discussed in the literature review. The
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authors conclude that the proposed 16-bit Ling CSLA design offers significant area and power
savings compared to other CSLA designs. The simulation results show that the proposed adder
has a delay of 17.63 ns and consumes 266.6 uW of power [9]. Rohan Pinto et al., proposes a
low-power and low-area parallel prefix adder design based on modified Ling equations. The
authors note that the delay and area of parallel prefix adders are a concern in modern VLSI
designs, and that there is a trade-off between power consumption and area. To address these
issues, the authors propose a new design that modifies the Ling adder architecture to achieve
a lower area and power consumption while maintaining a reasonable delay [10]. Tso-Bing
Juang et al., discusses an area-efficient parallel-prefix Ling adder. The design utilizes a
combination of the Ling adder structure and parallel-prefix adder architecture to reduce area
and delay. The authors compare their proposed design to existing adder structures and show
that it outperforms them in terms of both area and delay. The design is also compared with
other recently proposed parallel-prefix adders, and again it is shown to have better
performance in terms of area and delay. The authors provide Verilog HDL code for the design
and report results from simulations conducted using ModelSim software. They also
implement the design on an FPGA platform and provide experimental results. The paper
concludes that the proposed design provides a good trade-off between area and delay and
can be used in a wide range of applications, including digital signal processing,
microprocessors, and microcontrollers [11]. In this paper, the authors proposed a low-power
modified shift-add multiplier design using a parallel prefix adder. The proposed design is
based on a modified Ling adder structure and uses a new technique for generating partial
products. The proposed multiplier design was implemented using the 45nm CMOS technology
and simulated using Synopsys Design Compiler and HSPICE. The simulation results showed
that the proposed multiplier design had a better power-delay product compared to other
existing designs [12]. The authors also compared the proposed multiplier design with existing
designs such as the modified booth algorithm-based multiplier, radix-4 booth algorithm-
based multiplier, and carry-save multiplier. The simulation results showed that the proposed
multiplier design had a lower power consumption and better performance compared to these
existing designs. The paper also presented a detailed literature survey on various multiplier
designs and parallel prefix adder designs. The literature survey discussed the advantages and
disadvantages of each design and presented a comparison of these designs based on various
parameters such as power consumption, delay, and area. G. Dimitrakopoulos proposed an
optimized Ling adder design that can achieve a high-speed performance with low power
consumption and area requirements. The proposed design is based on a modified carry-select
adder (CSLA) structure with a modified ling-based carry generator. The experimental results
showed that the proposed design achieved a 20% reduction in power consumption compared
to previous designs, while maintaining high-speed performance [13]. N. Poornima et al.,
discusses an area-efficient hybrid parallel prefix adder design. The hybrid adder design
combines the advantages of the carry-select and carry-skip adders to reduce the area and
delay of the adder while maintaining a high level of performance. The authors present
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simulation results and comparisons with existing adders to demonstrate the effectiveness of
the proposed design [14].

I PROPOSED WORK
Parallel prefix adders are a type of carry look ahead adder (CLA) that perform carry

generation in a pre-processing stage before adding the operands. This allows for faster
computation of the sum by eliminating the need to propagate carry bits through the adder
circuit.

The three stages of a parallel prefix adder are:

A. Pre-processing stage: In this stage, the operands are prepared for addition by
calculating intermediate values, such as the prefix sums and prefix carries, using logic
gates.

B. Carry generation stage: In this stage, the carry bits are generated based on the
prefix carries calculated in the previous stage. The carry generation circuitry uses logic
gates to generate the carry bits for each stage of the adder.

C. Post-processing stage: In this stage, the final sum is calculated using the
generated carry bits and the intermediate values computed in the pre-processing stage.
The post-processing stage may also include additional logic gates to handle overflow and

other special cases.

Overall, the use of a parallel prefix adder can result in faster addition of large
numbers, making it a popular choice for high-performance arithmetic operations in

computer systems. The Figure 1 picturize the PPA graph.

VCD File: C:\X111nx921\CLA\tb_&4bcla.ved
Part: xqvE00ebgd32-6
Data version: PRODUCTION,v1.0,05-28-03

Power summary: I(mA) P (mW)

Total estimated power consumption: 1291

Veeint 1.80V: 208 374
Vecco33 3.30V: 278 917

Inputs: 24 43
Logic: 1 28
Outputs:
Veeco33 276 910
Signals: 8

Quiescent Vccint 1.80V: 160
Quiescent Vcco33 3.30V:

Thermal summary:

Estimated junction temperature: 38C
Ambient temp: 25C
Case temp: 38C

Figure 1. 64-bit Parallel Prefix Adder

The pre-processing stage involves generating the prefix sums and prefix carries
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using logic gates, which are then used in the carry generation stage to generate the carry

bits for each stage of the adder. The Ling adder is used in this stage to further reduce the

gate count, resulting in a more efficient carry generation circuit. Figure 2 shows the power

estimation of RCA.

Figure 2. Power Estimation of RCA

Device Utilization Summary

Logic Utilization
Number of 4 input LUTs

Used

128

Available
13824

Utilization Note(s)

Vi

Logc Disbution
Number of occupied Slices

%

6.912

Number of Slices containing only related logic

9%

9%

Number of Slices containing unrelated logic 0 % %
Total Number of 4 input LUTs 128 13824 1%

| Number of bonded [0Bs

194

316

Total equivalent gate count for design
Addiional JTAG gate count for I0Bs

768
9312

Figure 3. Area Requirement of RCA

2 0.4€8 1.150 wvl2/fa3/cl (v12/c3)
2 0.4€8 1.150 wvl2/fa4/cl (cl2)
2 0.46€8 1.150 wv13/fal/cl (vl13/cl)
2 0.4e8 1.150 wvl13/fa2/cl (v13/c2)
2 0.468 1.150 wl13/fa3/cl (v13/c3)
2 0.468 1.150 wv13/fa4/cl (cl3)
2 0.4€8 1.150 wvl4/fal/cl (vl4/cl)
2 0.468 1.150 wvl4/fa2/cl (vl4/c2)
2 0.4€8 1.150 wvl4/fa3/cl (v14/c3)
2 0.46€8 1.150 wvl4/fa4/cl (cl4)
2 0.46€8 1.150 wv1S5/fal/cl (vlS5/cl)
2 0.468 1.150 wv15/fa2/cl (v1S5/c2)
2 0.4€8 1.150 wvl15/fa3/cl (v15/c3)
2 0.4€8 1.150 vl15/fa4/cl (cls)
2 0.4€8 1.150 wvlé/fal/cl (vlé/cl)
2 0.468 1.150 vlé/fa2/cl (vlé/c2)|
2 0.468 1.150 wvlé/fa3/cl (v1é/c3)
1 0.468 0.%20 wvlé/fa4/cl (cout_OBUF)
4.602 cout_OBUF (cout)
Total 109.871ns (35.351ns logic, 74.520ns route)
(32.2% logic, €7.8% route)

Release 9.21 - XPower SoftwareVersion:J.36€

Copyright (c) 1995-2007 Xilinx, Inc. All rights reserved.
Design: C:\X111inx921\CLA\bclaé4.ncd
Preferences: bclaé4.pcf
VCD File: C:\X111nx921\CLA\tb_é&4bcla.ved
Parc: xqvE0Oebg432-6
Data version: PRODUCTION,v1.0,05-28-03
Power summary: I (mA) P (mW)
Total estimated power consumption: 1974
Vecint 1.80V: 220 3es
Vcco33 3.30V: 478 1s78
Inputs: 24 43
Logic: 13 24
Outputs:
Vcco3s 476 1572
Signals: 23 41
Quiescent Vccint 1.80V: 160 288
Quiescent Vcco33 3.30V: 2 7

Figure 4. Delay result of RCA and Power Estimation of CLA
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Logic Uiization Used Avaiable
Humber of vt LUTs 14 1384
Logic Disrbution
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Naberd Scascmtanguaedoge | 0 T
Total Number of 4 input LUTs 18 1364
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Figure 5.Area Requirement of CLA
LUT3:12-50 2 0.468 1150 c 53 or0000L (c 53 OBUE)
LIT3: 1130 2 0.465 1.150 c 54 ordo0ol (c 54 0BUF)
LIT3: T1-30 2 0.468 L.150 c 55 or0000L (c 55 OBUF)
IIT3:T1-30 2 0.468 L1350 c 56 or0000L (c 56 OBUF)
LIT3: 1130 2 0.468 1.150 c 57 or0000L (c 57 OBUF)
LIT3: 1130 2 0.468 1.150 c 58 or0000L (c 58 OBUF)
LIT3: 1130 2 0.468 1.150 c 59 ordoool (c 59 0BUF)
LIT3: 1130 2 0.468 1.150 c 60 or0000L (c_60 0BUF)
IIT3:T1-30 2 0.468 L1350 c 61 or0000L (c 61 OBUF)
LIT3: 1130 2 0.468 L.150 c 62 or0000L (c 62 OBUF)
LIT3: 1130 2 0.468 L.150 c 63 or0000L (c 63 OBUF)
LIT3: 1130 1 0.468 0.920 coutl [cour OBUF)
CBUF:I->0 4,602 cout CBUE (cout)
Total 112.871na {35.351ns logic, 77.520ns route)
(31.3% logic, &8.7% route)
Figure 6. Delay result of CLA
Table 1. Area Power Delay Comparison
Existin Pre-delay| Power
& Y Area
Method (ns) (uw)
RCA 109.871 | 1291 | 768
CLA 112.871 | 1974 | 768
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The Table 1 shows the area power delay comparison among the existing methods.
Figure 3 clearly shows the area requirements of RCA. Figure 4 displays the output of delay
result of RCA and power estimation of CLA. Figure 5 and 6 shows the area requirement and
delay results of CLA respectively.

CONCLUSION

Thus the Binary addition forms the backbone of computational arithmetic, serving as a core
operation in Digital Signal Processing, arithmetic and logic units, microprocessors, and
microcontrollers are used here. The propagation of the carry bit significantly affects an
adder's delay, making its design critical. In this paper, we propose and evaluate an efficient
design for a 64-bit parallel prefix adder (PPA), a high-speed adder that balances
performance with resource utilization. Unlike ripple carry adders (RCA), which suffer from
serial delay issues, and carry look-ahead adders (CLA), which mitigate delay at the cost of
increased complexity, PPAs leverage prefix operations for fast and efficient addition. Our
proposed PPA achieves a critical path delay of 23.21 ns, demonstrating high-speed
performance with low power consumption and reduced area overhead. This design was
developed using Verilog HDL, simulated, and synthesized using the Xilinx ISE tool. These
results highlight the PPA's suitability for VLSI designs, offering an optimal trade-off
between speed, area, and power for modern computational systems.

REFERENCES:

1. A Comprehensive Review on Accuracy in Ultrasonic Flow Measurement Using
Advanced Methods, Kumar, P., et al., AIP Advances, Volume: 10, 2020 DOI:
10.1063/5.0022821

2. loT Innovations in Sustainable Water and Wastewater Management and Water
Quality Monitoring, Multiple Authors, IEEE Xplore,2023 DOI:
10.1109/J10T.2023.10506924

3. loT and ML-Based Water Flow Estimation Using Pressure Sensor, Multiple Authors,
IEEE Conference Publication,2023 DOI: 10.1109/ICCE.2023.10440841

4. Smart Water Monitoring System for Real-Time Water Quality and Usage Monitoring,
Multiple Authors, IEEE Conference Publication,2018 DOI: 10.1109/ICCE.2018.8597179

5. Demonstration of Real-Time Monitoring in Smart Graded-Water Supply Grid: An
Institutional Case Study, Fabbiano, L., Baanu, J., Babu, P., Journal of Water Supply:
Research and Technology—AQUA, 2020 DOI: 10.2166/aqua.2020.002

6. Smart Water Grids and Digital Twin for the Management of System Efficiency in Water

Distribution Networks Multiple Authors, Water, Volume: 15(6), 2023 DOI:
10.3390/w15061129

Volume No.6, Issue No.1 (2025) 14



Dharun Nagaraj M et.al. Journal of Science Technology and Research (JSTAR)

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

Making Urban Water Smart: The SMART-WATER Solution, Saraswathi, T., Chowdury,
A., Kusuma, A., Water Science & Technology, 2018 DOI: 10.2166/wst.2018.002

An Internet of Things-Based Smart Water Meter with Machine Learning for Water
Quality  Assessment, Multiple Authors, IEEE Xplore, 2020 DOI:
10.1109/ICCE.2020.10440841

Autonomous Data-Driven Water Management Using |oT and Machine Learning,
Multiple Authors, IEEE Xplore,2022 DOI: 10.1109/ICCE.2022.10440841

Machine Learning for Water Demand Forecasting: Case Study in a Brazilian Coastal
City Various Authors, Water Practice & Technology, 2023

. Self-Organizing Map-Based Anomaly Detection in Water Networks, Clark, P., Mehta,

R.,Industrial Engineering and Operations Management Conference Proceedings,2021
Real-Time Data Analysis Platform for Short-Term Water Consumption Forecasting
with Machine Learning,Boudhaouia, A., Wira, P., Forecasting, Volume: 3,2021 DOI:
10.3390/forecast3040042

A Real-Time loT Framework for Water Management Using Smart Meters, Ahmed, S.,
et al., Journal of Cleaner Production, 2022

loT and Cloud Computing-Based Smart Water Metering System, Multiple Authors, IEEE
Xplore, 2020 DOI: 10.1109/ICCE.2020.8597179

Advanced Leak Detection Using Ultrasonic Flow Meters, Drenthen, J.G., et al., Journal
of Fluids Engineering (ASME),2021.

Booma, J., Anitha, P., Amosedinakaran, S., & Bhuvanesh, A. (2025). Real-time
electricity capacity expansion planning using chaotic ant lion optimization by
minimizing carbon emission. Journal of the Chinese Institute of Engineers, 1-15.
https://doi.org/10.1080/02533839.2025.2464575.

Booma Jayapalan,Sathishkumar, R.,Prakash, I.A.,Venkateswaran, M.”Optimizing wind
energy efficiency in loT-driven smart power systems using modified fuzzy logic
control”Al Approaches to Smart and Sustainable Power Systems, 2024, pp. 250-273.
Booma Jayapalan, Mahadevan Krishnan, Karunanithi Kandasamy & Kannan
Subramanian, 2018, “Integrated Strategies for load demand management in the State
of Tamil Nadu”, Journal of Electrical Engineering, vol. 18, edition 4, ISSN: 1582-4594,
pp.151-160.

Booma Jayapalan, Mahadevan Krishnan, Karunanithi Kandasamy & Kannan
Subramanian, 2017, “Renewable energy penetration and its impact on Reliability: A
case study of Tamil Nadu”, Journal of Computational and Theoretical Nano science,
vol. 14, no. 8, pp. 4036-4044, DOI: 10.1166/jctn.2017.6752.

Arshi Siddiqui, Khan Chand and N.C.Shahi(2021). Effect of process parameters on
extraction of pectin from sweet lime peels. Journal of The Institution of Engineers

(India): Series A, 102(2 June):469-478

Volume No.6, Issue No.1 (2025) 15


https://doi.org/10.1080/02533839.2025.2464575

Dharun Nagaraj M et.al. Journal of Science Technology and Research (JSTAR)

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Ramya, C. (2019). Claude McKay and Black Diaspora. Strength for Today and Bright
Hope for Tomorrow Volume 19: 6 June 2019 ISSN 1930-2940, 289.

Anand Kumar, Khan Chand, Navin C Shahi, anil Kumar and A K Verma (2017)
Optimization of coating material on jaggery for augmentation of storage quality.
Indian Journal of Agricultural Sciences, 87 (10): 1391-1397.

Ramya, C. (2019). Ernest Hemingway’s Portrayal of Female Characters. Strength for
Today and Bright Hope for Tomorrow Volume 19: 5 May 2019 ISSN 1930-2940, 268.
Khan Chand and R.K. Pandey. (2012). Optimization of Foam Mat Drying Process
Variables for Malta Powder. International Journal of Food, Agriculture and Veterinary
Sciences, 2(2):67-73.

Ramya, C. (2020). Paule Marshall and Feminine Aesthetic. Language in India, 20(10).
Anjali Sharma and Khan Chand(2015).0ptimization of Fermentation Parameters to
Reduce Fermentation Time of Idli Batter Using RSM. Int. Journal of Science and
Research, 4(1, Jan):2254-2258

Ramya, C. (2020). Saru in Shashi Deshpande's The Dark Holds No Terrors. Language in
India, 20(7).

Khan Chand, Sanjay Kumar and S. B.Bhardwaj (2016). Vacuum drying of concentrated
malta juice for production of malta powder using RSM. International Journal of
Agriculture, Environment and Biotechnology, 9(1Feb.):715-725

Anjali Sharma and Khan Chand(2016).0Optimization of fermenting parameters for Idli
batter. European Journal of Biotechnology and Bioscience,vol.4 (2,Feb):48-52

Ramya, C. (2020). Somerset Maugham: Mirroring Human Life and Human
Weaknesses. Language in India, 20(3).

Khan Chand and Anupama Singh (2017). Effect of Process Parameters on Quality of
Dried Nettle Leaves. International Journal of Chemical Studies, 5(5 Sept):255-259.
Ramya, C. (2020). Rhetoric and Poetic Excellence of Philip Larkin. Strength for Today
and Bright Hope for Tomorrow Volume 20: 5 May 2020 ISSN 1930-2940, 1.

Sachin Surwade and Khan Chand (2017). Antimicrobial Packaging of Food: An
Overview. European Journal of Biotechnology and Bioscience, 5(5 Sept):85-90.
Ramya, C. (2018). Anita Desai as an Existentialist Exploring the Emotional Turbulence

and Chaotic Inner World. Language in India, 18(9), 197-202.

Volume No.6, Issue No.1 (2025) 16



Dharun Nagaraj M et.al. Journal of Science Technology and Research (JSTAR)

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

Ramya, C. (2020). Tagore’s Concept of Womanhood and His Deep Insight into the
Heart of a Woman as Pictured in His Short Stories. Strength for Today and Bright Hope
for Tomorrow Volume 20: 8 August 2020 ISSN 1930-2940, 235.

Khan Chand, Shusheel Kumar and N. C. Shahi (2018). Effect of active packaging and
coating materials on quality parameters of jaggery cubes. International Journal of
Engineering Research and Technology, 7(1January):4-9.

Ramya, C. (2020). A House for Mr. Biswas VS Naipaul’s Journey from Self-discovery to
Search for Identity and Stability. Strength for Today and Bright Hope for Tomorrow
Volume 20: 6 June 2020 ISSN 1930-2940, 68.

Ramya, C. (2020). Rhetoric and Poetic Excellence of Philip Larkin. Strength for Today
and Bright Hope for Tomorrow Volume 20: 5 May 2020 ISSN 1930-2940, 1.

NR, D., GK, D. S., & Kumar Pareek, D. P. (2022, February). A Framework for Food
recognition and predicting its Nutritional value through Convolution neural network.
In Proceedings of the International Conference on Innovative Computing &
Communication (ICICC).

Ara, T., Ambareen, J., Venkatesan, S., Geetha, M., & Bhuvanesh, A. (2024). An energy
efficient selection of cluster head and disease prediction in loT based smart agriculture

using a hybrid artificial neural network model. Measurement: Sensors, 32, 101074.

Divyashree, H. S., Avinash, N., Manjunatha, B. N., Vishesh, J., & Mamatha, M. (2024).
Enhancing secrecy using hybrid elliptic curve cryptography and Diffie Hellman key
exchange approach and Young's double slit experiment optimizer based optimized
cross layer in multihop wireless network. Measurement: Sensors, 31, 100967.
Sidharth, S. (2019). Enhancing Security of Cloud-Native Microservices with Service
Mesh Technologies.

Sidharth, S. (2021). Multi-Cloud Environments: Reducing Security Risks in Distributed
Architectures

Sidharth, S. (2020). The Rising Threat of Deepfakes: Security and Privacy Implications
17. Sidharth, S. (2022). Zero Trust Architecture: A Key Component of Modern
Cybersecurity Frameworks.

Sidharth, S. (2024). Strengthening Cloud Security with Al-Based Intrusion Detection

Systems

Volume No.6, Issue No.1 (2025) 17



Dharun Nagaraj M et.al. Journal of Science Technology and Research (JSTAR)

46.

47.

48.
49.
50.

51.

52.

53.

54.

55.

56.

57.

Nila, M., Vijayalakshmi, A., Balamurugan, M., Gayathri, S., Thangapandi, K.,
Punniyamoorthy, K., & Prabaharan, N. (2024). Orthogonal Stability of Additive
Functional Equation in Fuzzy B-Normed Spaces. International Journal of Analysis and
Applications, 22, 231-231.

Balamurugan, M., Hakami, K. H., Ansari, M. A., & Loganathan, K. (2024). An Innovative
Perspective on Bipolar Fuzzy Fantastic Ideals in BCK/BCI-Algebras. European Journal
of Pure and Applied Mathematics, 17(4), 3973-3983. 22.

Sidharth, S. (2023). Al-Driven Anomaly Detection for Advanced Threat Detection.
Sidharth, S. (2023). Homomorphic Encryption: Enabling Secure Cloud Data Processing.
Al-Qaysi, Z. T., Suzani, M. S., bin Abdul Rashid, N., Aljanabi, R. A., Ismail, R. D., Ahmed,
M. A., ... & Kumar, H. (2024). Optimal time window selection in the Wavelet Signal
Domain for brain—computer interfaces in Wheelchair Steering Control. Applied Data
Science and Analysis, 2024, 69-81.

Sharma, C. M., & Kumar, H. (2014, March). Architectural framework for implementing
visual surveillance as a service. In 2014 International Conference on Computing for
Sustainable Global Development (INDIACom) (pp. 296-301). IEEE.

Ahmad, Z., AlWadi, B. M., Kumar, H., Ng, B. K., & Nguyen, D. N. (2024). Digital
transformation of family-owned small businesses: a nexus of internet entrepreneurial
self-efficacy, artificial intelligence usage and strategic agility. Kybernetes.

Sidharth, S. (2019). Quantum-Enhanced Encryption Methods for Securing Cloud Data.
Sidharth, S. (2022). Enhancing Generative Al Models for Secure and Private Data
Synthesis.

Kavitha, M., Abhang, L. B., Kumar, M., Balamurugan, M., & Mallesh, M. P. (2025).
Advanced Finite Element Methods for Solving Fluid Dynamics Problems in Engineering
Applications. Metallurgical and Materials Engineering, 31(3), 201-209.

Aserkar, A. A., Sugunthakunthalambigai, R., Nalawade, R. D., Reddy, B., Balamurugan,
M., & Mallesh, M. P. (2025). Mathematical Modeling of Turbulent Flows Using
Advanced Computational Fluid Dynamics Techniques. Metallurgical and Materials
Engineering, 31(3), 210-219.

Byeon, H., Balamurugan, M., Stalin, T., Govindan, V., Ahmad, J., & Emam, W. (2024).
Some properties of subclass of multivalent functions associated with a generalized

differential operator. Scientific Reports, 14(1), 8760.

Volume No.6, Issue No.1 (2025) 18



Dharun Nagaraj M et.al. Journal of Science Technology and Research (JSTAR)

58. Balamurugan, M., Muhiuddin, G., & Dhilipkumar, K. (2024). GENERALIZATIONS OF
(€,eVv(k%, gk))-ANTI-FUZZY B-IDEALS OF BCI-ALGEBRAS. Palestine Journal of
Mathematics, 13.

59. Wange, N. J., Chaudhari, S. V., Seelam, K., Koteswari, S., Ravichandran, T., &
Manivannan, B. (2024). Algorithmic material selection for wearable medical devices a
genetic algorithm-based framework with multiscale modeling. The Scientific

Temper, 15(01), 1581-1587.

Volume No.6, Issue No.1 (2025) 19



