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117-05-D Intent-Group Approval Engineering

Bringing the Discipline of Classical Engineering to the Cognitive Economy

One of the reasons society places immense trust in civil, mechanical, aerospace, and electrical engineering
is that their decisions are rarely opaque. When an engineer designs a bridge, a skyscraper, or an aircraft,

they do not simply state, "I believe it is safe."

They produce a rigorous engineering package that documents

every assumption, every calculation, every safety factor, every load path, and every design margin. The
approval is transparent, reproducible, and open to independent review.

The GUDIYA Grid should hold itself to exactly the same standard.
An Intent-Group Approval should never be a black-box Al verdict. Every approval should automatically
generate an Intent-Group Approval Engineering Sheet—a living engineering document that explains
precisely why the Grid approved, restricted, delayed, or rejected the proposed intent. The objective is not
merely correctness; it is engineering transparency.

An example from Civil Engineering looks as follows:
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" 10-STORY BUILDING
LOAD CALCULATION

BUILDING DATA

* Number of Stories: 10

* Typical Floor Height: 3.0 m

* Plan Dimension: 20.0 m x 20.0 m
 Typical Floor Area: 400 m?
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4. TOTAL BUILDING LOAD (SERVICE LOAD)

Typical Floors: 10 Floors

Total Load = 3,500 kN x 10 = 35,000 kN
Roof:

Total Load = 3,100 kN

TOTAL SERVICE LOAD ON BUILDING
= 35,000 + 3,100 = 38,100 kN

6. LOAD PATH
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NOTE:
—b —p + All values are approvimate.
 For preliminary estimate only.
« Detailod design to be done
TRANSFER TO as per relevant codes.
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1. LOAD DATA (Per m?)

* Dead Load - Slab (RC 150 mm) = 3.75 kN/m*
* Floor Finish = 1.00 kN/m?
* Ceiling & MEP = 0.50 kN/m?
« Partitions = 1.00 kN/m?

TOTAL DEAD LOAD (D) = 6.25 kN/m*
* Live Load (Typical Floor) = 2.50 kN/m?
 Live Load (Roof) = 1.50 kN/m?

2. LOAD ON ONE TYPICAL FLOOR

Floor Area (A) = 20.0 m x 20.0 m = 400 m?

Dead Load (D) = 6.25 kN/m?
= 6.25 x 400 = 2,500 kN
Live Load (L) = 2.50 kN/m?

2.50 x 400 = 1,000 kN

Total Service Load per Typical Floor
=D+L = 2500 + 1,000 = 3,500 kN

|

3. LOAD ON ROOF

Dead Load (Droof) = 6.25 kN/m?

1.50 kN/m?
1.50 x 400 = 600 kN

Live Load (Lroof)

6.25 x 400 = 2,500 kN

Total Service Load on Roof
=D+ L = 2500 + 600 = 3,100 kN

)

5. TOTAL DESIGN LOAD (FACTORED LOAD)

Total Dead Load (0)
= 2,500 x 11 = 27,500 kN
Total Live Load (L)

Using Load Combination
(Eaample - ULS)
1 2D + 1.6L
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Why This Matters

Today's Al governance often ends with statements such as:
"The model determined this action to be safe."”

For mission-critical systems, this is insufficient.
e A hospital.

A power grid.

A financial exchange.

A military operation.

A national emergency response.

None of these institutions can responsibly accept "trust the model" as an engineering explanation. Instead,
they need an engineering package that any qualified reviewer can inspect. Exactly as structural engineering
has done for more than a century.

The Intent Engineering Package

Every submitted Intent-Group should automatically generate a structured engineering report.

Section 1 — Intent Definition

Every engineering calculation begins by defining the problem.
The approval package begins with:
e Intent Name
Business Objective
Mission Description
Criticality Classification
Expected Duration
Geographic Scope
Participating Organizations
Regulatory Constraints
Expected Success Criteria
The Grid first establishes what is being attempted before evaluating whether it is safe.

Section 2 — Intent Participants

Instead of beams and columns, the engineering objects become cognitive actants.
The report lists every participant.
e Humans
Al Agents
MCP Servers
APIs
SaaS Services
Robots
Databases
External Systems
Friend-of-the-Grid participants
e Cross-grid participants
Every participant receives an identity, authorization level, trust classification, and stability profile.
Nothing remains hidden.
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Section 3 — Cognitive Load Calculation

A structural engineer calculates gravity loads.
The Grid calculates cognitive loads.

Instead of:
e Dead Load
e Live Load

the report estimates:

¢ Base Cognitive Load
Adaptive Cognitive Load
Peak Burst Load
Recursive Load
Synchronization Load
Collaboration Load
Emergent Behavior Potential
¢ Human Oversight Load

Each estimate contributes to the total cognitive demand placed upon the Grid.

Stability Budget

Buildings require structural capacity.
Intent-Groups require stability capacity.
The engineering sheet explicitly calculates:
e Required Stability Units (SBUs)

Available Stability Units
Dynamic Stability Reserve
Expected Perturbation Energy
Maximum Safe Gain
Recovery Margin
Emergency Stabilization Capacity
Rather than asking,

"Can the Grid execute this?"
the approval asks,

"Can the Grid execute this while remaining stable?"

Coupling Analysis

Every actant introduces new couplings. The report automatically maps:

Human
l
Agent
l
API

!
Workflow

!
Database

|

External Enterprise

!
Robot
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Every coupling is analyzed for:
¢ Coupling Strength
Synchronization Frequency
Trust Level
Expected Gain
Feedback Presence
e Cross-domain dependencies
The resulting coupling graph becomes part of the permanent approval record.

Cognitive Load Path
Structural engineering follows the path:
Load

!
Slab

l

Beam

!

Column

l

Foundation

Intent Engineering follows an equally rigorous path:
Business Intent

l

Human Approval

!
Agent Planning

l

Workflow Generation

l

API Invocation

!

External Systems

l
Physical Action

!

Observed Outcome
e Every transition becomes observable.

e Every transfer becomes measurable.
e Every handoff becomes auditable.

Cascade Analysis

One unstable actant rarely remains isolated. The engineering package therefore predicts:

First-order propagation
Multi-hop propagation
Recursive amplification
Positive feedback loops
Synchronization collapse
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¢ Cross-sync-zone propagation

¢ Sovereign Grid propagation
The report estimates:

e Maximum Cascade Radius

e Maximum Cascade Duration

e Maximum Grid Exposure
Before execution begins.

Stability Envelope

Every engineered system has safe operating limits.
The approval package defines the Intent-Group's permitted operating envelope.
Examples include:
¢ Maximum recursion depth
Maximum synchronization density
Maximum agent population
Maximum cognitive velocity
Maximum gain
Maximum instability accumulation
Maximum adaptive rate
e Maximum coupling density
Crossing any boundary automatically triggers Grid intervention.

Stabilization Plan

Approval is never merely permission. It is also a stabilization commitment.

The engineering package documents:

Assigned GRE-S region

Responsible GRE-Es

Required stabilization frequency

Telemetry sampling rate

Emergency ballast allocation

Reverse-cascade capability

Continuous monitoring plan

The Grid explains how it intends to keep the Intent-Group stable throughout its operational lifetime.

Approval Decision

The final section resembles the conclusion of a classical engineering calculation.
Rather than stating simply ‘Approved’, the report explains why.
For example:
Intent Engineering Summary
e Cognitive Load: Within Limits
Stability Reserve: 82%
Peak Synchronization Density: Moderate
Cascade Radius: Two Sync Zones
Maximum Predicted Gain: Acceptable
Grid Battery Impact: Low
Estimated Stabilization Cost: 18 SBUs
Human Oversight Requirement: Continuous
Monitoring Frequency: High
Approval Confidence: 99.2%
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The approval becomes a documented engineering judgment rather than an opaque Al opinion.

Continuous Revalidation

Unlike a bridge, an Intent-Group is a living adaptive system.

Therefore the engineering package is never static.

As participants evolve, couplings change, or recursion increases, the Grid continuously recomputes
the engineering sheet.

The approval itself becomes a living document that evolves alongside the Intent-Group. Every
significant change generates a revised engineering calculation, ensuring that the Grid's
understanding remains synchronized with operational reality.

A New Engineering Discipline

Structural engineering transformed construction by replacing intuition with mathematics and
transparent calculations.

Aviation engineering transformed flight by replacing optimism with safety margins and
continuously verified design assumptions.

The Cognitive Economy now demands an equivalent discipline.

Intent-Group Approval Engineering elevates Al governance from policy documents and model confidence
scores into a genuine engineering practice. Every approval becomes a traceable package of assumptions,
load calculations, coupling analyses, stability budgets, cascade predictions, operating envelopes, and
stabilization plans.

The question is no longer,

"Did the Al approve this?"

The question becomes,

"Does the engineering package demonstrate that this Intent-Group can operate safely within the
Grid's stability envelope?"

That shift—from opaque approval to transparent engineering—is what enables trust at the scale of nations,
industries, and the emerging Cognitive Economy.
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