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ABSTRACT 

Artificial intelligence (AI) components—models, data 

pipelines, feature stores, and feedback loops—

introduce uncertainty and non-determinism into 

software delivery. Traditional Agile practices, 

designed around code-centric change, can struggle 

with the probabilistic and data-dependent nature of AI 

work. This manuscript examines how Agile 

methodologies can be adapted to AI-integrated 

software projects, and evaluates their impact on flow 

efficiency, quality, and model performance stability. 

We synthesize practice patterns from industry, 

articulate an “AI-adapted Scrum” and a 

“Kanban+MLOps” operating model, and contrast 

them with a baseline Scrum approach.  

 

Fig.1 Agile Development Methodologies,Source([1]) 

A mixed-method methodology combines process 

modeling with a discrete-event Monte Carlo 

simulation of 42 synthetic projects and a statistical 

analysis of key delivery and ML-specific outcomes 

(lead time, deployment frequency, change failure rate, 
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 rework ratio, and 30-day accuracy retention). Results 

suggest that incorporating MLOps gates (data 

validation, model evaluation, fairness and drift 

checks), dual-track discovery/delivery, and explicit 

WIP limits for experimentation can reduce lead time 

by 29–37%, roughly double deployment frequency, 

and lower change failure rates by 40–50%, while 

improving short-term accuracy retention by ~7–9 

percentage points. The paper concludes with a 

practical playbook—roles, ceremonies, definitions of 

done, and risk controls—for engineering leaders who 

must align Agile cadences with the iterative learning 

cycles of AI. Limitations and directions for future 

research are discussed, including external validity to 

highly regulated domains and long-horizon drift 

behavior. 
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INTRODUCTION 

Agile methods transformed software engineering by 

prioritizing customer value, iterative delivery, and 

responsiveness to change. Yet, AI-integrated systems add 

elements that classic Agile rarely addresses explicitly: 

data quality volatility, model generalization error, 

stochastic training outcomes, non-stationary 

environments, and feedback loops that modify both 

system behavior and user behavior over time. An AI 

feature may “pass tests” on Tuesday and degrade by 

Friday due to a data source schema change, a shifts in user 

cohorts, or model drift. Consequently, the unit of change 

extends beyond code to include datasets, features, 

hyperparameters, and evaluation baselines. 

 

Fig.2 Agile Development Methodologies in AI-Integrated 

Software Projects,Source([2]) 

Three tensions emerge when teams apply Agile to AI 

work: 

1. Discovery vs. Delivery: Data exploration, 

hypothesis generation, and modeling are 

inherently uncertain. Estimation accuracy for 

such tasks is low, but downstream product 

delivery still requires predictable cadence. 

2. Speed vs. Safety: Frequent releases (a hallmark 

of Agile) must be balanced with safeguards such 

as bias audits, model cards, explainability 

artifacts, and rollback plans. 

3. Static Requirements vs. Learning Objectives: 

Requirements in AI often specify a performance 

envelope (e.g., “≥95% F1 on segment X with 

fairness delta ≤3% across sensitive attributes”) 

rather than functional determinism (“return field 

Y”). Evaluation becomes integral to definition of 

done. 

To address these tensions, teams increasingly combine 

Agile with MLOps—a set of practices that makes 

data/ML assets versionable, testable, and deployable. 

MLOps introduces CI/CD/CT (continuous training) 
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 pipelines, automated validation (data drift, concept drift, 

bias), reproducible experiments, model registries, and 

production telemetry. When overlaid onto Scrum or 

Kanban, MLOps shifts the focus from “feature shipped” 

to “model behavior sustained.” 

This manuscript pursues three questions: 

• RQ1: How must Agile roles, ceremonies, and 

artifacts evolve to accommodate AI lifecycles? 

• RQ2: What delivery and quality gains are 

achievable when MLOps gates are fused into 

Agile processes? 

• RQ3: How do different Agile operating models 

(baseline Scrum, AI-adapted Scrum, 

Kanban+MLOps) compare in throughput and 

stability, given realistic uncertainty in data and 

modeling tasks? 

We propose two adapted operating models, evaluate them 

through a controlled simulation of project flow, and 

provide statistically grounded insights for practitioners. 

LITERATURE REVIEW 

Agile’s core principles—iterative development, customer 

collaboration, and responding to change—have proven 

durable across web, mobile, and cloud. Scrum organizes 

work into time-boxed sprints with stable teams and 

product backlogs; Kanban emphasizes flow and WIP 

(work-in-progress) limits to reduce cycle time. Extreme 

Programming (XP) contributes engineering practices 

such as TDD, refactoring, and pair programming that 

improve code quality. 

AI development, meanwhile, derives from data science 

workflows such as CRISP-DM and its modern derivatives 

(e.g., CRISP-ML(Q)), which stress business 

understanding, data preparation, modeling, evaluation, 

and deployment, followed by monitoring and 

maintenance. MLOps extends DevOps by making the 

data-model-code triad a first-class citizen: data 

versioning, feature stores, model registries, lineage 

tracking, reproducible pipelines, and automated 

evaluation and monitoring. 

Empirical reports highlight gaps when classic Agile meets 

AI: 

• Estimation volatility: Modeling tasks often 

require exploratory loops where outcomes are 

path-dependent and non-linear with effort. 

• Non-determinism: Identical code can yield 

different models due to random seeds, GPU 

nondeterminism, and floating-point differences, 

complicating traditional definition of done. 

• Ethical/compliance constraints: Fairness, 

privacy, and explainability introduce new 

acceptance criteria and release gates. 

• Operational decay: Model and data drift can 

silently degrade performance, demanding 

continuous monitoring and retraining. 

Emergent patterns to bridge these gaps include: dual-track 

Agile (discovery track for data/experiments, delivery 

track for productization), ML-specific definitions of 

ready/done (data availability, label quality thresholds, 

evaluation baselines), shadow deployments and canary 

releases for safe rollout, model cards and data sheets for 

transparency, and feedback-augmented roadmapping that 

accounts for drift remediation and labeling debt. 

While case studies advocate these practices, comparative, 

quantitative evidence remains sparse due to proprietary 

datasets and heterogeneous contexts. Simulation and 

synthetic studies can therefore illuminate plausible effect 

sizes and trade-offs, guiding real-world experimentation. 

METHODOLOGY 

Study Design 

We adopt a mixed-method design centered on discrete-

event Monte Carlo simulation to compare three 

operating models across 42 synthetic projects (14 per 

group), each lasting 12 weeks: 

1. Baseline Scrum (BS): Standard Scrum with 

sprint planning, daily scrum, reviews, 

retrospectives; no explicit MLOps gates; ML 

tasks treated like regular user stories. 
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 2. AI-Adapted Scrum (AS): Scrum with dual-

track discovery/delivery, a “Model Readiness” 

checklist in Definition of Ready (DoR), and 

MLOps gates (data validation, bias tests, drift 

checks) in Definition of Done (DoD). 

3. Kanban+MLOps (KM): Pull-based flow with 

explicit WIP limits per lane (Data Prep, 

Experiment, Evaluate, Productize), automated 

CI/CD/CT, and continuous release practices. 

Process and Roles 

• Product Owner (PO): Owns business KPIs and 

acceptance thresholds including model 

performance and fairness guardrails. 

• Tech Lead / ML Lead: Curates experiment 

roadmaps, orchestrates pipeline automation, 

ensures reproducibility. 

• Data Engineer: Manages sources, schemas, 

feature stores, and data validation tests. 

• ML Engineer / Scientist: Designs and trains 

models, maintains evaluation baselines and 

experiment tracking. 

• Software Engineer: Integrates inference 

services, AB testing harnesses, telemetry, and 

rollout strategies. 

• SRE/Platform Engineer: Owns CI/CD/CT, 

observability, and incident response. 

Operational Policies 

• DoR (AI-specific): Stable data source 

identified; label strategy approved; minimum 

sample size defined; offline evaluation protocol 

agreed; ethical risks assessed. 

• DoD (AI-specific): Reproducible training run 

captured; model registered with lineage; 

evaluation meets thresholds (e.g., F1≥target, 

drift p-value>α for the launch cohort); bias 

analysis within bounds; rollback artifact ready; 

monitoring probes defined. 

• Ceremonies: Sprint reviews/demo include 

model performance and fairness dashboards. 

Retrospectives consider “learning velocity” 

(validated experiments per week). 

• WIP Limits: AS constrains concurrent 

experiments to 2 per ML engineer; KM enforces 

WIP at each lane based on historical throughput. 

Variables and Measures 

• Lead Time (days): From story commitment to 

production. 

• Deployment Frequency (per month): 

Production releases of model or feature. 

• Change Failure Rate (%): Releases requiring 

rollback or hotfix. 

• Rework Ratio (%): Percentage of completed 

work reopened due to data/label issues. 

• Accuracy Retention at 30 days (%): Model 

performance vs. launch baseline after 30 days of 

live traffic. 

Control covariates include team size (6–10), domain 

complexity (low/medium/high), and data volatility 

(low/medium/high). 

Simulation Assumptions 

Per project, backlog arrival follows a Poisson process (λ 

varies by complexity). Data labeling latency is Lognormal 

(μ=1.1, σ=0.6 days per 100 samples). Training time 

follows a Gamma distribution (k=2.2, θ=1.5 hours per 

training job) with queueing under limited GPU slots. 

Concept drift occurs with weekly probability p (0.15 low, 

0.25 medium, 0.35 high). Failures increase when DoD 

gates are absent. AS and KM reduce rework via earlier 

data validation and controlled WIP; KM further reduces 

queueing by smoothing flow. 

Analysis Plan 

We compute metric means/SDs per group and apply one-

way ANOVA to test group differences, followed by 

Tukey HSD for pairwise contrasts. We fit an OLS 

regression per metric with indicators for AS and KM (vs. 

BS), controlling for team size, complexity, and data 
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 volatility. We report p-values and qualitative effect sizes 

(η² for ANOVA; standardized β for regression). All data 

are synthetic to illustrate expected tendencies; results 

should be interpreted as guidance for practice experiments 

rather than ground truth. 

STATISTICAL ANALYSIS  

(Synthetic Dataset; n=42 Projects) 

Metric Baseli

ne 

Scru

m 

(BS) 

n=14 

AI-

Adapt

ed 

Scru

m 

(AS) 

n=14 

Kanban+M

LOps (KM) 

n=14 

ANO

VA p-

value 

Lead 

Time 

(days) 

22.8 ± 

6.3 

16.1 ± 

4.8 

14.3 ± 4.2 < 

0.001 

Deploym

ent 

Frequenc

y (per 

month) 

2.1 ± 

1.0 

4.5 ± 

1.2 

6.2 ± 1.5 < 

0.001 

Change 

Failure 

Rate (%) 

24.7 ± 

7.5 

14.2 ± 

5.6 

11.8 ± 4.9 < 

0.001 

Rework 

Ratio 

(%) 

19.6 ± 

6.2 

12.4 ± 

4.1 

9.8 ± 3.9 < 

0.001 

Accurac

y 

Retentio

n @30d 

(%) 

84.5 ± 

6.9 

90.8 ± 

4.3 

92.1 ± 3.7 0.002 

 

Fig.3  

Notes: Values are mean ± SD. Tukey HSD indicates AS 

and KM both outperform BS across all metrics (p<0.05); 

KM also outperforms AS on lead time and deployment 

frequency (p<0.05). Covariate-adjusted OLS coefficients 

(not shown) remain significant and directionally 

consistent. Effect sizes are large for flow metrics 

(η²≥0.24) and moderate for accuracy retention (η²≈0.12). 

SIMULATION RESEARCH AND RESULT 

Simulation Model 

We implemented a discrete-event model of the delivery 

pipeline with the following entities and queues: 

• Backlog Items: User stories and ML tasks (data 

acquisition, labeling, feature engineering, 

modeling, evaluation, integration). 

• Servers/Queues: Data prep workers, GPU 

training slots, code review, CI build, validation 

gates (data tests, fairness/bias checks, drift tests), 

deployment approvals. 

• Policies by Model: 

o BS: No explicit data gates; TDD on 

code only; sprint WIP allowed to 

balloon inside a sprint; releases at sprint 

end. 

o AS: DoR/DoD with data/model gates; 

discovery lane in parallel with delivery; 

0.002

Metric

Accuracy Retention @30d (%)
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 time-boxed experiments; sprint releases 

with canary. 

o KM: Continuous pull with WIP limits 

per lane; automated CT (scheduled 

retraining); releases triggered when 

gates pass; canary + automated 

rollback. 

Event Dynamics: Each backlog item transitions through 

lanes; stochastic service times reflect labeling, training, 

and review. Data incidents (e.g., schema change, missing 

values spike) trigger rework if not caught by gates. 

Concept drift events degrade live performance; if 

monitoring detects drift beyond thresholds, a retrain ticket 

is auto-created and prioritized. 

Parameterization 

• WIP Limits: KM sets WIP = 1×(#engineers per 

lane); AS limits concurrent experiments to 2 per 

ML engineer. 

• Gate Sensitivity: In AS/KM, data validation 

catches 70–80% of data incidents pre-merge; 

fairness checks capture 60–70% of bias 

regressions pre-release; drift monitors detect 

85% of post-release drifts within 48 hours. 

• Compute Constraints: Training queues form 

when GPU utilization >85%; KM’s flow 

smooths queue spikes by reducing batch size and 

favoring incremental fine-tuning. 

Results Synthesis 

Across 1,000 simulation runs per group: 

• Flow: KM yields the shortest lead times via 

controlled WIP and fewer blocked items. AS 

reduces lead time relative to BS by gating 

defects earlier, but time-boxing experiments still 

creates periodic contention at training servers 

near sprint ends, lengthening queues compared 

to KM’s continuous pull. 

• Quality & Stability: Change failure rate drops 

significantly in AS and KM because release 

gates prevent defect injection (bad data, 

overfitting, bias regressions). KM’s automated 

rollback and canary add further protection. 

• Rework: Early data validation in AS/KM cuts 

rework substantially. BS incurs hidden rework 

when data issues surface during integration or 

post-release. 

• Model Performance: Accuracy retention at 30 

days is higher in AS/KM due to drift monitoring 

and scheduled retraining. KM’s continuous 

retraining schedule and faster detection shorten 

the time models spend below target. 

• Throughput vs. Experimentation: Restricting 

WIP does not reduce validated experiments per 

week; instead, it increases the ratio of validated 

to abandoned experiments by reducing context 

switching and queue thrashing. 

Practical Interpretation 

• When cadence predictability matters 

(regulated releases, stakeholder demos), AI-

Adapted Scrum balances structure with ML-

specific gates. 

• When teams face high data volatility and need 

rapid recovery from drift, Kanban+MLOps 

provides superior flow and resilience. 

• Baseline Scrum is least effective for AI-heavy 

work unless augmented with MLOps and tighter 

WIP control. 

CONCLUSION 

Key Findings 

Adapting Agile for AI-integrated software meaningfully 

improves both delivery flow and operational outcomes. 

Compared with a baseline Scrum approach, AI-Adapted 

Scrum and Kanban+MLOps: 

• Shorten lead time by ~29% (AS) to ~37% (KM). 

• Increase deployment frequency by ~2.1× (AS) 

to ~3× (KM). 

• Reduce change failure rate by ~43% (AS) to 

~52% (KM). 
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 • Lower rework ratio by ~37% (AS) to ~50% 

(KM). 

• Improve 30-day accuracy retention by ~6–8 

percentage points. 

These gains arise from five mechanisms: (1) explicit 

data/model gates in DoR/DoD; (2) reproducible pipelines 

and model registries; (3) continuous monitoring for drift 

and bias; (4) canary/rollback patterns; and (5) WIP limits 

that curb experiment sprawl and queueing. 

Implementation Playbook 

• Roles: Add a data steward (can be part-time) and 

elevate the ML lead’s accountability for 

evaluation protocols and release gates. 

• Backlog Hygiene: Express ML work as 

hypotheses with success criteria (metric 

thresholds, segments, fairness bounds) and 

attach data availability assumptions. 

• Definitions: DoR requires stable data access and 

labeling strategy; DoD requires reproducibility, 

model registration, documented evaluation, 

fairness report, and rollback plan. 

• Pipelines: Invest in CI/CD/CT that runs data 

checks, model training, evaluation, and 

promotion to a registry with automated lineage 

capture. 

• Release Strategy: Default to canary + 

automated rollback; use shadow mode to gather 

real-world performance prior to exposure. 

• Observability: Treat model telemetry 

(performance by segment, drift statistics, data 

quality KPIs) like SLOs, with alerting and clear 

runbooks. 

• Cadence: Choose AI-Adapted Scrum when 

stakeholder ceremonies and batch releases are 

necessary; choose Kanban+MLOps when 

volatility and drift dominate and continuous flow 

yields better economics. 

Limitations and Future Work 

Our results derive from synthetic projects and 

simulations calibrated to plausible, but not domain-

specific, parameters. External validity may vary in safety-

critical or highly regulated settings where review gates 

and human-in-the-loop checks dominate timelines. Long-

horizon drift behavior, seasonality, and retraining 

economics warrant deeper modeling. Future research 

should combine field experiments with telemetry from 

real CI/CD/CT systems, analyze fairness/ethics trade-offs 

more directly, and quantify the ROI of labeling strategies 

and active learning under different Agile policies. 

REFERENCES 

• Amershi, S., Begel, A., Bird, C., DeLine, R., Gall, H., Kamar, E., ... 

& Zimmermann, T. (2019). Software engineering for machine 

learning: A case study. IEEE/ACM 41st International Conference 

on Software Engineering: Software Engineering in Practice 

(ICSE-SEIP), 291–300. https://doi.org/10.1109/ICSE-

SEIP.2019.00042 

• Baskerville, R., & Pries-Heje, J. (2010). Explanatory design 

theory. Business & Information Systems Engineering, 2(5), 271–

282. https://doi.org/10.1007/s12599-010-0113-3 

• Beck, K., Beedle, M., van Bennekum, A., Cockburn, A., 

Cunningham, W., Fowler, M., ... & Thomas, D. (2001). Manifesto 

for agile software development. Retrieved from 

https://agilemanifesto.org/ 

• Bosch, J., Olsson, H. H., Björk, J., & Ljungblad, J. (2013). The 

early stage software startup development model: A framework for 

operationalizing lean principles in software startups. Lean 

Enterprise Software and Systems, 1–15. 

https://doi.org/10.1007/978-3-642-44930-7_1 

• Breck, E., Cai, S., Nielsen, E., Salib, M., & Sculley, D. (2017). The 

ML test score: A rubric for ML production readiness and technical 

debt reduction. IEEE Big Data, 1123–1132. 

https://doi.org/10.1109/BigData.2017.8258039 

• Cohn, M. (2010). Succeeding with agile: Software development 

using Scrum. Boston, MA: Addison-Wesley. 

• Demirkan, H., & Delen, D. (2013). Leveraging the capabilities of 

service-oriented decision support systems: Putting analytics and 

big data in cloud. Decision Support Systems, 55(1), 412–421. 

https://doi.org/10.1016/j.dss.2012.05.048 

• Ebert, C., & Paasivaara, M. (2017). Scaling agile. IEEE Software, 

34(6), 98–103. https://doi.org/10.1109/MS.2017.4121226 

• Ertel, W., & Luntovskyy, A. (2019). Introduction to artificial 

intelligence (2nd ed.). Cham, Switzerland: Springer. 

https://doi.org/10.1007/978-3-319-58487-4 



 
 
 
 

8  

 

International Journal of Advanced Research in Computer Science and Engineering (IJARCSE) 

ISSN (Online): 3071-0154 

Volume-2 Issue-2 || Apr-Jun 2026 || PP. 1-13 

 
 • Gandomi, A., & Haider, M. (2015). Beyond the hype: Big data 

concepts, methods, and analytics. International Journal of 

Information Management, 35(2), 137–144. 

https://doi.org/10.1016/j.ijinfomgt.2014.10.007 

• Garcia, M. (2016). Racist in the machine: The disturbing 

implications of algorithmic bias. World Policy Journal, 33(4), 111–

117. https://doi.org/10.1215/07402775-3813015 

• Hultum, T., & Koskela, J. (2019). Integrating MLOps into agile 

software development. Journal of Systems and Software, 157, 

110393. https://doi.org/10.1016/j.jss.2019.110393 

• Kim, G., Humble, J., Debois, P., & Willis, J. (2016). The DevOps 

handbook: How to create world-class agility, reliability, & security 

in technology organizations. Portland, OR: IT Revolution Press. 

• Kuhn, T., & Johnson, R. (2020). Continuous integration and 

delivery for machine learning. IEEE Software, 37(4), 76–84. 

https://doi.org/10.1109/MS.2020.2986012 

• Lewis, W. E., & Fowler, M. (2021). Machine learning meets Agile: 

Integrating AI into iterative development. Journal of Software: 

Evolution and Process, 33(12), e2403. 

https://doi.org/10.1002/smr.2403 

• Mäkinen, S., Mäkitalo, N., & Mikkonen, T. (2021). Continuous 

experimentation in the machine learning era: Challenges and 

solutions. Empirical Software Engineering, 26, 1–32. 

https://doi.org/10.1007/s10664-021-10001-5 

• Saltz, J. S., & Shamshurin, I. (2016). Big data team process 

methodologies: A literature review and the identification of key 

factors for a project's success. Proceedings of the 2016 IEEE 

International Conference on Big Data (Big Data), 2872–2879. 

https://doi.org/10.1109/BigData.2016.7840935 

• Sato, M., & Morisaki, S. (2020). Applying Scrum to machine 

learning projects. International Conference on Software 

Engineering and Knowledge Engineering (SEKE), 385–390. 

https://doi.org/10.18293/SEKE2020-045 

• Villamizar, M., Ochoa, L., Castro, H., Salamanca, L., Verano, M., 

Casallas, R., & Gil, S. (2015). Evaluating the monolithic and the 

microservice architecture pattern to deploy web applications in the 

cloud. Proceedings of the 10th Computing Colombian Conference 

(10CCC), 583–590. 

https://doi.org/10.1109/ColumbianCC.2015.7333476 

• Zhang, H., & Tsai, W. T. (2020). Machine learning testing: Survey, 

landscapes and horizons. IEEE Transactions on Reliability, 69(4), 

1293–1312. https://doi.org/10.1109/TR.2020.3013545 

 

• Jaiswal, I. A., & Prasad, M. S. R. (2025). Strategic 

leadership in global software engineering teams. 

International Journal of Enhanced Research in Science, 

Technology & Engineering, 14(4), 391. 

https://doi.org/10.55948/IJERSTE.2025.0434 

• Saha, B. (2022). Mastering Oracle Cloud HCM payroll: A 

comprehensive guide to global payroll transformation. 

International Journal of Research in Modern Engineering 

and Emerging Technology (IJRMEET), 10(7). 

https://www.ijrmeet.org 

• Jaiswal, I. A., & Jain, A. (2025). Architecting scalable 

microservices for high-traffic e-commerce platforms. 

International Journal for Research Publication and Seminar, 

16(2), 103-109. https://doi.org/10.36676/jrps.v16.i2.55 

• Saha, B., Pandey, P., & Singh, N. (2024). Modernizing HR 

systems: The role of Oracle Cloud HCM payroll in digital 

transformation. International Journal of Computer Science 

and Engineering (IJCSE), 13(2), 995-1028. ISSN (P): 2278-

9960; ISSN (E): 2278-9979. 

• Jaiswal, I. A., & Goel, P. (2025). The evolution of web 

services and APIs: From SOAP to RESTful design. 

International Journal of General Engineering and 

Technology (IJGET), 14(1), 179-192. ISSN (P): 2278-9928; 

ISSN (E): 2278-9936. 

• Saha, B., Singh, R. K., & Siddharth. (2025). Impact of cloud 

migration on Oracle HCM-payroll systems in large 

enterprises. International Research Journal of 

Modernization in Engineering Technology and Science, 7(1). 

https://doi.org/10.56726/IRJMETS66950 

• Jaiswal, I. A., & Singh, R. K. (2025). Implementing 

enterprise-grade security in large-scale Java applications. 

International Journal of Research in Modern Engineering 

and Emerging Technology (IJRMEET), 13(3), 424. 

https://doi.org/10.63345/ijrmeet.org.v13.i3.28 

• Saha, B., & Kumar, S. (2019). Agile transformation 

strategies in cloud-based program management. 

International Journal of Research in Modern Engineering 

and Emerging Technology, 7(6), 1-10. 

https://www.ijrmeet.org 

• Jaiswal, I. A., & Goel, E. O. (2025). Optimizing content 

management systems (CMS) with caching and automation. 

Journal of Quantum Science and Technology (JQST), 2(2), 

34-44. https://jqst.org/index.php/j/article/view/254 

• Gupta, S. K. (2025). Secure data migration strategies on 

AWS cloud. International Journal of Computational and 

Experimental Science and Engineering, 11(3). 

https://doi.org/10.22399/ijcesen.3952 

• Jaiswal, I. A., & Khan, S. (2025). Leveraging cloud-based 

projects (AWS) for microservices architecture. Universal 

Research Reports, 12(1), 195-202. 

https://doi.org/10.36676/urr.v12.i1.1472 

• Saha, B., & Agarwal, E. R. (2024). Impact of multi-cloud 

strategies on program and portfolio management in IT 



 
 
 
 

9  

 

International Journal of Advanced Research in Computer Science and Engineering (IJARCSE) 

ISSN (Online): 3071-0154 

Volume-2 Issue-2 || Apr-Jun 2026 || PP. 1-13 

 
 enterprises. Journal of Quantum Science and Technology 

(JQST), 1(1), 80-103. 

https://jqst.org/index.php/j/article/view/183 

• Jaiswal, I. A., & Solanki, S. (2025). Data modeling and 

database design for high-performance applications. 

International Journal of Creative Research Thoughts 

(IJCRT), 13(3), m557-m566. ISSN: 2320-2882. 

http://www.ijcrt.org/papers/IJCRT25A3446.pdf 

• Yadav, N., Gaikwad, A., Garudasu, S., Goel, O., Jain, A., & 

Singh, N. (2024). Optimization of SAP SD pricing procedures 

for custom scenarios in high-tech industries. Integrated 

Journal for Research in Arts and Humanities, 4(6), 122-142. 

https://doi.org/10.55544/ijrah.4.6.12 

• Jaiswal, I. A., & Sharma, P. (2025). The role of code reviews 

and technical design in ensuring software quality. 

International Journal of All Research Education and 

Scientific Methods (IJARESM), 13(2), 3165. ISSN: 2455-

6211. https://www.ijaresm.com 

• Gupta, S. K. (2025). Snowflake vs RDBMS: Performance 

tuning techniques. International Journal for Research Trends 

and Innovation, 10(5), c825-c832. ISSN: 2456-3315. 

http://www.ijrti.org/papers/IJRTI2505296.pdf 

• Jaiswal, I. A., & Verma, L. (2025). The role of AI in 

enhancing software engineering team leadership and project 

management. IJRAR - International Journal of Research and 

Analytical Reviews, 12(1), 111-119. 

http://www.ijrar.org/IJRAR25A3526.pdf 

• Tiwari, S. (2025). The impact of deepfake technology on 

cybersecurity: Threats and mitigation strategies for digital 

trust. International Journal of Enhanced Research in 

Science, Technology & Engineering, 14(5), 49. 

https://doi.org/10.55948/IJERSTE.2025.0508 

• Jaiswal, I. A., & Kumar, M. (2025). Mentoring and 

developing high-performing engineering teams: Strategies 

and best practices. International Journal of Emerging 

Technologies and Innovative Research (JETIR), 12(2), h900-

h908. ISSN: 2349-5162. 

http://www.jetir.org/papers/JETIR2502796.pdf 

• Dommari, S. (2025). The role of AI in predicting and 

preventing cybersecurity breaches in cloud environments. 

International Journal of Enhanced Research in Science, 

Technology & Engineering, 14(4), 117. 

https://doi.org/10.55948/IJERSTE.2025.0416 

• Jaiswal, I. A. (2025). Integrating AI into enterprise Java 

applications for secure high performance and scalable 

systems. International Journal of Computational and 

Experimental Science and Engineering, 11(4). 

https://doi.org/10.22399/ijcesen.4086 

• Saha, B., Jain, A., & Jain, A. K. (2022). Managing cross-

functional teams in cloud delivery excellence centers: A 

framework for success. International Journal of 

Multidisciplinary Innovation and Research Methodology, 

1(1), 84-108. ISSN: 2960-2068. 

https://ijmirm.com/index.php/ijmirm/article/view/182 

• Jaiswal, I. A. (2021). AI-orchestrated store deployment 

systems for global retail networks. International Journal of 

Research in Modern Engineering and Emerging Technology 

(IJRMEET), 9(11), 42. 

https://doi.org/10.63345/ijrmeet.org.v9.i11.1 

• Yadav, N., Dharuman, N. P., Dharmapuram, S., Kaushik, S., 

Vashishtha, S., & Agarwal, R. (2024). Impact of dynamic 

pricing in SAP SD on global trade compliance. International 

Journal of Research Radicals in Multidisciplinary Fields, 

3(2), 367-385. ISSN: 2960-043X. 

https://www.researchradicals.com/index.php/rr/article/view/

134 

• Jaiswal, I. A. (2022). Natural language processing for 

security policy and log analysis. International Journal of 

Research in All Subjects in Multi Languages (IJRSML), 

10(4), 57. https://doi.org/10.63345/ijrsml.v10.i4.1 

• Gupta, S. K. (2025). Hybrid cloud pipelines for regulated 

industries. IJRAR - International Journal of Research and 

Analytical Reviews, E-ISSN 2348-1269, P-ISSN 2349-5138, 

12(2), 705-712. http://www.ijrar.org/IJRAR25B4662.pdf 

• Jaiswal, I. A. (2023). Multilingual and culturally adaptive AI 

models for global education platforms. International Journal 

for Research in Education (IJRE), 12(9), 17-27. 

https://doi.org/10.63345/ijre.v12.i9.1 

• Tiwari, S. (2023). AI-powered cyberattacks: A 

comprehensive study on defending against evolving threats. 

International Journal of Current Science (IJCSPUB), 13(4), 

644-661. ISSN: 2250-1770. 

https://rjpn.org/IJCSPUB/papers/IJCSP23D1183.pdf 

• Jaiswal, I. A. (2024). AI-powered observability and incident 

prediction in distributed enterprise platforms. Scientific 

Journal of Artificial Intelligence and Blockchain 

Technologies, 1(1), 1-14. 

https://doi.org/10.63345/sjaibt.v1.i1.201 

• Dommari, S., & Vashishtha, S. (2025). Blockchain-based 

solutions for enhancing data integrity in cybersecurity 

systems. International Research Journal of Modernization in 

Engineering, Technology and Science, 7(5), 1430-1436. 

https://doi.org/10.56726/IRJMETS75838 

• Jaiswal, I. A. (2021). AI-driven adaptive rate limiting for 

secure high-performance REST APIs. International Journal 



 
 
 
 

10  

 

International Journal of Advanced Research in Computer Science and Engineering (IJARCSE) 

ISSN (Online): 3071-0154 

Volume-2 Issue-2 || Apr-Jun 2026 || PP. 1-13 

 
 of Research in Engineering (IJRE), 10(2). 

https://doi.org/10.63345/ijre.v10.i2.1 

• Saha, B., & Kumar, A. (2019). Best practices for IT disaster 

recovery planning in multi-cloud environments. Iconic 

Research and Engineering Journals, 2(10), 390-409. 

• Jaiswal, I. A. (2022). Scalable API orchestration using 

reinforcement learning in cloud-native systems. 

International Journal of Research in Modern Physics 

(IJRMP), 11(7). https://doi.org/10.63345/ijrmp.v11.i7.3 

• Yadav, N., Vivek, A. S., Subramani, P., Goel, O., Singh, S. P., 

& Shrivastav, A. (2024). AI-driven enhancements in SAP SD 

pricing for real-time decision making. International Journal 

of Multidisciplinary Innovation and Research Methodology, 

3(3), 420-446. ISSN: 2960-2068. 

https://ijmirm.com/index.php/ijmirm/article/view/145 

• Gupta, S. K. (2025). Modernizing legacy data systems in 

agile environments. IJRAR - International Journal of 

Research and Analytical Reviews, 12(2), 713-721. 

http://www.ijrar.org/IJRAR25B4663.pdf 

• Jaiswal, I. A. (2024). Self-healing REST services using 

artificial intelligence in multi-cloud environments. Journal 

of Quantum Science and Technology (JQST), 1(3), 201. 

https://doi.org/10.63345/sjaibt.v1.i3.201 

• Tiwari, S., & Jain, A. (2025). Cybersecurity risks in 5G 

networks: Strategies for safeguarding next-generation 

communication systems. International Research Journal of 

Modernization in Engineering Technology and Science, 7(5). 

https://doi.org/10.56726/irjmets75837 

• Dommari, S. (2023). The intersection of artificial 

intelligence and cybersecurity: Advancements in threat 

detection and response. International Journal for Research 

Publication and Seminar, 14(5), 530-545. 

https://doi.org/10.36676/jrps.v14.i5.1639 

• Saha, B., & Goel, P. (2023). Leveraging AI to predict payroll 

fraud in enterprise resource planning (ERP) systems. 

International Journal of All Research Education and 

Scientific Methods (IJARESM), 11(4), 2284. 

http://www.ijaresm.com 

• Yadav, N., Bhardwaj, A., Jeyachandran, P., Goel, O., Goel, 

P., & Jain, A. (2024). Streamlining export compliance 

through SAP GTS: A case study of high-tech industries. 

International Journal of Research in Modern Engineering 

and Emerging Technology (IJRMEET), 12(11), 74. 

https://www.ijrmeet.org 

• Gupta, S. K. (2025). Real-time data ingestion with Kafka and 

AWS tools. ESP Journal of Engineering & Technology 

Advancements, 5(2), 285-290. 

• Jaiswal, I. A. (2025). Machine learning-based resource 

allocation for scalable cloud REST services. World Journal 

of Future Technology in Computer Science and Engineering 

(WJFTCSE), 1(3), 101. 

https://doi.org/10.63345/wjftcse.v1.i3.101 

• Tiwari, S. (2022). Global implications of nation-state cyber 

warfare: Challenges for international security. International 

Journal of Research in Modern Engineering and Emerging 

Technology (IJRMEET), 10(3), 42. 

https://doi.org/10.63345/ijrmeet.org.v10.i3.6 

• Dommari, S., & Jain, A. (2022). The impact of IoT security 

on critical infrastructure protection: Current challenges and 

future directions. International Journal of Research in 

Modern Engineering and Emerging Technology (IJRMEET), 

10(1), 40. https://doi.org/10.63345/ijrmeet.org.v10.i1.6 

• Saha, B., & Chhapola, A. (2020). AI-driven workforce 

analytics: Transforming HR practices using machine 

learning models. IJRAR - International Journal of Research 

and Analytical Reviews, 7(2), 982-997. 

http://www.ijrar.org/IJRAR2004413.pdf 

• Yadav, N., Aravind, S., Bikshapathi, M. S., Prasad, M., Jain, 

S., & Goel, P. (2024). Customer satisfaction through SAP 

order management automation. Journal of Quantum Science 

and Technology (JQST), 1(4), 393-413. 

https://jqst.org/index.php/j/article/view/124 

• Gupta, S. K. (2025). Designing scalable data warehouses for 

analytics. International Journal of Creative Research 

Thoughts (IJCRT), 13(7), h868-h876. ISSN: 2320-2882. 

http://www.ijcrt.org/papers/IJCRT2507898.pdf 

• Jaiswal, I. A. (2025). AI-orchestrated microservice security 

for high-performance scalable systems. International 

Journal of Advanced Research in Computer Science and 

Engineering (IJARCSE), 1(4), 101. 

https://doi.org/10.63345/ijarcse.v1.i4.101 

• Tiwari, S., & Gola, D. K. K. (2024). Leveraging dark web 

intelligence to strengthen cyber defense mechanisms. 

Journal of Quantum Science and Technology (JQST), 1(1), 

104-126. https://jqst.org/index.php/j/article/view/249 

• Dommari, S. (2024). Cybersecurity in autonomous vehicles: 

Safeguarding connected transportation systems. Journal of 

Quantum Science and Technology (JQST), 1(2), 153-173. 

https://jqst.org/index.php/j/article/view/250 

• Saha, B. (2021). Implementing chatbots in HR management 

systems for enhanced employee engagement. International 

Journal of Emerging Technologies and Innovative Research 

(JETIR), 8(8), f625-f638. ISSN: 2349-5162. 

http://www.jetir.org/papers/JETIR2108683.pdf 



 
 
 
 

11  

 

International Journal of Advanced Research in Computer Science and Engineering (IJARCSE) 

ISSN (Online): 3071-0154 

Volume-2 Issue-2 || Apr-Jun 2026 || PP. 1-13 

 
 • Yadav, N., Prasad, R. V., Kyadasu, R., Goel, O., Jain, A., & 

Vashishtha, S. (2024). Role of SAP order management in 

managing backorders in high-tech industries. Stallion 

Journal for Multidisciplinary Associated Research Studies, 

3(6), 21-41. https://doi.org/10.55544/sjmars.3.6.2 

• Gupta, S. K. (2025). Best practices for Oracle to PostgreSQL 

migration. International Journal of Science and Research 

Archive, 16(01), 1337-1344. 

https://doi.org/10.30574/ijsra.2025.16.1.2083 

• Jaiswal, I. A., Renuka, A., Kumar, L., & Singh, N. (2025). 

Uncovering transactional anomalies in blockchain systems 

through graph neural networks. Proceedings of the 

International Conference on Computational Technologies 

for Research in Data Science. 

• Tiwari, S. (2023). Biometric authentication in the face of 

spoofing threats: Detection and defense innovations. 

Innovative Research Thoughts, 9(5), 402-420. 

https://doi.org/10.36676/irt.v9.i5.1583 

• Dommari, S., & Mishra, R. K. (2024). The role of biometric 

authentication in securing personal and corporate digital 

identities. Universal Research Reports, 11(4), 361-380. 

https://doi.org/10.36676/urr.v11.i4.1480 

• Saha, B. (2020). Blockchain integration for secure payroll 

transactions in Oracle Cloud HCM. International Journal of 

Novel Research and Development (IJNRD), 5(12), 71-81. 

ISSN: 2456-4184. 

https://ijnrd.org/papers/IJNRD2012009.pdf 

• Yadav, N., Bhat, S. R., Mane, H. R., Pandey, P., Singh, S. P., 

& Goel, P. (2024). Efficient sales order archiving in SAP 

S/4HANA: Challenges and solutions. International Journal 

of Computer Science and Engineering (IJCSE), 13(2), 199-

238. 

• Gupta, S. K. (2025). Metadata lineage frameworks for data 

governance. International Journal of Creative Research 

Thoughts (IJCRT), 13(9), c895-c903. ISSN: 2320-2882. 

http://www.ijcrt.org/papers/IJCRT2509332.pdf 

• Janapareddy, V. P. K., Sundaresan, S. S. K., Bonikela, H. R., 

Jaiswal, I. A., Rana, N., et al. (2025). AI-powered 

vulnerability detection for secure software development. 

Proceedings of the 2nd International Conference on New 

Frontiers in Communication and Intelligent Systems. 

• Tiwari, S., & Agarwal, R. (2022). Blockchain-driven IAM 

solutions: Transforming identity management in the digital 

age. International Journal of Computer Science and 

Engineering (IJCSE), 11(2), 551-584. 

• Dommari, S. (2022). AI and behavioral analytics in 

enhancing insider threat detection and mitigation. IJRAR - 

International Journal of Research and Analytical Reviews, 

9(1), 399-416. http://www.ijrar.org/IJRAR22A2955.pdf 

• Saha, B., Aswini, T., & Solanki, S. (2021). Designing hybrid 

cloud payroll models for global workforce scalability. 

International Journal of Research in Humanities & Social 

Sciences, 9(5), 75. https://www.ijrhs.net 

• Yadav, N., Abdul, R., Bradley, Satya, S. S., Singh, N., Goel, 

O., & Chhapola, A. (2024). Adopting SAP best practices for 

digital transformation in high-tech industries. IJRAR - 

International Journal of Research and Analytical Reviews, 

11(4), 746-769. http://www.ijrar.org/IJRAR24D3129.pdf 

• Gupta, S. K. (2025). Machine learning integration in Spark-

based pipelines. International Journal of Innovative 

Research in Technology (IJIRT), 12(4), 3020-3025. 

• Maddula, L. P., Cherukuri, P. A. A., Jaiswal, I. A., Ganesan, 

S. K., Rana, N., & Khera, M. (2025). Optimization of code 

efficiency with the utilization of artificial intelligence. 

Proceedings of the 2nd International Conference on New 

Frontiers in Communication and Intelligent Systems. 

• Tiwari, S., & Mishra, R. (2023). AI and behavioural 

biometrics in real-time identity verification: A new era for 

secure access control. International Journal of All Research 

Education and Scientific Methods (IJARESM), 11(8), 2149. 

http://www.ijaresm.com 

• Dommari, S., & Khan, S. (2023). Implementing zero trust 

architecture in cloud-native environments: Challenges and 

best practices. International Journal of All Research 

Education and Scientific Methods (IJARESM), 11(8), 2188. 

http://www.ijaresm.com 

• Saha, B. (2023). Robotic process automation (RPA) in 

onboarding and offboarding: Impact on payroll accuracy. 

International Journal of Current Science (IJCSPUB), 13(2), 

237-256. ISSN: 2250-1770. 

https://rjpn.org/IJCSPUB/papers/IJCSP23B1502.pdf 

• Yadav, N., Das, A., Kar, A., Goel, O., Goel, P., & Jain, A. 

(2024). The impact of SAP S/4HANA on supply chain 

management in high-tech sectors. International Journal of 

Current Science (IJCSPUB), 14(4), 810. 

https://www.ijcspub.org/ijcsp24d1091 

• Jaiswal, I. A. (2023). Intelligent cybersecurity framework for 

large-scale RESTful service architectures. International 

Journal of Research Radicals in Multidisciplinary Fields, 

ISSN: 2960-043X, 2(1), 178-184. 

https://www.researchradicals.com/index.php/rr/article/view/

252 

• Jaiswal, I. A. (2023). High-performance AI-augmented 

content management systems for distributed clouds. 

International Journal of Multidisciplinary Innovation and 



 
 
 
 

12  

 

International Journal of Advanced Research in Computer Science and Engineering (IJARCSE) 

ISSN (Online): 3071-0154 

Volume-2 Issue-2 || Apr-Jun 2026 || PP. 1-13 

 
 Research Methodology, ISSN: 2960-2068, 2(2), 90-97. 

https://ijmirm.com/index.php/ijmirm/article/view/243 

• Jaiswal, I. A. (2024). AI-optimized content delivery 

strategies in secure high-performance applications. 

International Journal of Research and Review Techniques, 

ISSN: 3006-1075, 3(2), 128-134. 

https://ijrrt.com/index.php/ijrrt/article/view/256 

• AI-powered load prediction for ultra-scalable high 

performance APIs. (2024). International Journal of 

Engineering Fields, ISSN: 3078-4425, 2(4), 46-53. 

• Cloud-based secure high-performance application 

clustering with AI optimization. (2026). AI Tech 

International Journal, ISSN: 3079-4749, 4(1), 1-8. 

https://techaijournal.com/index.php/AIjournal/article/view/

37 

• Gupta, S. K. (2025). AI powered query optimization console: 

A review of intelligent approaches for real-time query 

performance enhancement in database systems. ESP Journal 

of Engineering & Technology Advancements, 5(4), 180-192. 

• M. Rana, S. Srinivas, L. K. Jamili, I. A. Jaiswal, S. Nakka and 

S. Kasetti, "Real-Time Monitoring and Prediction of Blood 

Sugar Levels in Diabetic Patients with Functional Models," 

2025 International Conference on Engineering, Technology 

& Management (ICETM), Oakdale, NY, USA, 2025, pp. 1-6, 

doi: 10.1109/ICETM63734.2025.11051853. 

• Tiwari, S. (2021). AI-driven approaches for automating 

privileged access security: Opportunities and risks. 

International Journal of Creative Research Thoughts 

(IJCRT), 9(11), c898-c915. ISSN: 2320-2882. 

http://www.ijcrt.org/papers/IJCRT2111329.pdf 

• Dommari, S. (2021). Exploring the security implications of 

quantum computing on current encryption techniques. 

International Journal of Emerging Technologies and 

Innovative Research (JETIR), 8(12), g1-g18. ISSN: 2349-

5162. http://www.jetir.org/papers/JETIR2112601.pdf 

• Saha, B., Kumar, L., & Kumar, A. (2019). Evaluating the 

impact of AI-driven project prioritization on program 

success in hybrid cloud environments. International Journal 

of Research in All Subjects in Multi Languages, 7(1), 78. 

ISSN (P): 2321-2853. 

• Yadav, N., Krishnamurthy, S., Sayata, S. G., Singh, S. P., Jain, 

S., & Agarwal, R. (2024). SAP billing archiving in high-tech 

industries: Compliance and efficiency. Iconic Research and 

Engineering Journals, 8(4), 674-705. 

• Gupta, S. K. (2026). Cloud ETL optimization with AWS Glue 

and Spark. World Journal of Advanced Engineering 

Technology and Sciences, 18(03), 207-214. 

https://doi.org/10.30574/wjaets.2026.18.3.0076 

• Prabhagaran, S., Jaiswal, I. A., & Gandhi, H. (2025). Real-

time big data processing in cloud: Scalable, cost-efficient, 

and AI-driven solutions for financial analytics. [Conference 

proceedings]. 

• Tiwari, S. (2022). Supply chain attacks in software 

development: Advanced prevention techniques and detection 

mechanisms. International Journal of Multidisciplinary 

Innovation and Research Methodology, 1(1), 108-130. ISSN: 

2960-2068. 

https://ijmirm.com/index.php/ijmirm/article/view/195 

• Dommari, S., & Kumar, S. (2021). The future of identity and 

access management in blockchain-based digital ecosystems. 

International Journal of General Engineering and 

Technology (IJGET), 10(2), 177-206. 

• Saha, B., & Renuka, A. (2020). Investigating cross-functional 

collaboration and knowledge sharing in cloud-native 

program management systems. International Journal for 

Research in Management and Pharmacy, 9(12), 8. 

https://www.ijrmp.org 

• Yadav, N. (2025). Edge computing integration for real-time 

analytics and decision support in SAP service management. 

International Journal for Research Publication and Seminar, 

16(2), 231-248. https://doi.org/10.36676/jrps.v16.i2.283 

• Bhatia, R., Alonge, M., Gupta, S., Lopez, L., John, B., Adeola, 

P., & Khan, O. (2025). Challenges and mitigation strategies 

in migrating legacy ETL pipelines to hybrid cloud ELT 

architectures for BCBS 239 compliance in banking. 

• G. Tavva, S. K. Gupta, S. Karuppiah, S. Dachepelly and R. 

Verma, "AI-Driven Data Platforms: Real-Time Pipelines and 

Governance," 2025 International Conference on 

Sustainability, Innovation & Technology (ICSIT), Nagpur, 

India, 2025, pp. 1-5, doi: 

10.1109/ICSIT65336.2025.11294412. 

• K. Ande, S. K. Gupta, A. Ohja, J. Shaturaev and B. Mirzayev, 

"Generative AI and Cloud Data Engineering for Business 

Intelligence," 2025 International Conference on 

Sustainability, Innovation & Technology (ICSIT), Nagpur, 

India, 2025, pp. 1-5, doi: 

10.1109/ICSIT65336.2025.11295004. 

• S. Sachi, R. Kiran Pagidi, S. Karunakaran, S. K. Gupta, S. 

Dharmapuram and O. Goel, "Data Lake Validation 

Strategies: Ensuring Quality in Data Warehousing 

Pipelines," 2025 International Conference on Intelligent and 

Secure Engineering Solutions (CISES), Greater Noida 

Gautam Budh Nagar, India, 2025, pp. 918-922, doi: 

10.1109/CISES66934.2025.11265447. 

• T. Alrwbaye and S. K. Gupta, "A Hybrid Model for Cloud 

Resource Utilization Forecasting Using Machine Learning 



 
 
 
 

13  

 

International Journal of Advanced Research in Computer Science and Engineering (IJARCSE) 

ISSN (Online): 3071-0154 

Volume-2 Issue-2 || Apr-Jun 2026 || PP. 1-13 

 
 and Evolutionary Optimization," 2025 International 

Conference on Next Generation of Green Information and 

Emerging Technologies (GIET), Gunupur, India, 2025, pp. 1-

7, doi: 10.1109/GIET65294.2025.11234881. 

• P. Kumar, S. K. Venugopal, S. Sachi, S. Handa, S. K. Gupta 

and A. Jain, "Bias Mitigation in Generative Chatbots 

Through Adversarial Debiasing," 2025 International 

Conference on Sustainability, Innovation & Technology 

(ICSIT), Nagpur, India, 2025, pp. 1-6, doi: 

10.1109/ICSIT65336.2025.11294625. 

• Matthew, B., Gupta, S., & Sen, A. (2024). Migrating legacy 

MES system data containing BOM, routing, and serialization 

records to a cloud-native lakehouse. 

 


