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Abstract — Escalating reliance on large-scale distributed applications has placed unprecedented demands on secure,
policy-driven access control mechanisms within enterprise environments. Conventional administrative architectures are
hampered by weak policy governance, vulnerability to insider exploitation, and inadequate intrusion deterrence,
collectively exposing organizations to significant data-security risks. This paper presents the Advanced Administrator
Intrusion Prevention Mechanizer (AAIPM), a novel framework that integrates text-mining-driven policy synthesis,
multi-tier privilege stratification, and a Joint Threshold Administration Mechanism (JTAM) to achieve comprehensive
protection of application and database assets. The JTAM enforces a distributed consensus requirement, mandating
approval from a quorum of administrators prior to committing any high-impact database operation. Privilege
classification into aggressive, fine-grained, and conservative tiers further enables granular, role-calibrated access
governance. Evaluation results confirm that the AAIPM substantially reduces unauthorized-access incidents while
enabling automated, context-aware policy generation without exposure of sensitive system internals. The proposed
architecture constitutes a scalable and interoperable solution for modern enterprise security administration.

Key Words: Intrusion Prevention System, Policy-Based Access Control, Text Mining, Joint Threshold Administration
Mechanism (JTAM), Multi-Level Authentication, Database Security, Insider Threat Detection, Privilege Stratification.

Joint Threshold Administration Mechanism (JTAM)
requiring cryptographically validated multi-administrator
consensus for sensitive operations; and (iii) a three-tier
privilege classification model calibrated to organizational

1. INTRODUCTION

The convergence of cloud computing, mobile technology,
and enterprise digitalization has created complex, multi-

stakeholder environments where numerous administrators

trust levels. Together, these mechanisms form a

and end-users simultaneously interact with sensitive

comprehensive, adaptive  security  administration

organizational data. This complexity amplifies the threat . .4 applicable to enterprise-scale deployments.

landscape, particularly from insider actors who possess ) . .
pe, P y P This paper is structured as follows: Section 2 surveys

legitimate credentials but may misuse access privileges . . o o
£ Y P 8 related literature; Section 3 analyzes existing limitations

intentionally or inadvertently. Conventional perimeter- ) ) _
Y Y P and describes the proposed system architecture; Section 4

centric defenses are ill-equipped to address these internal . )
qauipp presents the system design through UML models; Section

threat vectors, and static policy enforcement mechanisms . i ) i .
potiey 5 details the implementation; Section 6 describes the

testing methodology and outcomes; and Section 7 presents
conclusions and future research directions.

fail to adapt to evolving organizational requirements.

A particularly critical gap exists in the area of
collaborative administrative control. Without a structured
2. LITERATURE REVIEW

2.1 SCOPE: Secure Communication and Edge-Blind
Policy Enforcement Framework

[1] Mustafa, L., Salimi, A., and Scriney, M. (2025): This
work addresses authorization challenges in decentralized
multi-layered infrastructure by constructing the SCOPE
framework, which separates system-level access rule

mechanism to govern high-impact database operations,
any single administrator with sufficient privileges can
unilaterally modify or destroy critical data. The absence of
dynamic, repository-driven policy generation further
compounds this vulnerability, as manual policy authoring
is both error-prone and time-intensive.

To address these challenges, this work proposes the

Advanced Administrator Intrusion Prevention Mechanizer
(AAIPM). The system introduces three synergistic
security innovations: (i) text-mining-based automated

evaluation from deep content inspection. Its defining
innovation is an edge-blind enforcement model that

permits  intermediate network nodes to apply

administrative  policies without requiring payload

policy derivation from historical repository data; (ii) a
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decryption, thereby eliminating transmission bottlenecks.
Authenticated encryption with associated data (AEAD)
and ephemeral key exchange protocols safeguard end-to-
end confidentiality. A blockchain-based tokenization
mechanism creates an immutable, auditable record of
every authorization decision.

2.2 Blockchain-Based Access Control Systems in Cloud
Environments

[2] Saqib Ali et al. (2024): Centralised cloud access
management systems are susceptible to single-point
failures, privilege misuse, and transaction tampering. This
systematic review examines how blockchain technology
can supplant centralised control planes with decentralised
ledger architectures that provide transparent and tamper-
evident access logging. Smart contracts are shown to
automate authorization workflows without dependence on
trusted intermediaries.

2.3 XAI Challenges in Intrusion Detection Systems

[3] Ayman Abdelhamid et al. (2024): Conventional Al-
driven security systems operate as opaque decision
engines, limiting analysts' ability to audit or contest
detection outcomes. This paper argues that Explainable Al
(XAI) techniques are essential for building trustworthy,
accountable intrusion detection systems. By embedding
interpretability layers atop machine learning classifiers,
the
comprehension and reduced false-positive investigation
time.

2.4 ABAC Policy Mining via Affiliation Networks and
Biclique Analysis

research  demonstrates  improved  analyst

[4] Jinpeng Wei et al. (2024): Managing access control
policies at enterprise scale demands automated tools
capable of mining permission structures from vast
organizational datasets. This research develops a mining
that
relationships as affiliation networks and employs biclique

framework models  user-resource-permission

analysis to uncover latent access clusters.

2.5 AI-Driven Detection Techniques in Cybersecurity

[5] Mohamed Hamdy et al. (2024): This comprehensive
survey examines how machine learning and deep learning
paradigms overcome the fundamental limitations of
signature-based intrusion detection. The authors conclude
that ensemble and hybrid models consistently outperform
single-classifier ~ approaches,
polymorphic attack variants.

particularly  against

2.6 Deep Learning-Based Intrusion Detection: Status,
Challenges, and Trends

[6] Xiaofei Zhang et al. (2024): Deep learning has
become a dominant paradigm for network intrusion

detection due to its capacity for hierarchical feature
learning from raw traffic data. The authors identify
persistent obstacles including computational overhead and
overfitting on imbalanced traffic distributions, proposing
transfer learning and federated training as mitigation
strategies.

2.7 Insider Threat Mitigation: Systematic Literature
Review

[7] Abdulrahman Alharbi et al. (2024): Insider attacks
are distinguished from external intrusions by the attacker's
possession of legitimate credentials and institutional
knowledge. This systematic review synthesizes mitigation
strategies including behavioral analytics, continuous
privilege monitoring, anomaly-based alerting, and policy-
enforced access constraints.

2.8 Anomaly-Free Federated Access Control for
Decentralized Systems

[8] Sahoo, S., Halder, R., and Mondal, S. (2025): This
paper develops a middleware platform using an extended
XACML model to automate the detection and elimination
of policy anomalies during migration to decentralized
architectures. The framework is demonstrated to maintain
security compliance across heterogeneous multi-domain
configurations anomalies post-
migration.

2.9 NLP and Text-Mining for Multi-Tenant Security
Policy Harmonization

[9] Anderson, K., and Lee, J. S. (2023): This paper
proposes an NLP-driven ingestion framework that parses

with zero residual

raw policy drafts, extracts semantic intent, and maps rules
against a master policy catalogue to detect anomalies and
conflicts before deployment. The work is a direct
precursor to the text-mining policy generation component
of the AAIPM.

2.10 Adaptive Risk-Based Authentication in High-
Security Environments

[10] Grichenko, V., and European Security Alliance
(2025): This paper proposes a dynamic authentication
framework that continuously evaluates environmental
telemetry to maintain a real-time user risk score,
autonomously escalating to multi-factor verification for
high-impact operations. This adaptive design is directly
aligned with the multi-level authentication strategy
employed in the AAIPM.

3. SYSTEM ANALYSIS

3.1 Limitations of Existing Systems

Prevailing database administration platforms exhibit
systemic security deficiencies that render them inadequate
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for modern threat environments. A foundational weakness
is the absence of structured inter-administrator
collaboration for high-impact operations; individual
administrators frequently hold sufficient privileges to
modify or expunge critical database records without
oversight or approval.

Policy management in existing systems is predominantly
static and manually driven, relying on predefined rule sets
that cannot self-adapt to shifting organizational
requirements or evolving threat profiles. Collectively,
these deficiencies motivate the design of a more
intelligent, adaptive, and collaborative administration
framework.

3.2 Proposed System — AAIPM Architecture

The AAIPM is architected around four foundational
pillars:

* Repository-Driven Policy Synthesis: The system
employs text-mining algorithms to extract and refine
semantically similar policies from the historical
repository, enabling accurate, context-aware security rules
without revealing sensitive application logic.

 Joint Threshold Administration Mechanism (JTAM):
High-risk database operations are gated behind a
cryptographic multi-signature protocol. A quorum of
administrators must independently validate and co-sign a
modification token before the operation is committed.

* Tri-Tier Privilege Classification: Users are assigned to
Aggressive (high-trust), Fine-Grained (role-specific), or
Conservative (minimal) profiles. Access decisions are
dynamically enforced against these profiles at runtime.

* Continuous Behavioral Monitoring: All user and
administrator actions are logged and evaluated against
policy-defined behavioral baselines. Deviations trigger
automated preventive responses.

3.3 Feasibility Analysis

Economic Feasibility: The AAIPM is constructed on
widely available commercial platforms—Microsoft
Visual Studio and SQL Server—minimizing capital
expenditure. Automated policy management and JTAM
workflows  substantially reduce ongoing manual

administration labor.

Technical Feasibility: The C#/ .NET Framework 4.0 and
SQL Server 2017 stack is mature and well-documented.
All proposed mechanisms are implementable without
specialized hardware dependencies.

Social Feasibility: Role-appropriate user interfaces
minimize the learning curve. Transparent operation builds
organizational trust. Structured onboarding ensures users
view the framework as an operational enabler.

3.4 Software and Hardware Requirements

Hardware: Intel Pentium IV (2.0 GHz)+, | GB RAM (2
GB recommended), 40 GB storage, VGA monitor
(1024x768).

Software: Windows 7/10+, Microsoft Visual Studio 2022,
NET Framework 4.0, C#, Microsoft SQL Server 2017.

4. SYSTEM DESIGN

The AAIPM system design is articulated through a
comprehensive set of UML diagrams that capture the static
structure, dynamic behavior, data flow, and inter-
component relationships of the system.

4.1 Use Case Diagram

The Use Case Diagram defines the functional scope from
the perspective of three primary actors: the System
Administrator (Admin), the Database Administrator
(DBA), and the End User. Admin use cases include policy
creation, user privilege assignment, JTAM token
generation, and audit log review. DBA use cases
encompass database modification requests subject to
JTAM consensus. End User use cases are restricted to
authenticated login and profile-constrained resource
access.

4.2 Activity Diagram

The Activity Diagram models the end-to-end operational
workflow from system entry through secure operation
completion, beginning with credential submission. The
JTAM approval chain is represented as a synchronization
bar, illustrating the parallel approval collection process
across the required administrator quorum before database
transaction commitment.

4.3 Sequence Diagram

The Sequence Diagram presents chronologically ordered
message exchanges between the UI, Authentication
Module, Policy Management Module, JTAM Engine, and
Database Server. The system collects signed tokens,
verifies the threshold condition, and only then instructs the
Database Server to commit the transaction, ensuring no
modification bypasses the distributed approval protocol.

4.4 Collaboration and Data Flow Diagrams

The Collaboration
relationships between

structural
emphasizing

Diagram  highlights
system objects,
interdependencies during policy enforcement. The Data
Flow Diagram (DFD) decomposes the system into
functional processes and maps data movement between
processes, external entities, and data stores, providing a
clean separation between data transformation logic and

implementation concerns.

© 2026, IJSREM | https://ijsrem.com

DOI: 10.55041/IJSREM64717 |

Page 3


https://ijsrem.com/

j.-t' “ARe
@REME‘%
3 ©-Jeurnal

T

Volume: 10 Issue: 06 | Jun - 2026

International Journal of Scientific Research in Engineering and Management (IJSREM)

SJIF Rating: 8.659 ISSN: 2582-3930

4.5 Architectural Overview

The AAIPM architecture is organized into six loosely
coupled layers: (a) Presentation Layer—role-adaptive Ul;
(b) Authentication Layer—credential verification and
session management; (c) Policy Management Layer—
text-mining-driven policy derivation; (d) Intrusion
Prevention Layer—real-time behavioral analysis; (e)
JTAM Engine—quorum management and cryptographic
token lifecycle; and (f) Data Persistence Layer—SQL
Server-backed secure storage.

4.6 Class and Entity-Relationship Diagrams

The Class Diagram defines eight principal entities—User,
Admin, Policy, Authentication, Profile, IntrusionMonitor,
JTAMTransaction, and DatabaseRecord—with associated
attributes and inter-class relationships. The ER Diagram
maps the underlying database schema, guaranteeing
forensic traceability of all system operations.

5. IMPLEMENTATION

The AAIPM is realized in C# using Microsoft Visual
Studio 2022 with the .NET Framework 4.0. Microsoft
SQL Server 2017 provides the relational backend. The
implementation is organized into
functional modules.

seven cohesive

5.1 Login and Authentication Module

The Login Module is the mandatory entry gateway for all
system actors. Credentials are validated against berypt-
hashed records in SQL Server. Upon verification, the
system retrieves the actor's assigned privilege tier and
generates a time-bounded session token. Repeated
authentication failures trigger exponential backoff and

temporary account suspension.

5.2 Policy Definition Module

This module provides two policy authoring pathways. In
manual mode, administrators compose policy rules via a
structured form interface. In automated mode, the text-
mining engine retrieves semantically similar policies using
TF-IDF similarity scoring and generates refined policies
via term extraction and conflict resolution.

5.3 Policy Load and Enforcement Module

Upon authentication, this module retrieves the policy set
corresponding to the actor's privilege tier. Loaded policies
are cached in memory for the session duration and applied
as enforcement rules by the Intrusion Prevention Layer
against all incoming operation requests.

5.4 Privilege Profile Modules

High Profile — Aggressive Module: Grants broad

system and database access to authorized senior

administrators. Operational efficiency is prioritized, with
monitoring retained for forensic traceability.

Medium Profile — Fine-Grained Module: Enforces
attribute-level access restrictions calibrated to specific
departmental roles. Continuous activity profiling detects
deviations from behavioral baselines.

Low Profile — Conservative Module: Restricts system
interaction to a pre-approved set of read-limited
operations. Unauthorized operations are denied, logged,
and escalated for review.

5.5 Policy View and Audit Module

This module provides a comprehensive administrative
dashboard for reviewing the complete policy repository
and generating compliance audit reports. Any
modification request is automatically routed through the
JTAM approval workflow, ensuring policy governance
itself is subject to distributed oversight.

6. SYSTEM TESTING

Unit Testing: Each module was independently tested
against valid and adversarial inputs targeting boundary
conditions and input validation routines.

Integration Testing: Inter-module interfaces
validated through end-to-end workflows including login,
policy creation, and database modification through JTAM
consensus.

WEre

Functional Testing: System-level tests verified all
documented functional requirements. Navigation, form
validation, session management, and audit log generation
were independently verified.

Security Testing: Penetration tests validated resistance to
unauthorized access, privilege escalation, session replay,
and JTAM bypass. All test cases passed with no critical
defects identified.

7. CONCLUSION

The Advanced Administrator
(AAIPM) represents a  substantive
contribution to enterprise database security administration.

Intrusion Prevention
Mechanizer

By unifying automated text-mining-driven policy
synthesis, JTAM-enforced distributed approval, and a tri-
tier privilege stratification model, the system addresses
critical security gaps that conventional platforms leave
unresolved.

The AAIPM's practical deployability—implemented on

widely available enterprise technologies with no
specialized hardware requirements—positions it as an
economically viable and operationally realistic security

enhancement for organizations of varying scale.
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Future research will investigate deep learning-based
anomaly detection for real-time threat identification,
blockchain-anchored policy storage for tamper-proof
governance records, and federated deployment
architectures for distributed enterprise environments.

8. FUTURE SCOPE AND ENHANCEMENTS

* Deep learning-powered intrusion detection engine for
real-time anomaly classification with sub-second response
latency.

* Blockchain-anchored policy repository providing
immutable, auditable, and tamper-evident governance
records.

* Cloud-native microservices deployment supporting
multi-tenant enterprise and IoT security administration at
scale.

multi-factor
authentication for high-assurance administrator identity
verification.

. Biometric and  hardware-token

* Automated threat-intelligence integration delivering
dynamic policy updates in response to emerging attack
signatures.

* Mobile and progressive-web administration interfaces
enabling remote policy management with end-to-end
encryption.

* Advanced NLP-driven policy harmonization to
automatically reconcile conflicting rules across
heterogeneous policy sets.

* Federated learning frameworks for privacy-preserving
collaborative behavioral model training across enterprise
boundaries.
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