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Abstract: The increasing complexity and volume of modern cyber threats have fundamentally

outpaced traditional, heuristic-based security architectures. This document outlines the conceptual

foundation of the Dolutech SOC Model V1, a proprietary threat detection and resolution framework

driven by human-in-the-loop continuous learning and active learning principles. By structuring

cybersecurity analysis as a sequential decision workflow, our architecture utilizes expert-validated

outcomes to continuously improve detection quality and operational precision. This paper details the

architectural rationale, the phased decision workflow, and the compounding value this model

delivers to enterprise risk management and venture capital investments.

1. Introduction

Traditional Security Operations Centers (SOCs) rely heavily on static rule sets and isolated

anomaly detection models. While effective for known threats, these systems inherently suffer

from rigid degradation—producing overwhelming volumes of false positives as enterprise

network behavior evolves. The Dolutech SOC Model V1 was engineered to transcend these

limitations by introducing an adaptive learning architecture that dynamically responds to novel

threat vectors without requiring continuous, manual rule authoring.

At the core of our platform is an advanced continuous supervised learning architecture tailored

specifically for cybersecurity decision intelligence. Rather than deploying black-box algorithms

that make unexplainable autonomous decisions, our system operates as an intelligent agent within

a carefully governed workflow. It learns progressively from the operational environment,

combining multiple layers of automated reasoning with expert human feedback to establish a

continuously improving baseline of security intelligence.



2. Architectural Rationale

The application of artificial intelligence in cybersecurity must balance rapid automated response

with strict auditability. Standard unsupervised machine learning models often struggle to

differentiate between malicious anomalies and legitimate administrative behavior. Conversely,

supervised models quickly become obsolete without constant retraining.

Dolutech approaches this challenge by framing threat classification as an expert-guided

continuous learning loop—often referred to in data science as active learning or a supervised data

flywheel. While some theoretical systems attempt to apply classical reinforcement learning to

security, autonomous trial-and-error exploration is inherently risky in mission-critical

environments. Instead of optimizing a theoretical reward function, our architecture captures high-

fidelity data pairs: the telemetry, the AI's contextual rationale, and the ultimate resolution made

by a human expert. This structural design transforms every security event into validated training

data, ensuring the model's refinement is directly tethered to the operational ground truth of human

analysts.

3. System Decision Workflow

The Dolutech SOC Model V1 processes telemetry through a highly structured, multi-tier analysis

pipeline. Each layer applies a distinct methodology to narrow the analytical focus, culminating in

a synthesized intelligence package.

Deterministic Screening: The primary ingest layer acts as a high-speed gate, applying

structural pattern matching to filter absolute noise. Only events demonstrating specific risk

thresholds are permitted to proceed, ensuring computational efficiency.

AI Contextual Analysis: Surviving telemetry is analyzed by specialized intelligent agents

that parse the semantic intent of the data. This layer assesses the payload, historical context,

and potential impact, synthesizing a comprehensive situational narrative.

Behavioral Evaluation: Independent of payload signatures, this layer models the entity's

behavior over time. It compares current actions against established baselines to detect

anomalous sequences, such as impossible travel or unusual resource access patterns.



Telemetry Ingestion

↓

Deterministic Screening

↓

AI Contextual Analysis

↓

Behavioral Evaluation

↓

Human Validation (Expert Label)

↓

Validated Outcomes → Model Refinement

4. Human Expert Feedback and Continuous Learning

The defining characteristic of the Dolutech architecture is its active learning mechanism. When

the system's automated layers reach a probabilistic verdict, the decision is escalated to a human

analyst for validation. The analyst's subsequent action—whether confirming the threat, adjusting

the severity, or dismissing it as a false positive—acts as the definitive ground truth label.

This "Human-in-the-Loop" design guarantees that model updates are driven by expert judgment

rather than unguided algorithmic exploration. By ingesting these validated outcomes, the

underlying models are continuously retrained offline. Over time, the system learns the subtle

nuances of an organization's specific network environment, effectively mapping complex

contextual variables to correct classifications with increasing autonomy and accuracy.

5. Safety, Governance, and Reliability Principles

Deploying AI in mission-critical security environments demands uncompromising standards of

governance and safety. The Dolutech architecture is built upon core principles of auditability and

escalation discipline.



Every automated inference is explicitly documented alongside the telemetry that triggered it. The

model operates under a "fail-safe" doctrine: when confidence scores fall below pre-defined

thresholds, the system defaults to human escalation rather than autonomous suppression.

Furthermore, sensitive environmental data is rigorously redacted prior to analysis, ensuring that

the continuous learning loop respects strict privacy and compliance mandates without

compromising analytical depth.

6. Why This Matters for Enterprises and Investors

For enterprise clients, the Dolutech SOC Model V1 fundamentally alters the economics of

security operations. By allowing the AI to learn from the human team, organizations experience a

compounding reduction in alert fatigue. Analysts spend less time on repetitive triaging and more

time on proactive threat hunting. The system effectively institutionalizes the tribal knowledge of

senior security personnel into a scalable, tireless digital asset.

For investors, this architecture represents a highly defensible technological moat. Unlike legacy

security vendors reliant on updating static signature databases, Dolutech deploys a product that

inherently increases in value the more it is utilized via a supervised data flywheel. The proprietary

dataset generated by continuous human-in-the-loop validation creates a self-sustaining

competitive advantage, positioning the platform at the forefront of the adaptive cybersecurity

market.

7. Conclusion

The Dolutech SOC Model V1 illustrates the successful operationalization of active learning and

continuous model refinement in a cybersecurity framework. By intelligently orchestrating

deterministic logic, AI reasoning, and behavioral analytics—governed strictly by expert

validation—the architecture ensures robust adaptation against an asymmetric threat landscape.

Dolutech is not merely detecting threats; it is engineering a resilient, data-driven system that

redefines the standard for modern cyber defense.



Architectural Comparison

Operational

Metric

Traditional Static Detection Dolutech SOC Model V1 (Adaptive

Learning)

Adaptability Requires manual rule engineering

and patching.

Continuous improvement via a supervised

data flywheel.

False Positives Linear growth; alerts scale with

network volume.

Decaying curve; system learns

environmental legitimacy.

Context

Awareness

Isolated analysis of individual data

packets.

Deep semantic synthesis and behavioral

baseline modeling.

Learning

Mechanism

None (relies on vendor signature

updates).

Human-in-the-Loop continuous learning and

expert validation.

Executive Takeaways

Key strategic advantages of the Dolutech AI Architecture

Compounding AI Asset: The system acts as a living intelligence model, converting

daily SOC operations into validated training data that continuously refines detection

accuracy.

Escalation Discipline: Built-in safety mechanisms ensure that the AI operates

transparently, escalating ambiguous events to human experts and strictly auditing every

automated decision.

Operational ROI: Drastically reduces analyst alert fatigue by learning to

autonomously filter legitimate administrative behavior, optimizing resource allocation.

Technological Defensibility: The proprietary integration of deterministic, semantic,

and behavioral engines—anchored by active learning workflows—creates a robust

barrier to entry in the next-generation security market.


