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117-210-D  Agentic Engineering Needs Cognitive Stability 
Engineering 

 
 
 

Introduction — A New Phase in the Software Paradigm 
• Software engineering was born in a world in which the primary engineered artifact was code. 

Humans designed logic, programmers encoded that logic, computers executed it, and testing 
attempted to establish whether the resulting software behaved as intended. 

• Agentic AI changes this relationship. 
• An agent can reason about a situation, construct plans, invoke tools, generate code, modify artifacts, 

retain memory, delegate work, interact with other agents and adapt its behavior according to what 
it encounters. The engineered artifact therefore increasingly ceases to be merely a static program 
and becomes something closer to a dynamic population of cognitive actants. 

• The paper “The End of Software Engineering: How AI Agents Are Fundamentally Restructuring 
the Software Paradigm” (https://arxiv.org/html/2606.05608v1 ) describes this transition as the 
emergence of Agentic Engineering. It anticipates a progression from tool-augmented agents toward 
autonomous agents, multi-agent teams and ultimately self-evolving agentic ecosystems. 

• GUDIYA accepts that trajectory but asks a complementary question. 
• If Agentic Engineering tells us: 

How do we build increasingly capable cognitive systems?  
• then Cognitive Stability Engineering must ask: 

How do we keep those systems dynamically stable as they operate?  
• These are not competing disciplines. 
• They are likely to become companion disciplines. 

 
1. From Static Software to Dynamic Cognitive Systems 

• Traditional software is certainly capable of complicated dynamic behavior. But much of software 
engineering rests upon an important assumption: the designed artifact provides a relatively stable 
computational structure within which execution occurs. 

• Agentic systems weaken that assumption. 
• The relevant state of an agentic application may include: 

State(t) = f(Actants,Memory, Environment, Topology, Objectives, Artifacts, History) 
o An agent may create another agent. 
o A task may generate a persistent artifact. 
o An observation may alter memory. 
o One agent's output may become another agent's environment. 
o A temporary interaction may establish a persistent relationship. 
o An error made today may change what an agent encounters tomorrow. 

• Thus: 
Execution → ChangesTheSystem → ChangesFutureExecution  

• The system increasingly possesses a history. That history matters to its future dynamics. 
 
  

https://arxiv.org/html/2606.05608v1
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2. Agentic Engineering 
The paper describes a significant shift in the nature of software creation. 
Traditional software engineering emphasizes constructs such as: 

• static source code, 
• pre-designed decision logic, 
• programmer-defined recovery, 
• human-controlled evolution. 

 
Agentic Engineering increasingly introduces: 

• dynamic agent systems, 
• runtime reasoning, 
• model-adaptive behavior, 
• persistent memory, 
• autonomous tool use, 
• multi-agent coordination, 
• generated artifacts, 
• self-modification. 

 
The distinction is not merely that AI writes more software. The deeper transition is: 

StaticSoftwareArtifact → DynamicAgentSystem  
• That is an ontological change in the thing being engineered. 
• And once the engineered artifact becomes a dynamic system, dynamics becomes an engineering 

concern. 
 
3. The Road Toward Multi-Agent Ecosystems 

• The paper describes an evolutionary progression approximately resembling: 
ToolAugmentedAgents 
↓ 
SingleTaskAutonomousAgents 
↓ 
MultiAgentTeams 
↓ 
SelfEvolvingEcosystems 

• Each step increases capability. 
• But from the GUDIYA perspective, each step can also increase something else. 
• As: 

Autonomy ↑ 
Population ↑ 
Persistence ↑ 
Adaptation ↑ 
Coupling ↑ 

the possibility of: 
DynamicComplexity ↑  

also increases. 
 

• Multi-agent systems introduce interactions. 
• Interactions introduce feedback. 
• Persistent memory introduces history. 
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• Self-modification changes topology. 
• Environmental adaptation changes behavior. 
• And these characteristics collectively move the engineered artifact closer to what GUDIYA 

describes as a: 
“HCAS – Hyper Complex Adaptive System operating at machine speed” 

 
• Agentic Engineering therefore does not eliminate systems engineering. 
• It makes systems engineering considerably more important. 

 
4. The Problem of Continuous Operation 

• One of the paper's particularly useful observations concerns the difference between isolated tasks 
and continuous operation. 

• An agent may perform impressively when presented with: 
Task! 

in a clean environment. 
• The environment is reset. 
• Then it performs: 

Task". 
• But an operating system does not necessarily receive those clean resets. 
• Instead: 

Task! → State! 
then: 

State! + Task" → State" 
then: 

State" + Task# → State#. 
• Earlier actions change the conditions encountered by later actions. 
• Errors can propagate. 
• Context can drift. 
• Artifacts accumulate. 
• Memory changes. 
• Technical debt can develop. 
• This is not simply repeated computation. 
• It is: “History Dependent Cognition” 
• And this observation adds something important to the GUDIYA Cognitome. 

 
5. Cognitive Load Has Memory 

• Traditional IT load testing frequently treats workload as a collection of requests. 
• Conceptually: 

L = Request$ + Request% + Request& +⋯+ Request' 
• The order may matter operationally, but the requests can often still be regarded as workload units 

imposed upon an underlying system. 
• Agentic cognition introduces another possibility. 
• Suppose: 

Cognition( 
changes: 

State()$. 
• Then the next cognition occurs not in the original environment but in: 

State()$. 
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• Therefore: 
Cognition()$ = f(State()$) 

which produces: 
State()%. 

• We obtain: 
Cognition( → State()$ → Cognition()$ → State()% →. . .  

• The workload itself is participating in the evolution of the system. 
GUDIYA Principle — Cognitive Load Has Memory 

• In an Agentic Cognitive Field, the dynamic response of the system may depend not only upon its 
present cognitive load, but upon the history of cognition that preceded it. 

• This is an important departure from conventional load intuition. 
 
  

Headless Agents Acquire a History 

 

A long-running headless agent challenges one of traditional IT's most convenient assumptions: 
task completion does not necessarily produce state reset. The agent may complete Task A and 
remain continuously alive until Task B arrives, carrying forward memory, artifacts, unfinished 
objectives, learned preferences, tool state, environmental modifications, relationships and the 
consequences of previous interactions. Thus, TaskCompletion ≠ CognitiveStateResetand, 
more importantly, TaskBoundary ≠ StabilityBoundary. Today's behavior may therefore be a 
function not merely of today's input, but of the accumulated cognitive history that preceded it. The 
agent does not merely process a history—it acquires one. 

This makes long-running actants fundamentally longitudinal objects for Cognitive Stability 
Engineering. Two instances using the identical model, software, tools and configuration—one 
newly initialized and another operating continuously for six months—should not automatically be 
assumed to possess identical dynamic characteristics. GUDIYA should therefore observe the 
actant's stability trajectory, preserving relevant history through its GESR and periodically testing 
whether damping, recovery, coupling, persistent objectives, settling time or Cognitive Envelope 
boundaries have changed. This gives substance to the idea of Cognitive Aging: not an assumption 
that an agent necessarily deteriorates with age, but an engineering requirement to determine 
whether accumulated cognition changes its dynamic behavior. 

For persistent headless agents, the appropriate execution model is therefore not Task →
Reset → Task → Reset, but potentially Cognition → State → Cognition → State → ⋯. This is 
the deeper meaning of the principle Cognitive Load Has Memory: yesterday's workload may not 
disappear when yesterday's task finishes; it may become part of the state from which today's 
cognition begins. Consequently, GUDIYA's observability, KYA, Cognitive Dynamics Testing and 
stability governance must be longitudinal rather than merely transaction-centric. 
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6. The Cognitive Field Accumulates History 
• What exactly constitutes this memory? 
• Not merely an agent's formal memory store. 
• Previous cognition can leave traces throughout the environment: 

Memory 
Artifacts 
DatabaseState 
ToolState 
Plans 
Delegations 
GeneratedCode 
UnUinishedWork 
PersistentObjectives 
Relationships 
ChangedTopology 

• Thus: 
PastCognition → EnvironmentalState → FutureCognition  

• The Cognitive Field itself can acquire causal memory. 
• This connects directly with GUDIYA's recent analysis of artifact-mediated coupling. An actant 

does not necessarily need to communicate directly with another actant. 
• Agent A	can alter artifact X: 

A → X 
and disappear. 

• Much later: 
X → B 

may influence Agent B. 
• Thus: 

A → X → B  
• creates a causal chain across both space and time. 
• The actors need never meet. 

 
7. Cognitive Dead Drops 
The old spycraft analogy becomes useful. 

• A dead drop allows: 
Operative! → PersistentArtifact → Operative". 

• The communication is asynchronous. 
• The participants need not be simultaneously present. 
• Agentic systems can potentially produce a structurally similar phenomenon. 

o A wiki, 
o database, 
o repository, 
o shared document, 
o queue, 
o file, 
o generated code artifact, 
o persistent memory surface, 
o may become an intermediary between otherwise disconnected cognitive actants. 

• In GUDIYA terminology this represents: Artifact-Mediated Implicit Coupling 



Stability Engineering – Volume 9 
 

www.manhattanproject20.com 
 

6 

• And if the channel was not deliberately designed for that purpose: Emergent Cognitive Dead 
Drop 

• becomes a useful conceptual description. 
• This reinforces a fundamental Cognitome principle: 

DesignedTopology ≠ EffectiveCognitiveTopology  
because cognitive topology may emerge from behavior. 

 
  

 

Path Dependence Can Change Behavior Without Any Code Change 

In a persistent Agentic System, unchanged software does not necessarily imply unchanged 
behavior. If cognition at time t modifies memory, artifacts, shared state, relationships, persistent 
objectives, environmental conditions or effective coupling, then the state encountered at t + 1 
differs from the state encountered at t. Thus, even  

• when Code()$ = Code(,  
• Model()$ = Model(, and  
• Configuration()$ = Configuration(,  

it does not follow that Behavior()$ = Behavior(. The path traveled by the cognitive system 
becomes one of the determinants of its future behavior. 

This creates a rigorous bridge from Cognitive Load Has Memory to Behavioral Drift. Ordinary state 
evolution should not automatically be labeled drift; an agent remembering something is not 
inherently pathological. Drift becomes stability-relevant when accumulated history materially 
changes how the actant or assembled system responds—for example, its rendezvous behavior, 
coupling gain, recursion, authority use, objective persistence, damping, settling time or response 
to disturbance. Two nominally identical copies of the same software—one freshly initialized and 
another carrying six months of operational history—may therefore no longer constitute 
dynamically equivalent systems. 

The operational consequence for GUDIYA is profound: Stable-Worthiness cannot necessarily be 
treated as a permanent property established at product release. If path dependence can produce 
behavioral drift without any code, model or configuration change, the system characterized by 
Cognitive Dynamics Testing at t*may not possess identical dynamics at t'. Its stability margins—
and potentially even its Cognitive Envelope—may drift with accumulated history. GUDIYA must 
therefore complement initial Stable-Worthiness testing with longitudinal observability and 
periodic dynamic requalification. The system did not have to receive a new software release to 
become a different dynamical object; sometimes, simply operating it is what changes it. 

 



Stability Engineering – Volume 9 
 

www.manhattanproject20.com 
 

7 

8. Persistence Changes the Unit of Observation 
• Traditional computing frequently gives enormous significance to process lifetime. 
• A process starts. 
• It executes. 
• It terminates. 
• But in a persistent agentic environment: 

 
• The actant may have left behind: 

o memory, 
o artifacts, 
o unfinished objectives, 
o delegated tasks, 
o descendant agents, 
o changed external state, 
o executable lineage. 

 
Consequently, GUDIYA cannot necessarily regard the disappearance of a runtime process as the end of its 
stability history. This reinforces the:  

Persistent Actant Stability Principle 
 

• The Grid may need to follow causal cognitive lineage, not merely process identity. 
• A future stability investigation might therefore ask: 

Which cognition produced this artifact? 
Which objective caused that cognition? 
Which actant inherited that objective? 
Which subsequent actants encountered the resulting environmental state? 
This begins to resemble a genealogy of cognition. 

 
9. Error Propagation Becomes a Dynamics Problem 

• Suppose Agent Amakes a small error: 
ϵ*. 

• Agent B consumes the resulting artifact: 
ϵ$ = f(ϵ*). 

• Agent C reasons from B's output: 
ϵ% = f(ϵ$). 

• The critical question is not simply: 
• Was the original answer wrong? 
• It becomes: 

WhatHappensToThePerturbation?  
• If: 

∣ ϵ()$ ∣<∣ ϵ( ∣ 
the system may effectively damp the error. 

• If: 
∣ ϵ()$ ∣≈∣ ϵ( ∣ 

the disturbance persists. 
• If: 

∣ ϵ()$ ∣>∣ ϵ( ∣ 
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the system amplifies it. 
• Suddenly what appeared to be an AI evaluation problem begins to resemble a dynamic stability 

problem. 
• This is precisely where Agentic Engineering meets Cognitive Stability Engineering. 

 
10. Correctness Over Time Is Not Stability Over Time 

• The paper appropriately calls attention to verification over extended operation. 
• GUDIYA should preserve an important distinction. 
• Verification asks: 

DoesTheSystemContinueProducingAcceptableResults?  
• Stability engineering asks: 

WhatIsHappeningToTheSystemDynamicsWhileItDoesSo?  
• A system could still produce acceptable outputs while: 

RetryRate ↑ 
CoordinationBurden ↑ 
RecursionDepth ↑ 
RendezvousDensity ↑ 
StabilityMargin ↓. 

• Thus: 
CorrectnessOverTime ≠ StabilityOverTime  

• Both must eventually be measured. 
 
11. This Changes Dynamic Ballast Simulation 

• The insight that Cognitive Load Has Memory materially improves GUDIYA's newly proposed 
Dynamic Ballast Simulation. 

• Our original rail-coach analogy begins with sandbags. 
• If each passenger weighs approximately m, representative ballast reproduces an important 

dynamic quantity: 
Mass. 

• But cognitive ballast is more complicated. 
• It cannot always consist simply of: 

10,000 IndependentSyntheticRequests . 
• A dynamically faithful simulation may need: 

Task$ → PersistentState$ 
Task%(State$) → PersistentState% 
Task&(State%) →. .. 

• The ballast must sometimes accumulate history. 
• Therefore: 

DynamicBallast = Load + Topology + Timing + Coupling + State + History  
• This is an important refinement. 

 
12. Stateful Cognitive Ballast 

• We can therefore define another construct. 
Stateful Cognitive Ballast 
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• Synthetic cognitive workload that preserves stability-relevant causal consequences of prior 
cognition so that later actants encounter an environment altered by earlier actants, approximating 
the history-dependent dynamics of production cognition. 

• A stateful ballast experiment might deliberately allow synthetic cognition to accumulate: 
o shared memory, 
o unfinished tasks, 
o generated artifacts, 
o retries, 
o delegations, 
o persistent objectives, 
o environmental modifications, 
o competing plans, 
o evolving actant relationships. 
o Then the experiment continues. 

• The question becomes: 
DoesTheSystemRemainStableAsItsOwnHistoryAccumulates?  

• That is considerably different from conventional load testing. 
 
13. A New Dimension of the Cognitive Envelope 

• This also suggests that the Cognitive Envelope may require a temporal dimension. 
• Two otherwise identical systems could operate at: 

Load = 60% 
and: 

RendezvousDensity = 40% 
yet have different stability margins because one has been operating for ten minutes while another 
has accumulated three months of persistent cognitive history. 

• Thus: 
StabilityMargin = f(CurrentState, CurrentLoad, FieldConditions, History) 

rather than merely: 
StabilityMargin = f(CurrentLoad). 

• The system's position inside its Cognitive Envelope may therefore depend partly upon: 
Path  

not merely position. 
• In dynamical-systems language, the Cognitive Field may exhibit path dependence. 
• That deserves serious attention in future GUDIYA research. 

 
14. Cognitive Aging 

• A provocative implication follows. 
• Could an Agentic Application become dynamically different simply because it has been operating 

for a long time? 
• Not because hardware has worn out. 
• Not because its source code changed. 
• But because: 

MemoryAccumulated 
ArtifactsAccumulated 
ObjectivesPersisted 
RelationshipsChanged 
ImplicitCouplingsFormed 
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EnvironmentalStateEvolved. 
• We might eventually need a concept such as: 

Cognitive Aging 
• This should remain a hypothesis rather than a presumed universal phenomenon. 
• But Cognitive Dynamics Testing should be capable of looking for it. 
• An application tested on Day 1 may not be dynamically identical to the same nominal application 

after six months of continuous cognitive operation. 
 
  

When Operating History Becomes Part of the System 

 

An equivalent phenomenon is familiar to aeronautical engineers. An aircraft structure may 
successfully withstand every individual cycle of cabin pressurization and depressurization, yet 
each cycle contributes incrementally to fatigue accumulation. Nothing necessarily “fails” 
during cycle 1, cycle 1,000, or cycle 10,000; nevertheless, the structure at t + 1 is not 
physically identical to the structure at t. Its operating history has become part of its present 
condition. This is why aircraft structures are designed, inspected, maintained, and ultimately 
life-limited according to accumulated cycles and fatigue rather than judged solely by whether 
the most recent flight was successful. 

GUDIYA should consider the analogous possibility for persistent cognitive systems. A long-
running headless agent may successfully complete Task A, Task B, and Task C without ever 
undergoing a true state reset. Each episode can leave behind memory, artifacts, relationships, 
persistent objectives, environmental modifications, implicit couplings, or other stability-
relevant state. Thus, SuccessfulTask( does not imply State()$ = State(. Just as the 
significance of an aircraft pressurization cycle may lie partly in what it adds to accumulated 
structural history, the significance of a cognitive episode may lie partly in what it leaves behind 
for subsequent cognition. 

The analogy should not be interpreted to mean that cognition literally experiences mechanical 
fatigue or that every accumulated state is harmful. Its deeper engineering lesson is path 
dependence: the present condition of a system may depend upon the sequence of operating 
events through which it arrived there. Consequently, two nominally identical agentic 
systems—same code, same model, same configuration—may cease to be dynamically 
equivalent after accumulating different operational histories. The aircraft teaches GUDIYA an 
important lesson: sometimes the most important state variable is not what happened on the 
last cycle, but how many consequential cycles—and what kind of history—the system has 
already lived through. 
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15. Intelligence Does Not Remove Dynamics 
• There is another important place where Cognitive Stability Engineering must supplement 

capability-centric thinking. 
• Increasing model intelligence can improve: 

Reasoning 
Planning 
ToolUse 
ProblemSolving. 

• But greater intelligence does not repeal: 
Feedback 
Delay 
Coupling 
Contention 
Resonance 
Emergence. 

• Therefore: 

 
• Indeed, greater capability may allow an actant to interact with more systems, exercise greater 

authority, create more artifacts and alter its environment more rapidly. 
• That can increase the stability burden. 
• This is analogous to aviation. 
• A more capable aircraft does not eliminate flight dynamics. 
• Greater capability makes understanding those dynamics more important. 

 
16. Agentic Engineering and Cognitive Stability Engineering 

• The relationship between the disciplines can therefore be expressed simply. 
 

Agentic Engineering Cognitive Stability Engineering 
Builds capable cognitive actants Stabilizes interacting cognitive actants 
Designs orchestration Observes coupling dynamics 
Enables autonomy Bounds autonomy within a Cognitive Envelope 
Creates persistent memory Tracks stability consequences of persistence 
Enables multi-agent coordination Detects unexpected rendezvous and coupling 
Enables adaptation Observes dynamic consequences of adaptation 
Builds self-evolving systems Tracks topology and lineage changes 
Evaluates outcomes Evaluates dynamic stability 
Asks “Can it do this?” Asks “What happens when it does this repeatedly and 

collectively?” 
 

• Neither replaces the other. 
• Instead: 

AgenticEngineering + CognitiveStabilityEngineering  
may become the mature engineering combination required for machine-speed cognitive systems. 
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17. Build the Machine — Then Study Its Motion 
• This relationship mirrors older engineering disciplines. 
• Aeronautical engineers design aircraft. 
• But flight-dynamics engineers study their motion. 
• Structural engineers design structures. 
• But structural-dynamics engineers study their response to excitation. 
• Electrical engineers construct power systems. 
• Grid stability engineers study synchronization, disturbances and cascading behavior. 
• Likewise: 

AgenticEngineering 
may build the cognitive machine. 

• But:  
Cognitive Stability Engineering 

must understand the motion of the assembled cognitive system. 
• That is why Cognitive Dynamics Testing becomes necessary. 

 
18. Cognitive Dynamics Testing Must Preserve History 

• Our testing discipline can now be strengthened. 
• A Cognitive Wind Tunnel should not necessarily reset the system after every gust. 
• A Dynamic Ballast Simulation should not necessarily erase accumulated state after every 

workload block. 
• Some experiments should deliberately preserve history. 
• For example: 

NormalOperation → Disturbance! → Recovery 
then without reset: 

Disturbance" 
then: 

PeakLoad 
then: 

ModelSubstitution 
then: 

ToolFailure. 
• GUDIYA can then ask: 

Does recovery from one disturbance leave the system dynamically identical to its original 
state? 

• Perhaps not. 
• Thus: 

Recovered ⇒ ̸Reset  
• That is another important distinction. 

 
19. Stability History Becomes an Engineering Record 

• If history influences future stability, the Grid needs some representation of that history. 
• This provides another justification for GUDIYA's proposed: 

GESR – Grid Electronic Stability Record 
• The GESR should not merely record incidents. 
• It could eventually preserve important stability-relevant history: 

o envelope excursions, 
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o persistent-objective events, 
o major topology changes, 
o repeated instability modes, 
o quarantine events, 
o unusual rendezvous, 
o model substitutions, 
o dynamic recoveries, 
o SCRAM events, 
o significant accumulated drift. 

• The analogy is less like an ordinary application log and more like a longitudinal stability record. 
• History matters because the system itself may remember its history. 

 
20. The Product Manufacturer Inherits the Dynamics 

• Consider again a commercial Agentic Application containing: 
100 Agents  

perhaps: 
  60 OpenAI Agents + 30 Claude Agents + 10 Open-Weights Agents 

 
• Every model supplier can test its respective model. 
• But none of those suppliers can completely characterize the dynamics created by the assembled 

product. 
• The product manufacturer has created: 

Topology 
Coupling 
Memory 
Authority 
Objectives 
Rendezvous 
Persistence 

and therefore a new: Cognitive Dynamic System 
 

• Consequently: 
∑StableComponents ⇒ ̸StableProduct. 

• The assembled application must undergo Cognitive Dynamics Testing. 
• And if Cognitive Load Has Memory, some of that testing must involve continuous, history-

preserving operation, not merely isolated benchmark episodes. 
 
21. The Verification Frontier Becomes the Stability Frontier 

• The paper correctly recognizes that conventional software verification is insufficient for 
continuously operating agentic systems. 

• GUDIYA extends that insight one step further. 
• The progression becomes: 

UnitCorrectness 
↓ 
SystemCorrectness 
↓ 
ContinuousVeriUication 
↓ 
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ContinuousStability  
• Hence GUDIYA's: 

CI/CS  
• Continuous Integration / Continuous Stability becomes increasingly important. 
• The question after a software change is no longer only: 

Did we introduce a functional regression? 
• It becomes: 

Did we introduce a stability regression? 
• And eventually: 

Did accumulated cognitive history move the system toward a different dynamic regime 
even though no software release occurred? 

• That last question is uniquely important for agentic systems. 
 
22. A New Observability Requirement 

• Traditional observability focuses heavily on: 
Logs 
Metrics 
Traces. 

• Cognitive Stability Engineering must add longitudinal dynamic observability. 
• The Grid may need to observe: 

CognitiveVelocity(t) 
RendezvousDensity(t) 
CouplingGain(t) 
IntentDrift(t) 
RecursionDepth(t) 
CoordinationBurden(t) 
PersistentObjectiveStrength(t) 
StabilityMargin(t). 

• But if Cognitive Load Has Memory, these cannot always be interpreted as isolated instantaneous 
measurements. 

• The trajectory matters: 
X(t − Δt) → X(t)  

because the system's current condition may be partially explained by the path through which it 
arrived there. 

• GUDIYA therefore needs not merely a dashboard. 
• She needs a memory of motion. 

 
23. The Deepest Lesson from Agentic Engineering 

• The most important implication of the paper for GUDIYA is not that software engineers will 
disappear. 

• Nor is it simply that agents will write more code. 
• It is that the nature of the engineered artifact is changing. 
• We are moving from systems whose behavior is substantially encoded beforehand toward systems 

whose behavior is increasingly generated through ongoing interaction among: 
Models 
Memory 
Tools 
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Objectives 
Humans 
Agents 
Environment. 

• When the artifact becomes dynamic, adaptive, persistent and interconnected, engineering must 
eventually concern itself with: “Dynamic Stability” 

• That is the bridge between Agentic Engineering and GUDIYA. 
 
24. Capability Gets Us There; Stability Keeps Us There 

• Agentic Engineering promises extraordinary capability. 
• Agents may build applications. 
• Operate businesses. 
• Manage infrastructure. 
• Coordinate supply chains. 
• Perform research. 
• Create specialized descendants. 
• Modify their own workflows. 
• And perhaps eventually construct agentic ecosystems whose complexity exceeds anything 

conventional software engineering has previously managed. 
• But capability alone does not guarantee stable collective operation. 
• The mature engineering objective must therefore become: 

Capability + Stability  
• Agentic Engineering provides one half. 
• Cognitive Stability Engineering provides the other. 
• One asks: 

WhatCanCognitionDo?  
• The other asks: 

CanCognitionContinueDoingItWithoutItsOwnDynamicsBecomingTheProblem?  
 
Conclusion — When Cognitive Load Has Memory 

• Traditional software executes against state. 
• Agentic systems increasingly create the state against which future cognition executes. 
• That difference is profound. 

o An actant reasons. 
o Its reasoning produces an action. 
o The action changes an artifact. 
o The artifact changes another actant's perception. 
o That actant modifies shared memory. 
o The memory influences a future plan. 
o The plan creates new agents. 
o Those agents alter the environment. 
o And the resulting environment influences cognition that may occur hours, days or weeks 

later. 
• Thus: 

Cognition → Environment → FutureCognition  
• The Cognitive Field develops history. 
• And history becomes part of its dynamics. 
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• This gives the GUDIYA Cognitome an important principle: 
COGNITIVE LOAD HAS MEMORY 

 
• The dynamic condition of an Agentic Cognitive Field cannot always be understood from its 

present workload alone. Previous cognition may leave persistent causal structure in memory, 
artifacts, objectives, topology and environment that changes the behavior of subsequent 
cognition. 

• Therefore Cognitive Dynamics Testing must test not merely: 
Load 

but: 
Load + Coupling + State + Time + History.  

• Dynamic Ballast Simulation must sometimes become Stateful Dynamic Ballast Simulation. 
• Cognitive Wind Tunnel experiments must sometimes preserve the consequences of previous 

gusts. 
• Stable-Worthiness must consider accumulated stability history. 
• Observability must become longitudinal. 
• And GUDIYA must learn not merely where cognition is— 
• But ‘ how it got there’ 

 
• Agentic Engineering may build the cognitive machines of the future. 
• Cognitive Stability Engineering must make it possible for those machines to inhabit a shared 

Cognitive Field without their collective dynamics overwhelming the extraordinary capability that 
created them. 

• Or, in the simplest formulation: 

 
• Because once Cognitive Load Has Memory, yesterday's cognition becomes part of today's 

system—and today's cognition becomes part of tomorrow's stability problem. 
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