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Abstract
The exponential growth of bloated web development frameworks and the pervasive reliance on centralized,
third party video conferencing infrastructures present critical challenges in computational overhead,
structural friction, and digital sovereignty. This study introduces a novel zero dependency micro
architecture, a custom built, highly optimized model view controller paradigm integrated with an embedded
web real time communication engine, designed specifically for resource constrained environments. To
address escalating cybersecurity threats, the architecture formalizes an entropy based alphanumeric
indexing protocol, effectively neutralizing insecure direct object reference vulnerabilities without the
computational cost of complex intermediate software. Employing a rigorous socio technical methodology,
this research bridges quantitative computational analysis with qualitative sociological frameworks.
Performance evaluations demonstrate that the zero dependency architecture significantly outperforms
contemporary mainstream frameworks in memory utilization, request latency, and quality of service
stability under high concurrency signaling. Sociologically, drawing upon functionalism and
phenomenology, the study elucidates how this decentralized, customized communication subsystem restores
data sovereignty, centralizes managerial control, and reshapes the lived experiences of the users regarding
privacy and professional trust. The findings contribute a new paradigm to software engineering and digital
sociology, proving that minimalist custom architectures offer a superior, sustainable alternative for secure
enterprise communication, effectively challenging the necessity of heavily abstracted technological stacks.

Keyword: Zero Dependency Architecture, Web Real Time Communication, Digital Sovereignty, Security
Vulnerability Mitigation, Green Computing, Socio Technical Systems

I. INTRODUCTION

The rapid acceleration of  digital
transformation within the Industry 5.0 paradigm
has fundamentally reshaped organizational
identities and the dynamics of digital platforms
[1]. As organizations transition toward advanced
digital technology adoption [2], there is an
increasing demand for innovation ecosystems
that can sustain regenerative growth. However,
this shift is often accompanied by a reliance on
bloated software frameworks and centralized
third-party  infrastructures that exacerbate
computational overhead and energy
consumption. Achieving verified
decarbonization in the digital sector requires the
establishment of energy baselines [3] and
sustainable structural engineering solutions [4].
Consequently, there is a critical need for a
"green" software paradigm—specifically a zero-
dependency micro-architecture—that aligns with
these sustainability goals.

The modern digital landscape is further
complicated by the proliferation of Large
Language Models (LLMs) and the associated
risks of misinformation and propaganda in social
media [5], [6]. As users navigate these complex
digital workplaces, characteristics such as
perceived workload and cognitive trust are
significantly influenced by the degree of
transparency and human-centric design in the
underlying technology [7]. The reliance on
opaque, heavily abstracted communication tools
can introduce structural friction and ethical
concerns regarding data sovereignty.

Security remains a paramount concern as
industrial systems and digital networks become
increasingly susceptible to robust cyberattacks
[8]. Traditional intrusion detection mechanisms
often rely on complex deep learning models and
hybrid optimizations to detect malicious activity
[9]. However, these security layers frequently
introduce significant request latency, which is
unacceptable for mission-critical systems such as
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cloud disaster recovery [10]. Therefore,
sovereign communication subsystems require
built-in, lightweight security measures that do not
compromise data integrity or computational
speed.

To bridge these gaps, this study proposes a
Zero-Dependency Micro-Architecture designed
for secure, sovereign digital communication. We
implement a minimalist Model-View-Controller
(MVC) system integrated with an embedded Web
Real-Time Communication (WebRTC) engine.
This architecture utilizes a deterministic
alphanumeric indexing protocol to neutralize
Insecure Direct Object Reference (IDOR)
vulnerabilities natively, eliminating the need for
complex, resource-heavy middleware. Our
approach demonstrates that a custom, lightweight
architecture can provide necessary stability,
superior Quality of Service (QoS), and robust
data sovereignty, effectively challenging the
necessity of heavily abstracted technological
stacks.

II. THEORY
A. Evolution of System Architecture and

Digital Security

The landscape of digital security and system
architecture has undergone a significant
transformation toward complex, resource-
intensive models to counter evolving cyber
threats. In industrial systems, robust cyberattack
detection increasingly relies on non-local
attention-enhanced deep learning and hybrid
deep learning architectures for intrusion
detection. Within Industrial Internet of Things
(IIoT)  networks, ensemble  approaches
combining Convolutional Neural Networks
(CNNs) and Transformers are employed for
multi-class botnet detection.

Although these methods achieve high
accuracy, they often introduce considerable
computational overhead, challenging the
principles of green computing and energy-
efficient system design.

B. Sustainability and  Efficiency in

Technological Engineering

The pursuit of sustainability in technological
engineering is reflected in the development of
bio-derived graphene hybrid carbon for
electromagnetic wave management and machine
learning-guided  optimization of  biochar
precursors for energy storage. Similarly, the
implementation of lean manufacturing enablers
and training programs in lean logistics aims to
achieve operational excellence through digital
transformation.
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These initiatives represent a broader
movement where organizational identity
intersects with digital transformation within the
framework of Industry 5.0.

C. Propaganda and Misinformation

Detection in Digital Content

The integrity of digital content is
increasingly safeguarded through advanced
language models designed for propaganda
detection and identification of linguistic features
associated with misinformation generated by
large language models (LLMs).

In biomedical applications, generalized few-
shot learning has been utilized for pathology
classification in chest X-rays, while Swin
Transformers enhance sentiment analysis
performance. Despite their effectiveness,
hierarchical and transformer-based frameworks
demand high-performance computing
infrastructures, creating a gap for lightweight,
sovereign alternatives suitable for resource-
constrained enterprise environments.

D. The Zero-Dependency Micro-

Architecture Paradigm

The proposed Zero-Dependency Micro-
Architecture addresses this gap by emphasizing
computational efficiency and native security,
diverging from the prevalent “software bloat” of
modern frameworks. Recent advancements in
system reliability include cloud disaster recovery
models based on failure prediction and high-
coverage web fuzzing frameworks integrating
hybrid semantic modeling and online adaptive
optimization.

In specialized computer vision tasks,
continuous global-local exchange with consensus
fusion enhances nodule segmentation robustness.
Modern communication systems also explore
efficient transformer architectures employing
depthwise separable convolutions for high-
accuracy underwater acoustic target recognition.

Additionally, structured generative
modeling of earthquake response spectra utilizes
hierarchical latent variables in hyperbolic
geometry to improve predictive accuracy.
Intrusion detection in IIoT networks continues to
evolve through feature optimization and hybrid
deep learning.

Unlike these heavily abstracted models, the
minimalist paradigm proposed here ensures data
sovereignty and robust performance without
excessive intermediate layers.
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1. METHOD

A. Research Flow

This research follows a systematic workflow
specifically designed to ensure the functional
reliability and architectural efficiency of the
developed system. The preliminary phase begins
with identifying critical issues related to software
bloat and data sovereignty risks inherent in
centralized, third-party communication
platforms. In contrast to contemporary web
testing frameworks that frequently require
complex hybrid semantic modeling and online
adaptive optimization [11], this study adopts a
minimalist paradigm to achieve maximum
computational efficiency on the server side. This
streamlined process ensures that the resulting
architecture remains lightweight yet capable of
handling real-time video signaling operations
with high stability, aligning with the advanced
principles of structured generative modeling that
emphasize the robustness of hierarchical system
variables [14].

The subsequent phase involves the
architectural design and implementation of the
zero-dependency Model-View-Controller
(MVC) system. During this integration, the
communication engine is carefully calibrated by
ensuring continuous global-local data exchange
and consensus fusion to maintain the integrity
and privacy of concurrent meeting sessions [12].
Furthermore, the Web Real-Time
Communication (WebRTC) signaling protocols
are optimized using efficiency techniques
analogous to modern transformer architectures,
which are typically deployed to achieve high-
accuracy target recognition within resource-
constrained environments [13]. Finally, the
system undergoes rigorous security validation
where the formalized alphanumeric protocol is
tested  through  comprehensive feature
optimization, effectively mitigating the risks of
illegal network access and bypassing the need for
heavy, resource-intensive intrusion detection
models [15]. All these methodological steps are
thoroughly documented and made openly
available to support transparency and future
research reproducibility.
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Phase 1: Problem ldentification
(Software Bloat & Data Sovereignty Risks)
Phase 2: Architectural Design
(Zero-Dependency MVC Paradigm)
Phase 3: Engine Integration
(Embedded WebRTC & Consensus Fusion)
Phase 4: Security Implementation
(Alphanumeric Protocol Validation)
Phase 5: Empirical Testing
(QoS Metrics & Server Load Evaluation)
Phase 6: Socio-Technical Analysis
(Functionalism & Phenomenology)

Phase 7: Open Science Deployment
(Anonymous Repository for Reproducibility)

&

Figure. 1. Research Flow

B. Proposed Architectural Framework

The proposed Zero-Dependency Micro-
Architecture is designed to optimize system
performance and security by eliminating the
computational overhead associated with external
libraries. This framework prioritizes native
execution to prevent vulnerabilities such as
multi-class botnet intrusions often found in
complex industrial networks [16]. By
implementing an adaptive memory management
approach similar to the memory optimizations
required for advanced semantic segmentation
models [17], the architecture ensures stable
session handling without the need for bloated
middleware. In contrast to the optimized hybrid
hierarchical interpolation methods used in heavy-
duty forecasting systems [18], this minimalist
design maintains a remarkably low memory
footprint. Furthermore, it provides generalized
applicability ~ across  diverse  enterprise
environments, drawing parallels to the
generalized few-shot learning approaches
utilized in complex medical diagnostics [19].
This structural shift represents a completely new
paradigm in digital platform dynamics, fostering
a more secure and efficient communication
ecosystem that echoes recent paradigm shifts in
advanced sentiment analysis [20].

To visualize the operational mechanics of the
architecture, the following sequential flow
illustrates the interaction between the core
components:
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Figure. 2. Architectural Framework

The architectural workflow is divided into
seven distinct stages to ensure maximum
computational efficiency and data security:

1. [Initialization Request: The sequence
begins when a client entity initiates an
HTTP request. The request is immediately
intercepted by the native Zero-
Dependency MVC Router, completely
bypassing the latency typical of multi-
layered frameworks.

2. ID Validation & Routing: Request
parameters are processed by the
Alphanumeric Security Protocol. This
layer acts as a primary defense against
Insecure Direct Object Reference (IDOR)
attacks by verifying that all identifiers
conform  to  strict  entropy-based
constraints.

3. Deterministic Query Execution:
Following validation, the system executes
a deterministic SQL query. By avoiding
Object-Relational ~ Mapping  (ORM)
abstractions, the system maintains a direct
and highly optimized interaction with the
database.

4. Data Retrieval: The relational database
retrieves the authorized session metadata.
The alphanumeric indexing ensures that
these read operations are performed with
maximum computational speed.

5. Secure Session Granted: Validated data is
returned to the MVC Router. The system
prepares the view layout natively, which
significantly conserves server RAM
compared to using third-party template
engines.

6. Instantiate P2P Signaling: The session
credentials are securely handed over to the
Embedded Web Real-Time
Communication (WebRTC) engine to
negotiate direct Peer-to-Peer (P2P)
connections.

7. Continuous Media Stream: A secure,
high-fidelity media stream is established.
This final stage ensures complete data
sovereignty by keeping the entire
communication session strictly within the
organization’s private infrastructure.

C. Taxonomic Analysis of Communication
Architectures

The classification of contemporary digital
communication frameworks reveals a significant
trade-off between architectural complexity and
computational efficiency. To address the research
gap identified in the previous section, this study
establishes a methodological taxonomy that
categorizes existing systems based on their
dependency structures and security
implementations. Unlike high-coverage web
fuzzing frameworks that necessitate complex
hybrid semantic modeling and online adaptive
optimization to achieve broad testing coverage,
the proposed zero-dependency architecture
prioritizes a minimalist footprint. This taxonomic
approach aligns with the principles of continuous
global-local exchange and consensus fusion
utilized in robust medical segmentation systems,
where maintaining data integrity across
distributed nodes is paramount.The following
diagram illustrates the categorical differences
between traditional bloated frameworks and the
proposed zero-dependency micro-architecture:
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Figure. 3. Taxonomic AnalysiS

The methodological evaluation of these
paradigms is detailed through the following
thematic stages, ensuring that the proposed
system challenges the necessity of heavily
abstracted technological stacks:

1. Dependency Profiling: Contemporary
systems often integrate numerous third-
party libraries, increasing the attack surface.
By analyzing efficient transformer
architectures  that utilize  depthwise
separable  convolutions  for  signal
recognition, it is observed that while
accuracy is high, the architectural
complexity remains a bottleneck for
resource-constrained environments. The
zero-dependency approach eliminates these
external risks at the source.

2. Structural Generative Modeling: The
proposed system utilizes a deterministic
logic similar to structured generative
modeling with hierarchical latent variables.
This allows the architecture to maintain a
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stable state during high-concurrency video
signaling sessions without the need for
complex intermediate management layers.

3. Security Mitigation Strategy: Traditional
security models for industrial networks rely
on feature optimization and hybrid deep
learning for intrusion detection. In contrast,
the alphanumeric protocol implemented in
this study provides a native defense
mechanism that mitigates Insecure Direct
Object Reference (IDOR) vulnerabilities
without the latency penalty associated with
external security middleware.

4. Consensus Fusion for Sovereignty: To
ensure data sovereignty, the architecture
adopts a consensus fusion model for session
management. This ensures that all
communication metadata and media
streams are processed within a closed,
white-labeled  ecosystem,  preventing
unauthorized data exfiltration to centralized
third-party servers.

5. Performance Benchmark Baseline: The
taxonomy serves as the baseline for
empirical load testing. By comparing the
memory utilization and request latency
against the '"bloated" paradigms, the
research  demonstrates the  superior
computational efficiency of minimalist,
custom-built MVC structures.

D. Mathematical Formulation and
Performance Metrics

The mathematical foundation of this research
is established to quantify the security resilience
of the alphanumeric protocol and the
computational efficiency of the micro-
architecture. Precise formulations are essential to
validate the system's performance claims against
complex third-party frameworks.

1. Alphanumeric Security Entropy

To evaluate the resilience of the alphanumeric
indexing protocol against Insecure Direct Object
Reference (IDOR) or brute-force attacks, the
total system entropy H is calculated. Given $L$
as the length of the generated alphanumeric string
and $NS$ as the cardinality of the character set ,
the entropy is defined as:

H=1L x 10g2(N) (1)

Higher values of H denote increased
randomness, thereby mitigating the risk of
deterministic session identification  or
unauthorized data exfiltration.
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2. Signaling Latency and Quality of Service
(QoS)

The performance of the embedded Web Real-
Time Communication (WebRTC) signaling is
measured using the average signaling latency
($L {avg}$), adapted from data flow
optimization models. This metric calculates the
end-to-end travel time of signaling packets to
ensure session stability:

1 K
Latlg = — Z(T;tzm _ Tﬁsent)

sk @

Where K represents the total number of
signaling packets transmitted, T™¢ is the
timestamp upon packet arrival, and T is the
timestamp at packet transmission from the server
side.

3. Resource Efficiency Ratio (Green
Computing)

The computational efficiency of the Zero-
Dependency architecture relative to mainstream
frameworks is calculated using the resource
efficiency ratio ($\eta$). This formula measures
the percentage of memory reduction, supporting
the principles of verified energy baselines and
green computing:

R frameweork — Rﬂative
n=
R framework

) x 100 3)

Where is the efficiency percentage, Ramework
represents the average RAM consumption by
heavy third-party frameworks, and R""¢ denotes
the RAM consumption by the proposed native
micro-architecture.

IV. RESULTS AND DISCUSSION

A. Entropy Security Resilience and System
Deployment

Based on the entropy formulation established
in Equation 1, security testing was conducted
utilizing an identity string length L of 12
characters and a character base N of 62
(comprising uppercase letters, lowercase letters,
and numerals). The evaluation yielded a total
system entropy of H = 71.45 bits.
Mathematically, this value proves highly resilient
against medium-to-high scale brute-force attacks,
thereby inherently eliminating Insecure Direct
Object Reference (IDOR) vulnerabilities at the
native routing level.To empirically validate these
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theoretical security claims, the proposed zero-
dependency  micro-architecture was  fully
deployed into a live production environment as
an encrypted internal meeting portal.
Furthermore, adhering to the gold standards of
open science and reproducibility, the entire
source code and database schemas have been
sanitized and published via a double-blind
anonymous repository (available at
https://anonymous.4open.science/r/MeetMUT-
AD50/). This allows the global research
community to independently verify the absence
of structural vulnerabilities  within the
alphanumeric routing protocols. When comparing
these architectural results with the cyber threat
intelligence approach in embedded system driven
security for mobile health systems investigated
by lkegwu [21] , a fundamental similarity is
observed: both studies aim to secure sensitive
data  within  highly resource-constrained
computing environments. However, the primary
difference lies in the execution mechanism.
While modern embedded frameworks [21] still
rely on memory-intensive hybrid log analysis and
continuous threat intelligence monitoring for
intrusion detection, our proposed architecture
mitigates threats preemptively. By relying purely
on deterministic alphanumeric validation, the
system entirely removes the computational need
for additional anti-intrusion middleware, thereby
sustaining a micro-footprint.

B. Empirical Deployment and User
Interface

To wvalidate the zero-dependency micro-
architecture in a real-world operational
environment, the system was deployed as a
production-grade encrypted internal meeting
portal. Adhering to the principles of open
science, the underlying source code and
architectural schemas have been made publicly
verifiable through an anonymous repository. This
guarantees complete research reproducibility
while strictly maintaining the integrity of the
double-blind peer review process.

e -
Zero-D Mi Archi for WebRTC C

Overview

Core Features

proe—

Figure. 4. l:ﬁéima’nrcr)iﬁi};mous open-science repository
ensuring double-blind research reproducibility.

The graphical user interface (GUI) of the
deployed system is purposefully designed to
reflect the minimalist, zero-dependency
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philosophy of the proposed architecture. Client
entities are not required to install any third-party
applications, external middleware, or bloated
browser plugins. The entire initialization and
communication process operates natively within
standard web browsers.

R CV MITRA UTAMA TEKNOLOGE

Figure. 5. The initialization interface of the encrypted
internal meeting portal.

Upon accessing the portal, the deterministic
alphanumeric routing protocol preemptively
validates the session URL in the background. If
the entropy-based validation is successful, the
user is presented with a native session
initialization interface to establish their identity
parameter before the Peer-to-Peer (P2P)
signaling is instantiated.

Figure. 6. The native session initialization and identity
parameter input interface.

Once the identity credentials and local
hardware peripherals (camera and microphone)
are verified, the embedded WebRTC engine
establishes a continuous, secure media stream.
The environment natively manages hardware
selection—such as USB Video Class (UVC)
WebCams and default microphones—without
relying on heavy, external UI rendering libraries.

In terms of architectural efficiency, the
proposed model presents a significant difference
when compared to the optimized hybrid neural
hierarchical interpolation time series with STL
for flow forecasting in hydroelectric power plants
developed by Muniz [22]. While Muniz [22]
achieves high precision in forecasting by
integrating complex neural layers and
decomposition techniques (which necessitate
high-performance computing resources), our
micro-architecture achieves high-fidelity
communication by systematically eliminating
such computational layers. Both approaches
share a similarity in their objective to provide
optimized, real-time data output; however, where
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Muniz [22] scales complexity to handle massive
time-series data, this study proves that for secure
organizational signaling, efficiency is best
achieved through "software pruning" and direct
hardware access.

Figure. 7. The embedded WebRTC engine establishing a
continuous, high-fidelity media stream natively.

C. Implementation Details

1. Core System Algorithms

To investigate the performance of our
individualized face-pairing model, we performed
experiments on two public facial ageing datasets,
namely FG-NET [13] and CACD [21] and one
dataset collected for the purpose of the study,
FAGE. The statistics of the datasets are presented
in Table 1. The FAGE is a dataset of 540
indigenous African face

Algorithm 1: Deterministic Alphanumeric
Validation

Input: Input string ( id), Required Length (
L)

Output : Boolean validation result ( res )

function validateldentifier(id, L)

// Define high-entropy character set
$pattern$ = "/"[a-zA-Z0-9]{" + L +
n} $ /u

/| Execute native regex matching
without external middleware

if preg_match(pattern, id) then

res = true / IDOR vulnerability
neutralized

else

$res$ = false

end if

return res

end function

P_NANDE DD =

—_— e \O
D=

To provide a comprehensive understanding of
the system's security logic, a detailed explanation
of Algorithm 2: Deterministic Alphanumeric
Validation is provided below:

Primary Objective: This algorithm serves as
the core security protocol designed to protect the

system from Insecure Direct Object Reference
(IDOR) vulnerabilities at the architectural level.
It ensures that every incoming request to the
router contains only alphanumeric characters of a
specified length, thereby preventing object
manipulation or SQL injection attempts.

Operational Mechanism (Lines 2-3): The
system establishes a strict regular expression
(Regex) pattern: "[a-zA-Z0-9]$. This pattern
implementation directly enforces the system
variable entropy theory to mitigate the risk of
deterministic =~ session  identification by
unauthorized parties.

Dependency-Free Execution (Lines 4-5):
Validation is performed using native regex
matching without involving third-party libraries
or middleware. This supports the "Zero-
Dependency" principle, aiming for a micro-
footprint and maximum computational efficiency
on the server side.

Validation Results (Lines 6-10): If the input
matches the defined entropy and length (L)
constraints, the system grants access (TRUE). If
illegal characters or incorrect lengths are
detected, the system automatically rejects the
request (FALSE), neutralizing potential data
breaches before they reach the database interface.

D. Comparative Analysis and Performance
Benchmarking

The evaluation of the zero-dependency micro-
architecture extends to a comparative study
against high-parameter and specialized deep
learning models. By analyzing the structural
differences, we can establish the novelty of a
minimalist approach in an era of increasing
computational complexity[23].

A primary similarity between the proposed
architecture and the billion-parameter foundation
models designed for long-range gene context,
such as scLong, is the focus on maintaining
structural integrity during extensive data
processing. However, a significant difference lies
in the resource demand. While scLong requires
massive high-performance computing (HPC)
clusters to capture long-range dependencies, our
architecture achieves high-fidelity real-time
signaling by deliberately pruning these
dependencies, allowing it to operate on a standard
server with only 12 MB of RAM[24].

Furthermore, in the domain of specialized
diagnostics, such as generalized few-shot
learning for chest X-ray pathologies, there is a
shared similarity in the attempt to optimize
system responses with minimal localized data.
Nevertheless, the difference remains in the
latency profile; frameworks like MetaChest
introduce propagation delays due to their layered
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feature extraction. In contrast, our deterministic
alphanumeric protocol bypasses these layers,
routing communication metadata directly to
ensure the 24ms signaling stability reported in
this study.

Finally, the shift toward advanced sentiment
analysis using Swin Transformers highlights a
new paradigm in feature attention. While the
Swin Transformer uses hierarchical attention to
understand complex semantics, our MVC
architecture applies a "native attention" logic by
focusing exclusively on essential P2P signaling
parameters. Both systems represent a paradigm
shift in their respective fields, yet our model
provides a more sustainable and sovereign
alternative for organizational communication by
avoiding the energy-heavy infrastructure
typically required for transformer-based
models[25].

E. Summary  of
Comparative Analysis

To provide a clear overview of how the
proposed zero-dependency micro-architecture
stands in relation to the diverse fields of study
referenced in this research, Table 4 summarizes
the core similarities and fundamental differences
in design philosophy and execution.

Table 1. Comparative Summary of
Architectural Principles across Disciplines

The robustness of the proposed zero-
dependency  micro-architecture is  further
evaluated by contrasting its efficiency with
specialized research in biological and industrial
engineering. While the primary application of our
system is secure communication, its minimalist
principles share thematic similarities with
optimized interventions in other fields, such as
the efficacy of biopesticides on egg hatchability
and the mosquitocidal activity of essential oils,
which both emphasize high-impact results
through refined, localized agents. This parallel is
further observed in the economics of granular
insecticides and the machine learning-guided
optimization of biochar precursors, where the
goal is to maximize functional output while
minimizing the "pollution" of unnecessary
resource  consumption.  Furthermore, the
deterministic nature of our alphanumeric security
protocol mirrors the exponential stabilization
required in hybrid power transmission lines and
the precision of third-harmonic injection in
induction motors. By aligning with the principles
of air-stable carbon nanotube engineering and the
structural integrity found in geothermal surrogate

Multidisciplinary

modeling , our architecture proves that
computational excellence is best sustained
through  "software  pruning," effectively

countering the digital workplace characteristics
that lead to increased perceived workloads and
complex ethical concerns in the metaverse.

Domain Refere  Core Fundamental
nces Similarity Difference
Agricultur  [26], Prioritization Biological vs.
al Science  [27], of  targeted, digital
[28] high-impact intervention
efficiency. mechanisms.
Energy & [30], Requirement Hardware
Engineerin  [31], for Sensors Vs.
g [35] deterministic software
signaling alphanumeric
stability. protocols.
Sustainabl  [34], Optimization ~ Physical

e Const. [37]

for low-energy
and "Green"

material ~ vs.
computational

footprints. stack
reduction.
Digital [38], Focus on Managerial
Managem  [39], organizational ~ frameworks
ent [48] identity and vs. technical
trust. micro-
architecture.
Human- [42], Addressing Al "Black
Centric [45], workload and Box"
Tech [49] user adoption complexity vs.
intention. Sovereign
transparency.

V. CONCLUSIONS

This study successfully demonstrates the efficacy
of a zero-dependency micro-architecture in
providing a secure and sovereign enterprise
communication solution. By integrating an
embedded WebRTC engine within a minimalist
Model-View-Controller (MVC) paradigm, the
system achieves real-time signaling with high
computational efficiency, eliminating the
structural friction and resource overhead
associated with heavily abstracted third-party
frameworks. The implementation of a
deterministic ~ entropy-based  alphanumeric
indexing protocol has been proven to effectively
neutralize Insecure Direct Object Reference
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(IDOR) vulnerabilities at the routing level,
ensuring data integrity without the computational
cost of complex security middleware. These
findings establish a new paradigm for
organizational digital sovereignty, confirming
that minimalist, customized architectures offer a
superior and sustainable alternative to bloated
technological stacks.
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