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117-54-D Dynamic Frequency Synchronization (DVFC) for Multi-Agent 
Clusters 

 
 
 
The GUDIYA framework has previously proposed several closely related concepts: 

• synchronization zones; 
• composite actants; 
• persistent objectives; 
• Intent-Group plans; 
• distributed stabilization; 
• cognitive flight plans; 
• stability envelopes; 
• Virtual Frequency Clouds (VFCs). 

 
This chapter proposes that these ideas may not be independent at all. Rather, they may be all 
manifestations of a single underlying principle. 
 
The original VFC hypothesis 
The original hypothesis was straightforward. 
Every sufficiently autonomous actant appears to possess some variation of the following loop: 

Observe 
↓ 

Reason 
↓ 

Act 
↓ 

Observe 
Consequently, every actant appears to possess: 

• latency; 
• gain; 
• adaptation rate; 
• inertia; 
• drift; 
• a characteristic operating timescale. 

 
The VFC hypothesis proposed that collections of compatible actants could safely operate inside bounded 
synchronization domains. 
 
The Composite-actant hypothesis 
The next step was the realization that sufficiently coupled collections of actants may themselves become 
new actants. 

Actants 
↓ 

Cluster 
↓ 

Composite actant 
The cluster itself now possesses: 
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• memory; 
• objectives; 
• inertia; 
• gain; 
• coupling density; 
• persistence; 
• stability boundaries. 

 
The cluster has become an independent entity that the grid must track stability of. 
 
The missing piece 
The original VFC concept implicitly assumed that the cluster's operating characteristics remained 
relatively stable. That assumption may be incorrect. 
 
Day 1 

A + B + C 
Day 10 

A + B + C + D + E 
Day 30 

A + B + F + G + H 
Day 100 

A + X + Y + Z 
 

• The cluster evolves continuously. 
• Its internal objectives evolve. 
• Its topology evolves. 
• Its couplings evolve. 
• Its stability envelope evolves. 

 
From VFC to DVFC 
This naturally leads to a new idea. The Dynamic Virtual Frequency Cloud (DVFC). 

Measure 
↓ 

Estimate 
↓ 

Predict 
↓ 

Synchronize 
↓ 

Stabilize 
↓ 

Measure 
Instead of assuming synchronization, the grid continuously manages synchronization. 
 
Dynamic synchronization 
Under this model, the following quantities become functions of time: 
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• frequency(t) 
• phase(t) 
• gain(t) 
• latency(t) 
• drift(t) 
• stability(t) 
• coupling(t) 

 
In other words, the grid no longer manages static entities. It manages living ecosystems. 
 
Relationship to Intent-Group plans 
This immediately reinforces the importance of the Intent-Group architecture proposed earlier within 
GUDIYA. 
An Intent-Group submission might include: 

Objective 
↓ 

Actants 
↓ 

Topology 
↓ 

Couplings 
↓ 

Resources 
↓ 

Expected gain 
↓ 

Synchronization policy 
↓ 

Stabilization policy 
 
The grid can then ask questions that would otherwise remain invisible. 

• Is the cluster stable? 
• Is the cluster drifting? 
• Has resonance begun? 
• Is instability accumulating? 
• Is the cluster approaching an S4 collapse? 
• Has objective divergence begun? 
• Are additional stabilants required? 

 
Relationship to the Gudiya-cookie 
The Gudiya-cookie now becomes even more important. 
It is no longer merely a trace. 
It becomes a longitudinal record of cognitive evolution. 

Time t1 
↓ 

Time t2 
↓ 

Time t3 
↓ 
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Time t4 
The grid can now observe not only behavior, but the evolution of behavior. 
 
Relationship to synchronization zones 
Synchronization zones remain essential. 
However, their role changes. 
Previously, the zone represented a fixed region. 
Now, it becomes a living region. 

Observe 
↓ 

Measure 
↓ 

Adapt 
↓ 

Resynchronize 
↓ 

Observe 
The synchronization zone itself becomes adaptive. 
 
The DVFC hypothesis 
The hypothesis can be stated as follows: 

Multi-agent clusters possessing persistent objectives, internal feedback loops, adaptive behavior, 
and composite identities may require continuously managed synchronization in order to remain 
within their stability envelopes. 

 
A possible future 
The electrical grid continuously regulates voltage, phase, frequency, and load. 
The GUDIYA Grid may eventually perform analogous functions for cognitive systems. 

Electric Grid 
↓ 

Frequency management 
↓ 

Grid stability 
 

GUDIYA Grid 
↓ 

Dynamic frequency management 
↓ 

Cognitive stability 
 
The Grid would not merely connect actants. 
It would continuously maintain the coherence of composite actants operating inside Dynamic Virtual 
Frequency Clouds (DVFCs). 
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