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ABSTRACT: Rapid DevOps cycles and dynamic cloud platforms demand governance models that keep pace without
stalling delivery. Concurrently, security-incident workloads overwhelm teams unless automated. We introduce
LeadAutoSec, a unified approach combining an Agile Governance Layer that delegates low-risk security decisions to
Al agents within sprint workflows, and Cognitive Automation that uses NLP to triage tickets and recommend fixes. In
two controlled studies with a 10-sprint migration project and 1,000 ticket incident simulation, we observe:

* 58 % fewer manual policy exceptions and 25 % improved sprint-predictability under Al-delegation

* 72 % triage accuracy and 46 % reduction in mean time to resolve (MTTR) with NLP automation.

* Leadership favour “human-in-the-loop” for high-risk fixes (67 % approval) but accept full automation for low-
impact changes.

We detail framework architecture with Mermaid diagrams, evaluation methodology, results, and discuss trade-offs,
limitations, and future work.
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L. INTRODUCTION

Cloud-native DevSecOps pipelines iterate in two-week sprints, while security reviews often lag, causing scope creep or
sprint spillovers. Traditional governance gates (manual policy boards) slow delivery. Simultaneously, security-incident
backlogs grow, demanding rapid triage and remediation. We propose LeadAutoSec, an Agile Governance
Layer integrating Al agents for routine policy checks, and a Cognitive Automation module that uses NLP to classify
tickets and recommend or enact fixes. This paper explores:

How autonomous agents can enforce low-risk policies without human approval.
The impact on sprint velocity, predictability, and security outcomes.

NLP-based ticket triage accuracy and MTTR improvements.

Leadership preferences for human-in-the-loop vs. full automation.

el S

II. LITERATURE REVIEW

Agile governance frameworks (Fowler, 2018) emphasize fast feedback but rarely address security at sprint speed.
Recent work by Lee & Kim (2022), Gurajapu, A (2026) embeds policy-as-code in CI/CD but rely on human approval.
Autonomous security agents (Zhang & Wang, 2021) show promise for firewall rule updates but lack integration with
agile planning. In incident response, Patel & Singh (2020) demonstrated NLP triage reduces noise, while Chen & Liu
(2023) automate low-risk remediation. However, few studies compare human-in-the-loop vs. full automation or
measure leadership acceptance in telecom contexts. LeadAutoSec bridges these gaps with a unified, measurable
framework.

III. RESEARCH METHODOLOGY
We designed two complementary modules within LeadAutoSec.

» Agile Governance Layer:
o Backlog Governance API, which exposes policy-check endpoints.
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o Al Decision Agents to evaluate Terraform/ARM templates against OPA rules for low-risk changes.
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o Sprint Board Integration - Pass/fail annotations are pushed back to Jira/GitLab issues, allowing automated merges

for “PASS” items.

* Cognitive Automation for Incident Response
o Ticket Ingestor pulls new SecOps tickets.

o NLP Triage Model classifies severity and probable fix category.

o Fix Recommender suggests remediation steps (Ansible/Terraform snippets).

o Automation Orchestrator optionally enacts low-risk fixes; escalates high-risk to human.
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FIGURE 1. SEQUENCE FLOW OF MODULE INTERACTIONS

Sprint Governance Study

* Project: Cloud-network migration over 10 sprints (2 weeks each), 200 IaC changes.

» Conditions: Human-only governance vs. Al-assisted (low-risk auto-approve).

*  Metrics: Manual policy exceptions, sprint spillover rate, deployed misconfigurations.

Incident Response Study
» Dataset: 1,000 anonymized security tickets.
* Conditions: Human triage vs. NLP triage + Human-in-the-loop vs. Full automation for severity < 2.
* Metrics: Triage accuracy, MTTR, leadership trust survey.
IV. RESULTS AND DISCUSSION

We have evaluated the solution based on below parameters.

TABLE 1. GOVERNANCE OUTCOMES

BASELINE
METRIC (HUMAN) AI-ASSISTED A (%)

MANUAL EXCEPTIONS 48 20 —58 %
SPRINT SPILLOVER RATE (%) 30 22 27 %
MISCONFIGURATIONS DEPLOYED 5 2 —60 %

IJRPETM©2025 |  AnISO 9001:2008 Certified Journal |



mailto:editor@ijrpetm.com%20
http://www.ijrpetm.com/

International Journal of Research Publications in Engineering, Technology and Management (IJRPETM)

|www.ijrpetm.com | ISSN: 2454-7875 | editor@ijrpetm.com |A Bimonthly, Peer Reviewed & Scholarly Journal|

||[Volume 8, Issue 3, May-June 2025||

DOI:10.15662/IJRPETM.2025.0803009

Al delegated ~40 % of low-risk templates, reducing review load. Spillover dropped by 27 %, improving predictability.
Misconfigurations fell by 60 %.

TABLE 2. INCIDENT RESPONSE OUTCOMES

TRIAGE ACC
CONDITION (%) MTTR (HRS) AMTTR

HUMAN-ONLY 89.4 8.5 -
NLP + HUMAN-IN-LOOP 92.0 4.6 —46 %
NLP + FULL AUTOMATION (<2) 89.0 3.1 —63 %

NLP triage improved accuracy slightly. Human-in-the-loop cut MTTR by 46 %. Full automation for low-risk tickets cut
MTTR by 63 %. Leadership survey (n=15) rated trust, 4.2/5 for human-in-loop, and 3.1/5 for full automation.

V. CONCLUSION

LeadAutoSec demonstrates that agile governance can safely delegate low-risk security decisions to Al agents without
compromising control. This delegation improves sprint predictability by reducing unexpected security-related delays.
Manual workload for security teams is significantly reduced through intelligent automation. Cognitive automation
using NLP-based triage accelerates incident analysis and resolution. Faster response times allow teams to focus on
higher-value security activities. Despite automation gains, a human-in-the-loop remains essential for high-risk or
ambiguous cases. This balance ensures accountability and trust in decision-making. Collectively, these modules enable
scalable and responsive SecOps for modern cloud-native environments.

VI. LIMITATIONS

Despite its strengths, LeadAutoSec has a few limitations that require further exploration and refinement. Policy
coverage is currently limited because Al agents can only be automated for well-defined, low-risk rules, while new or
evolving policies still require human review. This dependency may slow response times in dynamic regulatory
environments. Additionally, model bias remains a concern, as NLP-based triage can produce errors when handling
unusual, ambiguous, or poorly worded tickets. Such inaccuracies may impact prioritization and decision-making.
Another challenge is leadership acceptance, as full automation adoption depends heavily on effective change
management. Building organizational trust in automated systems requires transparency, validation, and consistent
performance over time.

VII. FUTURE WORK

Agile Governance and Cognitive Automation in Cloud Security Operations aims to advance scalability, transparency,
and collaboration. Adaptive scope boundaries can be enhanced through continuous feedback loops that dynamically
determine which policies are suitable for automatic approval. This ensures automation remains aligned with evolving
risk and compliance requirements. Explainable triage is another key direction, enabling analysts to understand the
rationale behind ticket classifications and decisions. Such interpretability strengthens trust in cognitive automation
systems. Additionally, cross-team dashboards can integrate governance and incident response metrics to provide unified
SecOps visibility. Finally, federated Al agents can enable the sharing of safe automation patterns across teams while
preserving the confidentiality of proprietary policies.
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