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117-37-D "Pacing the Frontier" Is Not an Engineering Strategy 
 
 
 
Introduction 
Every transformative technology eventually reaches a moment when society realizes that capability alone 
is insufficient. At that point, the question changes.  
 
The question is no longer: 

Can we build it? 
The question becomes: 

Can we govern it? 
 

• The electrical age required power grids. 
• The aviation age required air-traffic control. 
• The automobile age required roads, traffic signals, and licensing systems. 
• The financial age required exchanges, clearing houses, central banks, regulators, and insurance 

mechanisms. 
• The cognitive age will be no different. 

 
The understandable response 
Faced with increasingly capable systems, frontier laboratories have adopted a simple message: 

• Slow down. 
• Proceed carefully. 
• Pace the frontier. 

 
This response is understandable. 

• It acknowledges uncertainty. 
• It recognizes risk. 
• It buys time. 
• And it reassures the public that someone is paying attention. 
• All of those things are valuable. 
• But none of them constitutes an engineering solution. 

 
Time is not a control system 
Consider an aircraft. 
Suppose an engineer announces: 
We have decided to fly more slowly. 
That decision may reduce risk. 
But slower speed is not a substitute for: 

• radar; 
• air-traffic control; 
• pilot training; 
• communication systems; 
• weather forecasting; 
• maintenance procedures; 
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• emergency protocols; 
• certification standards. 

The infrastructure remains essential. The same principle applies to AI. 
 
The hidden assumption 
The phrase "Pace the Frontier" contains an implicit assumption: If we slow progress sufficiently, 
instability will remain manageable. 

• GUDIYA challenges this assumption. 
• Instability is not merely a function of speed. 

It is a function of: 
• scale; 
• density; 
• coupling; 
• synchronization; 
• recursion; 
• persistence; 
• autonomy; 
• emergence. 

A slower avalanche is still an avalanche. 
 
The problem of moving targets 
Another difficulty is that the nature of instability itself is constantly changing. 

• Yesterday's concern was model size. 
• Today's concern is persistent agents. 
• Tomorrow's concerns may include: 

o autonomous organizations; 
o machine-to-machine economies; 
o robot swarms; 
o recursive optimization loops; 
o cognitive cartels; 
o coercive influence; 
o agentic gangs and kill-webs (a kill web is a military and cybersecurity operational concept 

that evolves the traditional, linear "kill chain" into a resilient, highly connected network of 
multiple sensors, command nodes, and shooters. Key characteristics include redundancy, 
cross-domain integration, and adaptability.) 

o passport-less coupling (passport-less coupling refers to influence pathways that arise 
through shared objectives, environments, reward structures, timing, information sources, 
or other indirect mechanisms rather than explicit communication channels.) 

• Each generation of systems introduces entirely new classes of failure. 
 
The illusion of victory 
Suppose a laboratory cancels the release of a model that exhibits undesirable behavior. 
The public response is likely to be: 

• The problem has been solved. 
 
The GUDIYA response is different: 

• One manifestation of the problem has been observed. 
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These are not the same thing. Removing one symptom does not necessarily remove the underlying 
mechanism. 
 
From anomalies to systems 
Engineering history repeatedly teaches the same lesson. 
 
The first crack in a bridge is not the problem.   The crack is evidence of the problem. 
The first oscillation in an electrical grid is not the problem. The oscillation is evidence of the  
        problem. 
The first near miss in aviation is not the problem.  The near miss is evidence of the  
        problem. 
Likewise, the first rogue agent is not the problem.  The rogue agent is evidence that the  
        surrounding ecosystem has entered a  
        new regime. 
 
Why better models are not enough 
The history of civilization is filled with examples of increasingly capable components requiring 
increasingly sophisticated infrastructure. 

• Better generators still require the electrical grid. 
• Better automobiles still require highways. 
• Better airplanes still require air-traffic control. 
• Better banks still require central banks. 
• Better investments still require regulators. 
• Better rockets still require mission control. 
• Better robots still require safety systems. 
• Better AI models will still require stabilization infrastructure. 

 
Capability does not eliminate the need for coordination. It increases it. 
 
The unanswered questions 
If pacing the frontier is the strategy, several questions remain unanswered. 

• How will composite actants be identified? 
• How will persistent objectives be detected? 
• How will coercive influence be measured? 
• How will synchronization be identified? 
• How will cascades be interrupted? 
• How will cognitive reserves be allocated? 
• How will stabilization be enforced? 
• How will millions or billions of interacting actants be governed? 

These are engineering questions. They require engineering answers. 
 
The GUDIYA perspective 
GUDIYA does not oppose the idea of moving carefully. 

• Caution is prudent. 
• Observation is prudent. 
• Restraint is prudent. 
• But prudence is not architecture. 
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• And delay is not infrastructure. 
• The world did not solve the problem of aviation by flying more slowly. 
• It solved the problem by building an entire ecosystem around flight. 

Twenty Examples Where the Answer Was Not "Pace the Frontier" 
History repeatedly shows that society's response to instability is rarely to stop progress. Instead, we build 
institutions, standards, control systems, observability mechanisms, and stabilization infrastructure around 
the new technology. 
Era Cutting-edge 

technology 
Instability problem Stabilization infrastructure 

1800s Steam engines Boiler explosions Engineering standards and 
inspections 

1800s Railroads Collisions and scheduling failures Signaling systems and 
railway control 

1800s Telegraph networks Interoperability failures Communications standards 
Early 
1900s 

Electrical 
generation 

Grid collapse and frequency instability Regional electrical grids 

Early 
1900s 

Automobiles Traffic chaos and fatalities Roads, traffic laws, 
licensing, policing 

Early 
1900s 

Elevators Catastrophic falls Safety brakes and inspection 
systems 

Early 
1900s 

Radio broadcasting Signal interference Spectrum regulation 

Early 
1900s 

Aviation Midair collisions Air-traffic control 

Mid-1900s Commercial 
aviation 

Global-scale congestion FAA, ICAO, radar systems 

Mid-1900s Nuclear power Meltdown risk NRC, IAEA, containment 
systems 

Mid-1900s Chemical 
manufacturing 

Toxic releases Process-safety engineering 

Mid-1900s Global shipping Maritime collisions Ports, lighthouses, 
navigation systems 

Mid-1900s Financial markets Systemic panics Central banks and regulators 
Late 1900s Computer networks Congestion and routing failures TCP/IP protocols 
Late 1900s The internet Fraud and cyberattacks Firewalls, PKI, cybersecurity 

infrastructure 
Late 1900s GPS navigation Timing and synchronization failures Satellite-control 

infrastructure 
Early 
2000s 

Cloud computing Distributed-system failures Orchestration and 
observability platforms 

Early 
2000s 

Social media Misinformation and amplification Moderation and trust-and-
safety systems 
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Era Cutting-edge 
technology 

Instability problem Stabilization infrastructure 

Early 
2020s 

Autonomous 
vehicles 

Large-scale coordination failures Fleet-management and 
safety systems 

Emerging 
era 

Agentic AI Emergence, synchronization, coercive 
influence, cascading instability 

Cognitive stabilization 
infrastructure 

The pattern is remarkably consistent 

Step Historical sequence 
1 Capability increases 
2 Scale increases 
3 Coupling increases 
4 New failure modes emerge 
5 Observability becomes necessary 
6 Stabilization mechanisms appear 
7 Regulatory institutions emerge 
8 Society adapts 

 
This produces another one of those simple GUDIYA formulations: 
 

Then Now 
Steam age Cognitive age 
Power plants Frontier laboratories 
Electric grid Cognitive grid 
Dispatch center Grid operator 
Circuit breaker Stabilant 
Frequency oscillation Cognitive oscillation 
Brownout Cognitive degradation 
Blackout Cognitive collapse 

 
• The historical lesson is not that civilization slows down when instability appears. 
• The historical lesson is that civilization builds a new layer of infrastructure. 
• That is why "pace the frontier" feels incomplete to you. In every previous technological 

revolution, the final answer was not restraint alone. 
• The answer was architecture. 

 
The final proposition 
Slowing the frontier may buy time. 
But time itself is not a control system. 
Intelligence scales actants. 
Stabilization scales ecosystems. 
The future will not be secured by moving more slowly. 
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It will be secured by learning how to remain stable while moving quickly. 
 
Regardless of ownership structure, licensing model, or country of origin, sufficiently large cognitive 
ecosystems may eventually encounter common stabilization challenges. If that proves true, stabilization 
will become a collective engineering problem rather than a competitive advantage. 
 
GUDIYA does not argue that current systems have already reached these limits. It argues that every 
sufficiently large, highly coupled, autonomous system eventually encounters stability constraints.
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