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Abstract

It is essential for maintaining code quality to conduct controlled regression testing. The use of drop away
research is widespread. The examination priority (TCP) method can be used to handle the reduction in this value.
Various consultants have devised drop-off techniques for prioritisation, with packaging being one of the most well-
known. Selection of appropriate examinations and recognition limits, which have been violated include ambiguities and
flaws. Early deficiency space is rotated around analyses priority by listing tests. In this area, it is widely accepted that
estimation and thought-provoking exploration are commonplace. Previous research into the priority of research has
shown that consultants want a solitary approach that enhances analysis rather than focusing on the absolute value of a
check suite, consider the value of each analysis. Another Bat-awakened investigations priority estimate (BITCP) is
designed within the study, based on the neighbour ship and overall chase properties of a bat count. To build BITCP,
researchers looked at the frequency of execution and, as a result, the sum of reckoning zeroed in various parts of the
quarry and blast. The expected strategy, which is then divided and strategies, are for the first half of the used sector. In
line with the preliminary findings, BITCP is more effective than traditional methodologies. Moreover, as the complexity
of the code of analyses increases, so does the decrease in the usual degree of insufficiency revealed in BITCP as a result
of association computations.
Keywords: Regression Testing, Bat Algorithm, BITCP, Test suite, Test Prioritization, Optimization Technique.

1.Introduction

Since the total degree variation of a code amendment is so large, it is necessary to reduce the number of defects.
Various starters are prepared and run on programming plans to animate the rot. In this vein, the check of associated item
structure when required changes reveals whether or not the boundaries function admirably; the check has been called in
light of the fact that the fall away is a significant factor. look at this check is described as examining the existence of
real-world issues [1], and associated fall away tests will either be dead over time or masterminded in each item
transformation [2]. Associate item checking improves the nature of writing computer programmes. As a consequence,
item testing is a time-consuming process that consumes all of the testing time. If testing is by all accounts within the
cycle, which is also known as fall away testing (RT) [1-4], depleting tries must be compelled to be unconditional.

RT is a continuous loop that ought to be halted at any given time, wherever a reasonable number of bugs are
mounted. Bugs are discovered and trapped in any instance of research.

Investigating may have an effect on the lines of code that lead to new errors. In subsequent cycles, these new
blunders are installed. Relevant code improvements made during bug fixing would have no effect on the quality or
execution of the merchandise problem being produced [5].

The activities examined, code inclusion, variety throughout which the blemish was found, and find condition
fixing numbers to the examinations are all revealed in the reported data for each study [12].

Huang et al. [13] have conducted weighted analyses for GUI mistreatment. The tasks were formed as cuts,
according to Dennis Jeffrey et al. [8], based on their experience and management stream. Every slice may discuss a
different significance.

A single review may include two or three needs, wants, and needs in a very precise cut. Moreover, the locus

whereby thinking must be compelled to be paid is the yield affecting verbalizations of the cut and explanations given
within the cut. These read area points were used heuristically to determine priority.
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2. Associated Studies of Bat-roused experiments priority calculation (BITCP)

Coordinating trials can also be a supernatural smoothing out problem, in which the tiniest total organised
analyses can go unnoticed in order to keep a strategic distance from wasting, to save a great deal of time, whereas the
quality excess elements are good [14]. The investigation priority is for an organisation to reorganise the examinations,
so that the most spectacular trials attract the attention of others, such as critical bugs thinking and meeting the
customer's basic requirements. This stimulates the author able portion of inquiries, resulting in a crafty examination
suite.

Despite the fact that few subsequent experiments are explored out, the investigations in such test suites are
known to reveal the bugs at the first accurate. Such a priority can also be a smoothing out effort, as it never endangers
testing ability. Many of the most important approaches are provided to consultants during the first decade, and they are
based on integration, quest, insufficiency, risk, criteria, background, likeness, and other factors.

Muhammad Khatibsyarbini et al. [15], quite seventieth of the spread searches oversees s.t.p. (Software Testing
priority) that depends upon request, incorporation, damaged, need, and history, whereas varied procedures embrace the
rest of the speed that is thoroughgoing of similarity primarily based s.t.p.. Singh [16] given a selected review of sixty-
five examinations in Regression-based TCP (RTCP) that covers the hour of 1997-2011.

This examination lined the take a look at examination of eight guideline approaches and mentioned openings,
estimations, and antique used. Catal and Misha [17] processed another summary of one hundred twenty assessments in
RTCP from 2001 to 2011, that discusses the examples in TCP moves shut, together with appraisal estimations. Yoo and
Harman [7] drove slightly of composing review of RTs terribly 159 examinations throughout the hour of 1977-20009.

This examination covers four essential TCP approaches of RTs significantly TCP, TSM and TCS. Basically,
Refs. [18,19] analysed nineteen and ninety examinations of composing review in RTCP, severally. Khatibsyarsini et al.
[15] given eighty examinations in RTCP from 1998 to 2016.

They picked eighty assessments from 707 articles accumulated from the higher than aforementioned amount for
talking concerning distinctive quality examinations. This study covers the kinds of RT, TCP, instruments, and analysis
estimations used.

The obstructions of the higher than effective composing review involve:
0] there is not any empiric verification for different TCP moves shut,
()] openings haven't been perceived concerning the employment of collectibles on TCP approaches, and
(1) clarifications for the importance of the analysis estimations are not clearly communicated. throughout
this paper, equivalence primarily based methods for TCP area unit focused. this might provide ought to the
analyses that area unit the chief divergent from those within and out picked. As of late, varied consultants have
determined likeness primarily based procedures [12,13,20-22] for TCP.
(IV)  Thomas et al. [23] projected text assessment strategy for static TCP. throughout this paper, the rule
objective of the likeness primarily based systems is to flavour up the shared characteristic and limit the quality,
that is that the reverse to consultants that area unit getting want that depends upon gathering the inconstancy
and proscribing the equivalence [24-27].

All around, likeness primarily based TCP is largely detached into 2 types, that area unit unfold primarily based
and ART (Adaptive Random Test) affected. TCP for the principal case is gotten from assembled tests through
dissimilarities between tests [28,29]. Examine man ship is used as a bulletin libber system of irregular testing, and in
basically all cases, it beats all the cases expect once the weather of code may likewise be a shorter total [30].

Examine man ship charged is associate extension system for ART in TCP, the investigations with higher

closeness area unit merely thought of as against agonising just about all of them, and this provides favoured results over
ART [26]. Yves Ledru et al. [31] projected a TCP model mistreatment four likeness primarily based totally different
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string distances, and later on it had been shown that the projected strategy has higher Average Share Fault
Detection(APFD) than without aim mentioned take a look at suites.

Zhang et al. [32] and Jiang et al. [33] have projected filmable unpredictable testing primarily based priority
methods radio-controlled by code-consideration. Breno Miranda et al. [34] have widened the thoughts of [32,33]
mistreatment quick approach, finally, they exhibited that the quick methodology performs higher scaling and temporal
arrangement. skill (Adaptive Random Testing) [2] may even be a variety of unfold range of subjective take a look at age
that endeavours to spread, as equally as may sanely be thought of typical, the take a look at commitments to the data
house.

within this experimentation, the quick philosophies area unit checked against each [26,35], that area unit what is
more pictured in Section five. Also, the strategy projected by Fang et al. [36] depends upon code incorporation data,
from that they misuse the execution repeat profiles. Among revelation ways, Ledru et al. [31] propose a closeness
primarily based strategy exclusively considering the strings that categorical the investigations, i.e., the data or the JUnit
tests. In like manner, quick has been confirmed against this framework (see Section 5).

Noor and Hemmati [37] developed a gaggle of encounters primarily based procedure throughout that, among
new or adjusted analyses, folks that area unit the chief like bombarding one’s area unit coordinated. Snappy does not as
of currently use chronicled knowledge.

In programming testing, assortment may even be a helpful live for each choosing and coordinating trials, 2 or 3
of similarity primarily based systems area unit projected [14,24,26,28,35]. In this, gathering expects crafted by obtaining
sorted out trials. ARS approach packs the investigations as indisputable by the quantity of articles and procedures
mistreatment k-means and k-medoids gathering counts.

Another methodology that bunches the examinations as shown by article and procedure bring progression
likeness metric uses the k-medusoids packing estimation [14].

From the assessment of the composition, the going with troubles area unit capable:

1. The composing area gathering procedures are single-sided bundling, which means that gathering is done from

the perspective of trials. This can result in data adversity, despite the fact that the relationship between tests and

incomplete limits is ignored.

2. The hard copy similarity gauges used do not specialise in data (input) transport, which has an effect on the

mixture cycle. Furthermore, writing examinations do not have procedures for precision and time on a free basis,

implying that this is often an open examination of power.

3. Priority structures do not accept between and intra-gathering, which leads to information loss.

4. Finally, TCP does not have much in the way of cap customization. This will sometimes prevent mixing and

result in errors.

Persuaded from these open difficulties and to defeat them, the incidental commitments area unit created throughout this
research:

The first challenge is solved by proposing a completely unique two-way bunching that groups each experiment
and blemished capacity for a better understanding of the relationship between them.

The Second Challenge is addressed by proposing a new likeness live that makes use of the intensity of the
example live and smooths out the details for efficient assembly. Furthermore, the dispersion of information is
considered, and dominance live is projected aboard similitude live to appropriately oversee accuracy time compromise.

The Third Challenge is WASPAS strategy is sought for between and intra-grouping precedence, and it
successfully organises experiments.

The fourth challenge is Finally; the programming model is improved to allow for more customising of
boundaries in order to encourage a perfect experiment for the repair of damaged capacities.
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2.2 Bat computation
Bats do chase to urge their nourishments. The chasing technique for crackers is taken into account as their location
conduct [24].

Paddles consume resulting talents designed for chasing:

1. attempting to locate their prey's home planet with relative ease;

2. Crackers recognise prey and deterrents;

3. Crackers prefer optimal space when hunting for prey;

4.A few measurements were made using the position of cracker behaviour as inspiration.

For example, paddle scheming may be a countryside-enlivened improvement strategy and it absolutely was
projected by rule et al. [13]. some boundaries, that area unit frequently invigorated with the moves of crackers, area unit
utilised in bat calculation [25]. These area unit vi, fi, xi ,ri , and Ai .

The character "I" of the cut off points implies stress. fruity move throughout an edge xi with reference to a vi .
whereas v tends to the speed of a bat, f is that the perennial respect. within the event that speed is disconnected with
rehash, repeat is obtained with A = v f. every bat radiates inaudible sound, particularly beats, to raise signal from a prey.

Subordinate upon the real of the goal beat discharge American state enlargements and changes some spot within
the extent of zero and one. Having American state = one derives that a bat is at the goal. Clamor Ai are usually
potentially got comfy light-weight of the means that the standard problem throughout discovering prey. Taking
everything into consideration, Ai decreases unquestionably if a bat is near to the shaky fringe of the prey and Ai
becomes 0" at the target. Speed and rehash are revived as in Equation. (3—4) and position of a bat changes as indicated
by these cycles. These musings are utilised for selecting the proper course all at once that fruity will discover their prey
as fast as time awards. In like manner, considering the means that the parcel from a bat to prey expands, the connected
rehash fi diminishes. Heartbeat transmission American state is [0—1], nonetheless it depends on the repeat imparted by a
bat.

The ways for the bat calculation are usually summed up as follows:

1. starting stages and speeds are settled,

2. American state and Ai are distributed,

3. with reference to style is found by checking rand > American state throughout a specific cycle, as an
example, 20, 50, and 100,

4. new arrangement is picked by flying erratically,

5. rates and frequencies are rebuilt,

6. generally best zone is exhibited by x= and it's found by referencing with reference to blueprints.

Once the event of bat measurement is thoroughly investigated, it is possible to build a bat-stimulated investigate
would like calculation with regard to precise preliminary costs. additionally, gap, rehash, and change are all too common
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with investigation musings like execution time, variety of inadequacies, and code fuse. This is often the motivation
behind why bat contemplation was chosen as a base technique for this evaluation in order to construct a nature-
enlivened analysis need measurement.

The bat assessment has been used in a variety of district applications; in recent years, it has been used in gas
apse streamlining [26], vehicle organising issues [27], and more.

3 Bat-animated trial priority

The preliminary goal of this evaluation is to create a nature-based priority estimate that can outperform
traditional strategies. Paddle computation has sparked interest in BITCP. As a result, the search priority standards and
restrictions must be considered in order to adjust the bat count, which starts with the loco’s locating direct.In any case,
the check complement is generated by selecting a specific range of investigations from the explore pools. The reason
why the assortment is needed in this situation is because the trouble assigned for check measures is masterminded. The
number of occupants in a bat count is incredible, particularly when compared to the number of trials.

(1) contains the methods for BITCP, as well as a few limits of analyses unit of measurement gotten to the bat
reckoning, check execution time, and the amount of insufficiencies. First and foremost, the distances x1,..., xn unit of
measurement, as well as the frequencies f1,..., fn of loco unit of measurement, were defined as direct comparisons with
the investigation execution times.

(2). The beat unfolds r, which is related to target proximity, has values that fall somewhere between zero and

one. Beat unhitch will increase as distance decreases, similar to the repeat. As a result, by requiring the division from the
prey, BITCP assigns r to an interesting force somewhere between zero and one.
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fg/;l;g:tti; Glass colipling LOC (l:lal;r;ber of test (Ii’aesr;:;:ntage of test
150 29 507 110 5
2450 238 4443 890 14
3100 350 5400 910 22
54 29 250 20 4
5355 366 12,097 2400 55

In BITCP, a characteristics are guided by attempting a certain number of issues with connected examinations,
and associated masterminding is completed in order to establish a close by organise initial of review. From that point,
the examination is called rANew = xStar(rA) and assigned to a special vector. By then, xStar(rA) has arranged the
ultimate population by changing the groupings of r A.The beat radiation and racket are considered in this regard. High
characteristics have the greatest need in this cycle. The going with propels begin once the required mentioning
modification has been completed.

The circle contains a specific cycle t that tests the various atomic weight characteristics.
(4) is completed, while minMax[0] is not. Item 2 is a rundown of the majority of the items on the list. Item 1 keeps track
of the text with the fewest repeats, as well as the methodology used to calculate atomic weight.
(3) The cap results In Beta () generates numbers that are subjectively somewhere between zero and one. The velocities
of wacky are seen in vi, pop fuses the most recent assessments of the ultimate population, and rANew has the most
recent assessments of people who depend on frequencies and statistics.
R and () compares rj with numbers that have been haphazardly generated somewhere between zero and one. If the
delivered range is significantly more important than rj, X is banded using beat unleash and commotion. One difference is
that rj is lengthened and tumult a j is reduced. The best course of ac is used to get the musical community search suite at
the end of the accentuation.

A=v f(2) fi = fmin + ( fmax — fmin)p (3) vi = vi + (xi — x*) fi (4)
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4 Case study

Informational indexes 5 different enlightening assortments are used for evaluating BITCP, and these academic
lists are recuperated from GitHub repository.l information sets bestowed in Table two contain completely of
mathematical exercises. during this table, Cyclomatic quality, v(g), shows the varied nature level of AN item. If v(g) >
ten, the associated writing pc programs is disfigurement slanted. Also, preliminary check pool was created with the PEX
instrument [43].

ANOVA SS DF MS F P value
Treatment

(between 10.03 4 2.508 F(4,258) =1319 00<0.0001
columns)

Residual

(within 0.4905 258 0.001901

columns)

Total 10.52 262

APFD=S

Purieatage of Faultt Detesed
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It explores possible deficiencies by attempting all the available ways of a program. Thusly, potential flaws are
given their information esteems.

Greedy- Greedy- Greedy- Greedy- ACO-PSO ACO- ACO- PSO- LBS- PSO-
ACO PSO LBS BITCP LBS BITCP LBS BITCP BITCP
0.1733333 0.7 0.5
0.2 (small) 0.92 (large) 0.8 (large)  —1 (large) 0.7 (large) —141 11
8 # 8 (small) & (large) (large) (medium) (large)
P
in
3 80
I
; . APFDa4TH
10
PEX can conveniently Determine distances of bats as execution seasons of experiments t1, ..., tn fi the

recurrence of related ti is in converse connection f1, ..., fn

Initialize bat populace with xi , vi Assign ri and Ai by looking the frequencies and faultness (rA) minMax=fMinMax(f)
rANew = xStar(rA);
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Another nature-
Y e Dreathed life into test
priority computation, specifically BITCP, is proposed by
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considering the fundamental steps of bat figuring. While figuring the computation, a couple of properties, for instance,
test execution time and code harm are changed in accordance with thoughts of the count.

5.Conclusion

Following the strategies application on five express instructive lists, promising results were obtained. The
simplest idea degree of issue area association, BITCP, generated the most elevated APFD results among the assessment
figuring. LBS outperforms ACO, PSO, and eager as one of the first explorations used in priority research. Furthermore,
LBS is unable to accommodate the many-sided existence because it generated significantly more negative results (rs =
0.96) than the results obtained with ACO rs = 0.7 and PSOrs = 0.8. The first on the point of computations unit of
measurement ACO and PSO to the degree of their results' similarity had been recognised among the assessments. The
use of various estimations, such as WMC and signalling, will help priority strategies sustain their strength. From the
perspective of architects, this problem is addressed by rethinking the BITCP's most important moves.

6.Limitation of Future Work

This investigation is the first to use bat locating direct in take a look at priority, as of recently. As a result, future
studies may widen the degree of BITCP fitness. The action of the problem solving are taken a stab at the knowledge
recovered from the files connection comes coded with various programming patois to make upgrades for the exploring
type of BICTP concerning the properties of code estimations which give tips to issues, the action of the reckoning is
taken a stab at the knowledge recovered from the files connexion comes coded with various programming platform.

7.References

1. Rothermel, G., Untch, R.H., Chengyun, C., Harrold, M.J.: Prioritizing test cases for regression testing. IEEE Trans.
Softw. Eng. 27, 929948 (2001)

2. Leung, H.K.N., White, L.: A cost model to compare regression test strategies. In: Proceedings of Conference on
Software Maintenance, pp. 201-208. IEEE Comput. Soc.Press (1991)

3. Hao, D., Zhang, L., Mei, H.: Test-case prioritization: achievements and challenges.Front. Comput. Sci. 10, 769777
(2016)

4. Huang, R., Chen, J., Towey, D., Chan, A.T.S., Lu, Y.: Aggregatestrength interaction test suite prioritization. J. Syst.
Softw. 99, 3651 (2015)

5. Wong, W.E., Horgan, J.R., London, S., Agrawal, H.: A study of effective regression testing in practice. In:
Proceedings The

Eighth International Symposium on Software Reliability Engineering, pp. 264-274. IEEE Comput. Soc. (1997)

6. Huang, M., Zhang, C., Liang, X.: Software test cases generation based on improved particle swarm optimization. In:
Proceedings of 2nd International Conference on Information Technology and Electronic Commerce, p. 5255. IEEE
(2014)

7.Jiang, B., Chan, W.K.: Input-based adaptive randomized test case prioritization: a local beam search approach. J. Syst.
Softw. 105, 91-106 (2015)

8.Yang, Q., Tian, J., Si, W.: An improved particle swarm optimization based on difference equation analysis. J. Differ.
Equ. Appl. 23(1-2), 135-152 (2017)

9. lJiang, B., Zhang, Z.Chan, W.K. Tse, T.H.: Adaptive random test case prioritization. In: 2009
IEEE/ACMInternational Conference on Automated Software Engineering, pp. 233-244.

10. Yang, X.S.: Bat algorithm for multi-objective optimisation. Int. J. Bio-Inspired Comput. 3(5), 267-274 (2011)

11. Wang, G.G,, Chu, H.E., Mirjalili, S.: Three-dimensional path planning for UCAV using an improved bat algorithm.
Aerosp. Sci. Technol. 49, 231-238(2016)

12. Lemma, T.A., Hashim, F.B.M.: Use of fuzzy systems and bat algorithm for energy modeling in a gas turbine
generator. In: 2011 IEEE Colloquium on Humanities, Science and Engineering, pp. 305-310. IEEE (2011)

13.Bora, T.C., dos Coelho, L.S., Lebensztajn, L.: Bat-inspired optimization approach for the brushless DC wheel motor
problem. IEEE Trans. Magn. 48, 947-950 (2012)

14. Hasanebi, O., Teke, T., Pekcan, O.: A bat-inspired algorithm for structural optimization. Comput. Struct. 128, 7790
(2013)

Volume 23, Issue 10, October - 2021 Page-1002



Journal of University of Shanghai for Science and Technology ISSN: 1007-6735

15. Ayari, K., Bouktif, S., Antoniol, G.: Automatic mutation test input data generation via ant colony. In: Proceedings of
the 9th annual conference on Genetic and evolutionary computation—GECCO 07, p. 1074. ACM Press, New
York(2007)

16. Biswas, S., Kaiser, M.S., Mamun, S.A.: Applying Ant Colony Optimization in software testing to generate
prioritized optimal path and test data. In: 2015 International Conference on Electrical Engineering and Information
Communication Technology(ICEEICT).

17. Mao, C., Xiao, L., Yu, X., Chen, J.: Adapting ant colony optimization to generate test data for software structural
testing. Swarm Evol. Comput. 20,23-36 (2015)

18. Ghiduk, A.S.: A new software data-flow testing approach via ant colony algorithms. Univ. J. Comput. Sci. Eng.
Technol. 1, 6472 (2010)

19. Singh, Y., Kaur, A., Suri,B.. Test case prioritization using ant colony optimization. ACM SIGSOFT Softw.
Eng.Notes 35, 1 (2010)

20. Henard, C., Papadakis, M., Harman, M., Jia, Y., Le Traon, Y.:Comparing white-box and black-box test prioritization.
In: Proceedings of the 38™ International Conference on Software Engineering— ICSE 16, pp. 523-534.New York
(2016)

21. Windisch, A., Wappler, S., Wegener, J.: Applying particle swarm optimization to software testing. In: Proceedings of
the 9th Annual Conference on Genetic and Evolutionary Computation—GECCO 07, p. 1121. ACM Press, New York
(2007)

22.Rauf, A., Aleisa, A.E.: PSO based automated test coverage analysis of event driven systems. Intell. Autom. Soft
Comput. 21, 491-502 (2015)

23. Ahmed, B.S., Zamli, K.Z.: A variable strength interaction test suites generation strategy using particle swarm
optimization. J. Syst. Softw. 84, 2171-2185 (2011)

24. Kaur, A., Bhatt, D.: Hybrid particle swarm optimization for regression testing. Int. J. Comput. Sci. Eng. 3, 1815-
1824 (2011)

25. Yoo, S., Harman, M.: Pareto efficient multi-objective test case selection. In: Proceedings of the 2007 international
symposium on Software testing and analysis—ISSTA 07, p. 140. ACM Press, New York (2007)

26. Zhang, L., Hao, D., Zhang,L., Rothermel, G., Mei, H.: Bridging the gap between the total and additional test-case
prioritization strategies. In: 2013 35th International Conference on Software Engineering (ICSE), pp. 192-201. IEEE
(2013)

27. Srivastava, P.R., Bidwai, A., Khan, A., Rathore, K.,.Sharma, R., Yang, X.S.: An empirical study of test effort
estimation based on bat algorithm. Int. J. Bio Inspired Comput. 6, 57 (2014)

28. Tillmann, N., De Halleux, J.: PexWhite box test generation for .NET. In: International conference on tests and
proofs, pp. 134— 153(2008)

29. Do, H., Elbaum, S., Rothermel, G.: Supporting controlled experimentation with testing techniques: an infrastructure
30. R.Nithya, “Master Print: Fingerprint-Spoof Authentication Systems”,International Journal of All Research Education
& Scientific Methods(2021)

31.An Effective Search Update on Intelligence Swarm Approach for Test suit scheduling Journal of Huazhong
University of Science and Technology 50 (3) (2021)

32. R Nithya “A Proportional Study of Test Case Prioritization Using Hybrid Optimization Algorithm, Cuckoo Search
and Particle Swarm Optimization Techniques”, International Journal of Grid and Distributed Computing 13 (1), 1462-
1474 (2020)

33. R Nithya,” SHARING SECRET WITH MULTI PARTY USING EFFICIENT VERIFIABLE THRESHOLD
ALGORITHM” , karpagam Journal of computer science 14 (Issue 1), 11 —15(2019)

34. R.Nithya, “A Study on Relation Based Testimonial Process on test Suite Classification using Genetic Algorithm”,
Journal of Advanced Research in Dynamical and Control Systems (2019)

35. R.Nithya, “Evaluation On Fundamental Software Taxing Technique”, Karpagam Jcs 12 (5) (2018)

36. R.Nithya , “Emerging Technologies in Software Engineering” ,Karpagam Jcs 11 (3)(2018)

37. R.Nithya , “INVESTIGATION OF SOFTWARE CONSISTENCY WITH TAXING MOMENT AND TOUGH
EXPOSURE”, KarpagamlJcs 11 (1)(2017)

Volume 23, Issue 10, October - 2021 Page-1003





