meta.version_scope: v3.244
Effective Date: 2025-10-08

CONTROL & ORCHESTRATION -
LAYER 2

Bounded Autonomy and ReflexIQ™ Guardrails for Predictive, Secure Control

Overview

Layer 2 is MIP's adaptive control and orchestration layer, transforming edge intelligence
into deterministic, self-optimizing action. It executes MetaLoop™ reflexes for sub-
millisecond closed-loop control and MetaProcess™ orchestration for batch sequencing
and workflow automation. Guided by ReflexlQ™ guardrails and RSI-driven learning, it
continuously enhances logic and recipes within SecureSPA™ and QuantumSPA™
governance—delivering automation that learns, adapts, and protects, while remaining
safe, traceable, and compliant.

Key Features How it Works

RSI Engine for continuous self-optimization and learning - Executes deterministic control loops at the edge
2. RSI monitors ReflexIQ™ telemetry and SPA™ lineage for

MetaLoop Reflex Control providing sub-millisecond
deviations

deterministic orchestration

3. ReflexIQ™ enforces guardrails and operational limits in real time

4. Sandbox validates logic and orchestration models before
deployment

5. Predictive anomaly containment isolates unsafe states
preemptively

6. SPA™ graph performs continuous threat scoring

MetaProcess Coordination across multi-domain
sequences and workflows
Immutable DAG Command Ledger enabling complete

replay and traceability
SPA™ Assimilation for Legacy Control Systems —
securely envelops PLC, DCS, and legacy logic under SPA™

and trust updates

lineage without disrupting validated code 7. Automatic grade demotion exposes weak vulnerabilities

* Safety Interlocks and ReflexIQ™ Trace Hooks for 8. Approved updates deploy automatically under Zero-Trust
regulatory compliance and live verification verification

* Predictive Anomaly Containment isolates and mitigates 9, vizionary™ surfaces ReflexiQ™ and RSl insights for human
abnormal behavior before propagation oversight

Sandbox Validation Environment validates control logic Advantages

and orchestration sequences in safe mode prior to . . o
¢ Adaptive precision — Deterministic control that learns through

ReflexlQ™ and RSI feedback
e Safe autonomy — ReflexIQ™ guardrails and SecureSPA™

Use Cases governance enable trusted self-learning

e MetaLoop™ and MetaProcess™ drive real-time consistency

deployment

* Batch process automation in pharma and food  Sandbox Assurance: Validates orchestration changes within
production ReflexIQ™ simulation environments

* Adaptive robotic cells with Al-driven motion control o ReflexiQ™ trace delivers visibility of every decision and grade

* Closed-loop optimization for CNC and servo systems e Zero-Trust security — In-graph encryption and threat scoring

e Safety interlock monitoring and ReflexIQ™ logging protect operations in real time

e Al-guided parameter tuning for efficiency and yield e Legacy modernization — Integrates existing PLC/DCS systems

without rip-and-replace disruption
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BC Automation - lloT Edge-to-Cloud - SPA™ Integrity - ReflexlQ™ Governance - OperationallQ™ Intelligence



