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A calm present can conceal an overcommitted future 
At nine in the morning, three enterprises report healthy operations. Their sales agents are accepting orders, 
production systems have issued valid instructions, and logistics applications have confirmed dispatch plans. 
Computer utilization is modest. Every team sees its own work progressing. Yet the commitments converge on 
the same receiving facility tomorrow afternoon, when its handling capacity will be insufficient. The pressure 
exists before the trucks arrive. It has accumulated in promises. 

The proposed Gudiya Grid should make that pressure visible while there is still time to change the outcome. 
Dynamic Grid Balancing would coordinate commitments, capacities, and settlement timelines across 
participating domains. A GridOperations Center would give accountable operators a shared view of 
consequential dependencies, while distributed Stability Processing Units, or SPUs, execute authorized 
responses within defined limits. 

This chapter develops that operating concept: what the Grid would represent, what enterprises would 
disclose, how adjustments would be agreed, and how their results would be verified. It is an architectural 
proposal requiring implementation and evaluation. Its intended contribution is a connection between pending 
Gudiya-Effects and the capacity needed to absorb them. A mockup of the Gudiya Grid Balancing Center 
(modeled on NYISO Grid Operations Center) is presented in Figure 1. 
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Why Grid Balancing Becomes Necessary in an AI-Economy? 
 

In an AI economy, a single workflow may involve multiple agents operating across enterprises, 
domains, regions, and nations. One agent accepts an order, another reserves inventory, a third 
initiates production, and others arrange transport, payment, and delivery. Each action may be 
individually valid, yet their combined consequences converge on shared resources with finite 
capacity and different settlement times. No single participant necessarily sees the full demand 
its commitments are helping to create. 

Supply chains already form supply networks: many orders share suppliers, factories, 
warehouses, carriers, and receiving facilities. Agentic AI can make these networks increasingly 
adaptive. Agents may select alternative suppliers, redirect shipments, revise schedules, and 
establish new dependencies during execution. The stabilization challenge therefore involves both 
changing demand and changing connections through which that demand travels. 

Several agents might independently discover the same apparently underutilized supplier and 
redirect orders toward it. Each decision appears sensible locally, while their combined 
commitments overwhelm the supplier. Subsequent attempts to correct the situation could shift 
the congestion elsewhere. Across overlapping workflows, such behavior can produce traffic 
jams, choke points, stockouts, duplicate reservations, and growing settlement backlogs. 
Commitments can multiply at machine speed while fulfillment remains constrained by physical 
capacity and elapsed time. 

Grid Balancing becomes necessary wherever these cross-boundary commitments cannot be 
adequately reconciled through local coordination alone. In Gudiya’s proposed architecture,  

• the Gudiya-Effect graph follows an activity and its consequences,  
• while the Dynamic Capacity and Commitment Graph reveals where many activities 

converge on shared constraints.  
• Together, they would support anticipation of emerging pressure and agreed interventions 

such as pacing, resequencing, substitution, or circuit breaking. 

The Federated Grid would need to update this view as relationships change, using purpose-
bound disclosures while preserving enterprise authority and privacy. Its objective is to keep 
commitments compatible with the ecosystem’s capacity to fulfill and absorb them. When agents 
can continuously reconfigure supply networks, coordination must follow both their changing 
connections and their outstanding consequences. 
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Figure 1 : GUDIYA Grid Balancing Center
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The objective is ecosystem balancing 
Ecosystem balancing means keeping accepted and proposed activity compatible with the resources, timing 
constraints, and recovery capacity on which it depends. It does not require equal utilization everywhere. A 
lightly used reserve may be essential, while a heavily used resource may remain manageable if its workload is 
predictable and recovery options are adequate. 

Balancing is one part of stabilization. Sufficient aggregate capacity cannot by itself prevent oscillating 
decisions, contradictory instructions, stale observations, or repeated revisions. The Grid must examine these 
dynamics as well as resource quantities. A favorable capacity forecast is evidence for a decision, not a proof 
that the whole system is stable. 

An operational precedent 
The FAA describes its SMART planning tool as providing a shared view of schedules, weather, capacity, and 
constraints, with forecasts updated as conditions change. Its fact sheet identifies differing data sources and 
planning timelines as a cause of operational disconnects. This is a useful precedent for coordinating future 
demand across participants; it does not validate the broader Gudiya architecture or establish that such 
coordination began with AI. [1] 

The Dynamic Capacity and Commitment Graph 
We propose a federated, time-indexed graph of participating resources and declared constraints. Nodes 
represent resources or capacity pools. Edges represent dependencies, shared use, transfers, and feasible 
substitutions. Each forecast carries its time of observation, assumptions, applicable horizon, and uncertainty. 
Missing information remains explicitly unknown. 

Resource dimension Required meaning 

Identity and ownership A stable identifier, responsible operator, service description, and decision authority. 

Capacity and constraints Resource-specific units, effective limits, operating windows, dependencies, and protected 
reserves. 

Current state Observed consumption, occupancy or backlog, with timestamps and data quality. 

Commitments Confirmed reservations and pending obligations assigned to future windows. 

Forecast demand Additional possible demand, distinguished from already reserved work. 

Projected margin Remaining room under stated assumptions, with uncertainty and potential limit crossings. 

 
Installed capacity describes a nominal ceiling. Effective capacity reflects conditions such as staffing, 
maintenance, service mix, and operating hours. Offered capacity is the portion an enterprise is willing and 
authorized to commit to others. These values should not be treated as interchangeable. 
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Use the correct units and time windows 
Storage occupancy, processing throughput, vehicle availability, and human approval capacity obey different 
accounting rules. Pallets stored cannot be added to orders per hour. A resource may have several 
simultaneous limits: storage space, handling throughput, and available labor. The graph must preserve each 
relevant constraint and the dependencies among them. 

For a throughput resource within one planning interval, an illustrative margin is effective service capacity 
minus committed workload, additional forecast workload, and protected reserve, all expressed in compatible 
units. Forecast workload must exclude demand already counted as committed. For storage, the model instead 
follows opening occupancy, inflows, and releases over time. A single subtraction formula cannot represent 
every resource. 

Connect resources to effects 
A Gudiya-Effect graph follows an initiating action into its attributable consequences within a declared scope. 
The capacity graph asks which effects converge on a resource and when. The Gudiya-cookie links their 
execution and obligation records. Shared operations must be represented consistently: one truck carrying 
three orders is one capacity resource with three contributing effects, not three trucks. 

What enterprises contribute 
An enterprise would expose facts and events through approved adapters to its operational systems. Its DDMC 
Steward would ensure that resource definitions, settlement conditions, and authority boundaries match real 
operations. The Grid cannot infer trustworthy physical capacity from application success messages alone. 

Enterprise contribution Grid derived view 

Resource definitions and effective capacity 
envelopes 

A consistent view of relevant capacity and dependencies. 

Current consumption and execution events Estimated state and changes in outstanding workload. 

Reservations and off-Grid commitments A reconciled picture of already promised capacity. 

Settlement evidence and exception events Remaining obligations and expected capacity release. 

Operating constraints and intervention 
permissions 

Permissible adjustment scenarios and approval routes. 

 
Where commitments originate through the Grid, their records can be maintained as part of admission and 
reservation. Commitments made through other channels must also be reported if they consume the same 
capacity. Otherwise, a precise-looking forecast may omit much of the real workload. Resource owners remain 
authoritative for confirming what they can deliver. 
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Availability is an offer with conditions 
A warehouse might publish that it can accept 120 additional standard pallets between 14:00 and 16:00, subject 
to handling conditions and reservation confirmation. That statement is more useful to a prospective partner 
than a bare installed-capacity figure. It must specify whether existing reservations and reserve margins have 
already been subtracted. 

Offers require a validity period and a version. A request to reserve capacity is not a reservation until the 
responsible authority confirms it. Amendments, cancellations, retries, and expiry must not silently create 
duplicate promises. Cross-domain commitments may need a staged confirmation process, with recovery or 
compensation if only part of a plan can be secured. 

Forecasts must expose uncertainty 
The Grid should publish conditional estimates rather than manufacture certainty. Forecasts should identify 
stale inputs, missing participants, possible capacity loss, and uncertainty about settlement time. A longer 
horizon may justify a wider range of possible outcomes. A near-term margin should not appear safe merely 
because delayed telemetry has failed to report new demand. 

Enterprises need a correction path when observations or mappings are wrong. Predictions should be 
compared with subsequent outcomes so that the Grid can identify systematic underestimation, excessive 
reserves, or unreliable data sources. A domain may begin in observation mode before delegating intervention 
authority. 

Private enterprise views and shared neighborhood views 
The GridOperations Center would support three related views.  

• A private enterprise view would show authorized staff their detailed utilization, demand, reservations, 
settlement backlog, and effect records.  

• A neighborhood view would reveal relevant shared constraints and disclosed capacity envelopes.  
• A coordination view would show proposed adjustments, approvals, and observed results. 

A cognitive neighborhood is defined by operational dependencies. Enterprises in different countries may share 
a critical supplier or service, while neighboring buildings may have little operational coupling. Neighborhoods 
would change as workflows, providers, and resource commitments change. Visibility should follow the 
coordination need rather than automatically expose the full graph. 

Privacy is an operating requirement 
Capacity and commitment information can reveal production plans, customer relationships, commercial 
weakness, and critical bottlenecks. Even aggregated updates can disclose sensitive changes when observed 
repeatedly. Federation alone does not prevent inference, misuse, or unauthorized access. 

Detailed records should ordinarily remain within their originating domains. Higher Grid levels would receive 
the capacity envelopes, constraint notices, and evidence necessary for their assigned functions. Access would 
be limited by role, purpose, domain, and time. Retention and onward disclosure would also need explicit 
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boundaries. Installed capacity need not be disclosed broadly when a credible offered-capacity envelope is 
sufficient. 

The proposed bargain is reciprocal: limited disclosure in exchange for demonstrably better coordination. 
Participants need to know who can see their information, what actions that visibility permits, and how 
disputes are corrected. A Grid operator’s access must not become a source of commercial advantage over 
participants. 

Co location supports coordination 
Enterprise Grid Stabilization Teams could work physically at a shared GridOps center, as in the control-room 
setting (Figure 1) that inspired this proposal. Co-location would help domain experts recognize and resolve 
interdependencies together. Secure remote participation should provide equivalent access and authority; 
physical presence is not a prerequisite for federation. 

Credentials establish identity, while permissions determine visibility and action. A team may inspect its private 
backlog, view an aggregated partner constraint, and propose a shared change without being authorized to 
alter that partner’s schedule. Shared wall displays should contain information approved for everyone who can 
see them; private enterprise detail belongs on appropriately protected consoles. 

A useful operator question is: what pressure are we creating elsewhere, and what pressure is approaching us? 
Selecting a resource should reveal authorized contributing commitments. Selecting an effect should reveal its 
relevant dependencies, settlement milestones, and unresolved constraints.  

From an amber forecast to a coordinated adjustment 
Consider a hypothetical receiving hub with effective capacity for 200 standard pallets in tomorrow’s afternoon 
window. Its operating policy protects 20 pallets of that capacity as recovery reserve. Three enterprises have 
confirmed commitments totaling 170 pallets. A fourth proposes 30 additional pallets. The forecast margin is 10 
pallets before that proposal and would become negative by 20 if the entire request were accepted unchanged. 
These illustrative figures represent one throughput constraint, not the hub’s complete operating model. 

The receiving team sees its internal detail. Each enterprise sees its own contribution and the disclosed shared 
constraint. The Grid tests whether moving 20 pallets to a later window is feasible, checking transport, receiving 
labor, deadlines, and other dependencies. A later window with apparent spare capacity cannot be used until 
its owner confirms the reservation. 

The parties approve a revised plan within their respective authority. The Grid records the new versions, adjusts 
reservations, and tracks execution. The intervention succeeds only if the expected relief occurs without 
creating unacceptable pressure elsewhere. If the later shipment fails to settle, the obligation remains active 
and requires further resolution. 

Stabilization discipline Role in the adjustment 

Admittance Control Condition or defer new commitments that do not fit the authorized envelope. 

DDMC Estimate margins over time, including uncertainty and outstanding obligations. 
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Stabilization discipline Role in the adjustment 

DLPC Compare feasible intervention points and their wider consequences. 

Cognitive Rx Apply approved pacing, resequencing, substitution, or recovery measures. 

Circuit Breaking Interrupt harmful propagation when limits are threatened, while retaining responsibility 
for existing effects. 

 
DDMC means Distributed Dynamic Margin Computation. DLPC means Distributed Dynamic Leverage Points 
Calculation. The graph provides evidence for these proposed functions; their algorithms, thresholds, and 
operational effectiveness must be tested in each domain. 

Interventions must themselves be stabilized 
Several teams might simultaneously redirect work toward the same apparent spare capacity. Their corrections 
could create a fresh bottleneck or repeated oscillation. The Grid therefore needs authoritative reservations, 
conflict checks, bounded adjustment sizes, and domain-appropriate rules for when another revision is 
permitted. Exceptions must remain possible when waiting would be dangerous. 

A stop request also needs acknowledgment and outcome verification. Stopping new admissions does not stop 
a truck already moving or cancel an obligation already accepted. The recovery plan must distinguish what 
stopped, what remains active, and who now owns each unresolved consequence.  

The center supervises a distributed operating loop 
A wall display cannot be the control mechanism for machine-speed activity. Local SPUs would act within 
preauthorized envelopes. Enterprise teams and regional or wider Grid authorities would handle decisions requiring 
broader visibility or agreement. The architecture must specify which authority governs each resource and how 
conflicting instructions are resolved. 

Responsibility Proposed operating role 

Local SPU Observe local state, enforce delegated limits, report changes, and verify local 
outcomes. 

Enterprise DDMC Steward Maintain domain models, approve enterprise policies, own data quality, and resolve 
enterprise exceptions. 

GridOps coordination team Manage shared constraints and agreements across participating domains. 

Independent assurance 
function 

Review evidence, investigate incidents, and challenge models and intervention 
performance. 
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Plan for loss of visibility and coordination 
Each domain needs an explicit degraded-operation policy for communication loss, stale data, or a failed 
coordination service. Preallocated local limits may allow bounded continuation. Other commitments may require 
deferral until confirmation is restored. Abruptly stopping every physical process can itself be hazardous, so fallback 
behavior must reflect the actual operation. 

Reservations should remain owned and reconcilable through failures. Recovery should establish what was accepted 
and executed before admitting conflicting work. The Grid also needs to protect itself against excessive intervention 
traffic, misleading telemetry, and concentration of authority or dependencies in one service. 

Demonstrate value before expanding authority 
A practical pilot would select a small group of enterprises sharing one constrained facility or service. First 
reconstruct commitments and settlement from existing records. Then compare forecasts with observed demand, 
expose missed dependencies, and test intervention proposals without executing them. Limited automation should 
follow only after evidence supports its use and authority is agreed. 

Evaluation should compare the proposed approach with existing coordination. Useful measures include missed 
obligations, backlog age, capacity-envelope violations, recovery time, forecast error, useful throughput, and 
unnecessary interventions. Privacy exposure and operator workload also matter. A reduction in one queue should 
not count as success if the burden merely moves to another enterprise. 

The proposed GridOperations Center gives accountable people a place to understand and negotiate shared 
consequences. The Dynamic Capacity and Commitment Graph gives them a forward view, while distributed SPUs 
provide bounded operational response. Together, these capabilities aim to preserve room for productive activity 
before commitments become consequences that are difficult to reverse. 

 

 

[1] Federal Aviation Administration. SMART One Page Fact Sheet. Describes shared planning, continuously updated forecasts, and 
continuing controller responsibility. https://www.faa.gov/newsroom/SMART_One-Pager.pdf 


