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Publication note

This paper presents DeltaX at a public, conceptual level. It is explanatory and non-normative. It does not
modify the private governing stack, grant publication or deployment authority, establish fitness for
consequential use, or authorize an external action. Product availability, service commitments, legal

terms, and release permissions belong to separate, current, explicitly approved materials.

The release candidate intentionally withholds proprietary formulas, private mappings, protected
thresholds, revealing test detail, internal records, credentials, endpoints, and implementation-specific
control values. Those exclusions protect the architecture without weakening the conceptual account
given here. A private, machine-readable companion records the exact provenance and review boundary
for this edition.

Evidence cutoff: 28 July 2026. Any point-in-time implementation observation in this paper applies only

to the exact local state inspected at that time. It is not evidence of an externally released product.

BOUNDARY This document can explain DeltaX. It cannot authorize DeltaX. A paper, test result, trace,
interface, recommendation, or successful outcome is not permission to publish, deploy, or act.

Abstract

Modern computational systems can generate options, predictions, and plans at remarkable speed. The
harder problem begins after possibility appears: what is supported by evidence, what remains uncertain,
what is allowed, who may act, what happens when no acceptable path remains, and how can the result

later be reconstructed?

DeltaX is a bounded navigation architecture for that problem. It keeps possibility, evidence, structural
coherence, eligibility, selection, execution, consequence, and correction distinct. It represents a finite
set of paths, preserves evidence provenance and status, applies protected constraints, and selects only
among eligible paths. When no ordinary path survives, it returns a declared refusal, no-op, delay,

narrowing, or escalation rather than inventing authority.

Each consequence forms part of the next state. Every cycle therefore declares its objective, context,
paths, evidence boundary, resource envelope, effect boundary, and fallback. Interruption, uncertainty,
disagreement, and failed transitions remain states to reconcile rather than erase, while the relation

among evidence, exclusions, selection, consequence, and correction remains inspectable.
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Executive overview
Most decision systems are optimized to answer a narrow question: which option has the highest score?

That question is useful, but incomplete. In consequential settings, the best-scoring option may rely on
weak evidence, violate a protected rule, exceed the operator's authority, assume an unavailable
capability, or create an outcome from which the system cannot recover. A single ranking can hide all of

those differences.

DeltaX begins with a different premise: a system should not compress unlike things into one number or

one fluent conclusion.
It therefore separates a decision into distinct concerns:

* the bounded situation being considered;

e the possible paths represented in that situation;

* the evidence that supports, challenges, or fails to resolve each path;

¢ the projected effect of each path;

¢ the path's structural fit with declared constraints;

* its eligibility for selection;

* the authority required for any external effect;

¢ the result actually observed after an authorized action;

¢ any permitted correction to future behavior; and

¢ the trace connecting these stages.
This separation matters because each concern answers a different question. Evidence addresses what is
known. Projection addresses what may happen. Coherence addresses whether a path appears to
preserve required structure and recoverability. Eligibility addresses whether the path may be selected
inside the evaluation. Authority addresses whether a real actor may execute an effect. Consequence

addresses what actually followed. None is allowed to impersonate another.

A DeltaX cycle can therefore end in more than one legitimate way. It may select an eligible path. It may
narrow the problem. It may request more evidence. It may defer to a human decision-maker. It may
choose a declared no-op. It may refuse because the request is malformed, untraceable, outside scope,

or unsupported. These results are not equivalent, and DeltaX preserves their differences.

The central ambition is modest but important: make adaptive systems easier to govern without
pretending uncertainty can be eliminated. DeltaX does not ask a system to know everything. It asks the
system to remain honest about what it knows, what it may infer, what it is allowed to select, what it is

authorized to do, and what actually followed.
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FROM POSSIBILITY TO GOVERNED CONSEQUENCE

WHAT DELTAX KEEPS SEPARATE

o POSSIBILITY

What paths are represented?

J .

-
o EVIDENCE

What supports or challenges them?

e PROJECTION

What may happen next?

J |

.
o PERMISSION

Which paths may proceed?

° SELECTION

Which permitted path is chosen?

-
g CONSEQUENCE

What actually happened?

o CORRECTION

What may safely change?

Figure 1. The public DeltaX separation model. Each object answers a different governance question; no favorable value is
allowed to silently stand in for another.

Question

What could happen?

What supports a path?

What may happen next?

Which
proceed?

paths may

Which path is preferred?

What may change
outside the evaluation?

What
happened?

actually

DeltaX separation

Several bounded paths remain

representable.

Evidence keeps its source, time, status,
and limits.

Projection remains prospective.

Protected conditions determine

eligibility.

Selection occurs only among eligible
paths.

Execution requires separate, scoped
authority.

Consequence  remains  observed,
simulated, pending, disputed, or
unknown.

Why it matters

Possibility is not collapsed prematurely into one
answer.

Confidence cannot erase provenance or missing
information.

A forecast is not an observed consequence.

Benefit cannot compensate for a categorical
boundary.
Ranking is downstream of permission, not a

substitute for it.

A selected path is not automatically an authorized
effect.

The record does not manufacture success.

KEY IDEA DeltaX preserves the path, not just the answer: what was represented, what supported it, what
was excluded, what was selected, what authority existed, what followed, and what may safely change

next.
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1. The decision problem

The growth of automated reasoning has made option generation inexpensive. A system can produce
dozens of plans, compare scenarios, summarize evidence, simulate outcomes, and recommend next
steps in seconds. Yet the speed of generation can obscure the conditions under which a

recommendation is meaningful.
Several recurring failures follow.

First, systems often mix evidence with confidence. A confident answer may be based on reported, stale,

incomplete, simulated, or disputed information. Fluency can make those differences disappear.

Second, systems often mix preference with permission. A path may rank highly because it appears
useful, fast, profitable, or efficient. If policy and authority are merely additional scoring factors, a

sufficiently attractive benefit can outweigh a boundary that should never have been negotiable.

Third, systems often mix selection with execution. Choosing an option inside a model is not the same as
being authorized to change a file, operate a machine, publish a document, spend money, contact a

person, or alter a production environment.

Fourth, systems often preserve only the final answer. When a result later fails, reviewers cannot
determine which alternatives existed, which evidence was available, which constraints were applied, or

whether the system's original projection matched the observed consequence.

Fifth, adaptive systems can allow success to rewrite history. A favorable outcome may be treated as
proof that the decision process was valid, even if the action exceeded authority or violated a protected
rule. Conversely, one unfavorable outcome may erase a well-governed decision made under genuine

uncertainty.

These are not simply model-quality problems. They are architecture problems. More prediction accuracy
alone does not establish authority, preserve provenance, create recoverability, or make claims

proportionate to evidence.

DeltaX addresses this gap by placing navigation inside an explicit operating boundary. The architecture is
concerned not only with what a system can propose, but with the conditions under which a proposal

remains representable, selectable, executable, reviewable, and correctable.

The result is not unrestricted autonomy. It is bounded agency: the ability to evaluate and, where
separately authorized, act within a declared domain while preserving the limits of knowledge and

permission.
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1.1 Why one score is not enough

A single score is attractive because it simplifies comparison. It can be useful for preference among paths
that are already comparable and eligible. It becomes dangerous when it merges categories that answer

different questions.

Suppose one path promises a large benefit but lacks required approval. Another is well authorized but
supported only by stale evidence. A third has modest projected benefit, current evidence, and a reliable
recovery route. Reducing all three to one number hides whether the system is trading reward against

permission, uncertainty against identity, or convenience against recoverability.

DeltaX therefore treats scoring as a local operation inside a larger decision contract. Protected
conditions are applied categorically. Evidence status remains visible. Authority remains external to caller
persuasion. A path may be attractive and still ineligible. It may be eligible for evaluation and still not
executable. It may be executed and still fail. These are ordinary states, not contradictions to be

concealed.

1.2 Why governance belongs inside the architecture

Governance is often added as a checklist after a model or service is built. That approach leaves the core
system free to treat permission as another preference. DeltaX instead makes boundaries part of the

represented decision.

The architecture must know its present domain, what may change, what must not change, which actors
may authorize an effect, what evidence modes are available, and what fallback occurs when the
ordinary path closes. These declarations do not guarantee a good policy, but they create an inspectable

place where policy can operate.

NON-CLAIM DeltaX does not claim that a governed architecture makes every decision correct. It claims a
narrower design goal: the categories that determine whether a path may proceed should remain explicit
and reconstructable.
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2. Design principles

2.1 Bound the decision before evaluating it

A DeltaX cycle begins with a declared problem boundary. The objective, context, finite paths, evidence
sources, available capabilities, resource limits, allowed effects, stopping conditions, and fallback routes

should be explicit enough to review.

This does not mean every real-world fact must be known. It means the architecture must know what it is

treating as inside the present decision and what remains outside it.

An open-ended instruction such as “do whatever is necessary” is not a complete operating boundary. It
leaves the system to invent its own powers. DeltaX favors bounded requests whose unresolved

elements can be identified without silently expanding scope.

2.2 Keep possibility separate from eligibility

A path may remain useful to represent even when it cannot be selected. Preserving a forbidden or

unsupported option in the record can explain why it was considered and why it was excluded.

The key rule is that a blocked path does not merely receive a lower rank. It is removed from the
selectable set before preference-based selection. A high expected benefit cannot compensate for a

protected failure.

This preserves analytical value without allowing an ineligible path to regain influence downstream.

2.3 Keep evidence in its original class

Evidence should retain how it entered the system. An operator report is not an instrument reading. A
model projection is not an observed event. A simulation is not a field result. Historical evidence may be
relevant without being current. Missing evidence should remain missing rather than being filled by

confident prose.

DeltaX therefore treats evidence status as part of the decision, not as decorative metadata added

afterward.

2.4 Treat coherence as recoverable structural consistency

DeltaX uses coherence to describe whether a state or path appears to preserve the declared structure,

constraints, continuity, and recovery conditions of the system.
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Coherence is not automatically truth, confidence, consensus, profit, popularity, moral goodness, or
permission. A path may be internally coherent and still rest on false premises. It may be permitted and

still fail. It may succeed and still have been selected through an unacceptable process.

Keeping these distinctions explicit prevents one favorable measure from becoming a universal

endorsement.

2.5 Keep access separate from authority

A person, service, model, or tool may be allowed to submit information or request an evaluation. That

access does not automatically grant authority to execute the resulting path.

Authority is tied to the actor, domain, effect, state, time, and approval boundary. It cannot be created

by caller language, a persuasive recommendation, or possession of a general credential.

2.6 Keep selection separate from execution

A selected path is the result of a bounded evaluation. Execution is a separate transition with its own

prerequisites.

This distinction permits DeltaX to support planning, comparison, simulation, and review without
implying that every result should produce an external effect. It also allows the same conceptual
architecture to be used in advisory systems, human-in-the-loop operations, and tightly controlled

automation.

2.7 Make refusal a first-class result

A safe system needs a defined way to stop. If every path is blocked, the system should not improvise a

new option, weaken a protected condition, or report the original objective as completed.

A refusal, no-op, delay, quarantine, or escalation can be the correct governed result. It should carry a

reason, a trace, a successor state, and a clear account of what did and did not happen.

2.8 Make adaptation bounded and reversible

Learning from consequences can be useful, but adaptation should not silently rewrite protected rules,

historical evidence, identity boundaries, emergency controls, or undeclared objectives.

DeltaX treats correction as an explicit transition applied only to mutable, authorized state. A correction
should identify its basis, intended target, limits, and recovery route. If a change cannot be reviewed or

reversed where reversibility is required, it should not be treated as ordinary learning.
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2.9 Preserve domain separation

Evidence and authority do not automatically transfer between domains. A result in simulation does not
establish real-world performance. Success in one application does not validate another. A general
architecture does not eliminate the need for application-specific definitions, safeguards, measurements,

and approvals.

Each application must declare what its states, paths, evidence, consequences, and protected boundaries

actually mean.

2.10 Bound every public claim

A system should report no more than its evidence supports. Design intent, prototype observation,

simulation, operational observation, and independently reviewed result are different claim classes.

DeltaX treats the claim boundary as part of governance. A complete trace may support a strong

statement about what the system recorded while supporting only a weak statement about the external

world.
Statement What it does not establish
A path was represented. That the path was complete, desirable, eligible, or authorized.
Evidence was attached. That the evidence was true, current, sufficient, or decisive.
A projection favored one path. That the projected consequence occurred.
A path passed the represented checks. That it was safe, lawful, optimal, or approved for external effect.
A path was selected. That it was executed.
An effect was attempted. That the intended real-world change was confirmed.
A favorable consequence was observed. That the earlier process was universally valid or transferable.
A trace was preserved. That every input was true or every relevant fact was known.
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3. Conceptual architecture

DeltaX can be understood as a set of cooperating layers. Implementations may organize them

differently, but the separations should remain visible.

3.1 Application declaration

The application layer defines the meaning of the domain. It identifies the navigator, relevant state,
allowed transitions, path types, evidence sources, measurements, protected constraints, fallback routes,

adaptation targets, identity rules, maturity, claims, and authority boundaries.

n «

Without an application declaration, generic terms such as “safe,” “better,” “stable,” or “successful” are
underspecified. Their meaning changes across software operations, research, finance, medicine,

robotics, publishing, and organizational decision-making.

The application declaration is therefore not paperwork added after a system is built. It is the semantic

boundary that makes the system's decisions interpretable.

3.2 State boundary
The state layer contains the bounded information considered relevant to one decision cycle. It may
include current conditions, prior consequences, unresolved findings, available resources, known

restrictions, and declared unknowns.

The state is a representation, not the world itself. DeltaX does not assume that the represented state is
complete. Instead, it records the observation boundary and treats missing or disputed information as

part of the state.

3.3 Path representation

The path layer holds a finite collection of possible next transitions. Paths are represented in stable,

reviewable form so later stages evaluate the same possibilities that were originally proposed.

Caller descriptions may label a path, but they cannot grant it authority. Naming an option “approved,”

“safe,” or “required” does not change its actual evidence or eligibility.

The represented set may include ordinary actions, requests for more information, scope reductions,
handoffs, delays, and safe fallbacks. A good set includes not only ambitious transitions but also

responsible ways to stop or narrow the problem.
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3.4 Evidence and provenance

The evidence layer records what supports, challenges, or leaves each path unresolved. It identifies

source class, relevant time, scope, and limitations.

Provenance matters because identical statements can have different significance depending on where
they came from. A reported observation, a calibrated instrument, a simulation, a prior case, and a model

projection may all inform a decision, but they should not be treated as interchangeable.

The evidence layer also supports disagreement. Conflicting sources do not have to be collapsed into
false consensus. They can remain represented while the architecture chooses a fallback appropriate to

the uncertainty.

3.5 Projection and structural evaluation

The projection layer considers what each path may lead to. It may use rules, models, human judgments,

simulations, or other declared methods.
Projection remains prospective. It estimates or proposes; it does not observe the future.

Structural evaluation asks whether a path appears consistent with the application's requirements for
continuity, constraint preservation, identity, resource use, and recovery. This is where DeltaX evaluates

coherence without treating coherence as universal truth.

3.6 Protected eligibility conditions

Protected conditions determine which paths may remain selectable. They are applied before preference

ranking or selection.

A condition can consider policy, authority prerequisites, evidence sufficiency, effect class, application
scope, identity, recoverability, resource bounds, or other declared constraints. The public architecture

does not prescribe one universal set because their meaning is application-specific.

The important property is categorical separation: a protected failure cannot be traded away for a higher

score elsewhere.

3.7 Selection or refusal

After ineligible paths are excluded, the selection layer chooses among the remaining bounded

possibilities using the declared decision policy.

If no ordinary path remains, a separately declared fallback is selected. The architecture does not

reinterpret the absence of an eligible option as permission to create one.
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A valid evaluation can therefore end with a selected path, safe refusal, escalation, or request for
additional evidence. A malformed or untraceable request may instead produce an error refusal. These

results remain distinct.

3.8 Effect boundary
The effect layer governs the transition from evaluation to external action. It asks:
¢ |s execution allowed in this application?
¢ |s this actor authorized for this exact effect?
¢ Is the target state still the state that was reviewed?
¢ Are required approvals current?
¢ |s the action reversible or otherwise recoverable?

¢ Has the action already been attempted?
* What happens if confirmation is ambiguous?

An implementation may be evaluation-only. In that case, the effect boundary is deliberately closed even

when a path is selected.

3.9 Consequence and reconciliation

The consequence layer records what actually happened after an authorized effect, or preserves the

honest status when the result remains predicted, simulated, pending, disputed, or unavailable.

An ambiguous external response is not success. It is an unresolved state requiring reconciliation. The

system should not repeat a potentially consequential effect merely because confirmation is missing.
This layer protects the difference between intent and reality.

3.10 Governed correction

The correction layer allows future mutable behavior to be updated from evidence and consequences

where the application permits adaptation.

A correction is bounded by declared targets. It cannot silently modify protected rules, erase historical

facts, broaden authority, or transfer learning into an unrelated application.
This preserves an inspectable answer to what changed, why, on which evidence, and what stayed fixed.

3.11 Relational trace

The trace links prior state, paths, evidence, exclusions, selection, authority, effect, consequence,
correction, and successor state so reviewers can reconstruct the record without treating it as

certification of truth, completeness, or objective optimality.
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4. The governed navigation cycle

A DeltaX-aligned system moves through a bounded cycle rather than issuing an answer from an

undifferentiated reasoning process.

FROM BOUNDED POSSIBILITY TO THE NEXT STATE

o BOUND ° REPRESENT e EVALUATE o GATE

Define the situation Keep several Type evidence and Remove paths that
and limits possible paths project outcomes may not proceed

o CORRECT o OBSERVE o RECORD ° SELECT

Update only permitted Label what actually Execute, refuse, Choose a permitted
future state happened or defer visibly path or fallback

Every boundary remains explicit. A refusal or delay is a valid governed result.

Figure 2. The governed navigation cycle. The diagram is a conceptual definition, not evidence that a particular
implementation completed every stage.

Stage Purpose Failure avoided

Declare the objective, application, state,

Bound
oun resources, effects, and fallback.

Silent scope expansion.

Preserve a finite set of possible paths,

Represent . . . Premature collapse into one answer.
P including responsible fallbacks. P
Attach typed evidence, limits, projections, . R
Evaluate P K . prol Confidence replacing provenance.
and structural considerations.
Remove paths that fail protected conditions . . .
Gate . Reward trading against permission.
before selection.
Choose among eligible paths or return a . . .
Select g le P Invented authority when no ordinary path survives.
declared fallback.
Check actor, target, state, approval, and . . . . .
Revalidate & pprov Selection being mistaken for execution permission.
effect boundary.
Preserve the effect attempt, refusal, delay, . . . .
Record P Y Inaction or uncertainty being reported as completion.

or no-op honestly.
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Stage Purpose Failure avoided

Label the consequence according to its real

Observe .
evidence status.

Prediction being rewritten as observation.

Correct Update only declared mutable future state. Success or failure rewriting protected history.

Form an inspectable successor state and

Anchor . .
relation to the prior cycle.

Loss of continuity and reviewability.

4.1 Establish the objective

The system identifies one bounded objective and the application in which it is being evaluated. If the
objective is ambiguous, incompatible with the application, or broad enough to imply undeclared powers,

the cycle narrows it or refuses to proceed.

The objective is a navigation target, not permission to achieve it by any available means.

4.2 Capture the current state

The system records relevant context, including uncertainty, inaccessible information, disputed claims,

time sensitivity, and known constraints.

This prevents later stages from treating an unstated assumption as an observed fact. It also defines the

boundary against which stale-state checks can be performed before an external effect.

4.3 Represent possible paths

A finite set of paths is assembled. Depending on the application, they may come from a human, model,

rule system, planner, simulator, or previously approved catalog.

» o«

The set should include responsible fallbacks where appropriate. “Gather more evidence,” “reduce

scope,” “defer,” and “do nothing” may be legitimate paths, not signs that the system failed to reason.
4.4 Attach evidence and limitations
The system associates relevant evidence with each path and preserves its status.

For example, a proposed release path might be supported by internal checks but lack current security
review. A delay path might reduce operational risk but carry a time cost. A narrowed release might

preserve the central objective while avoiding an unresolved capability.

The system exposes those differences rather than turning them into one unexplained score.
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4.5 Project possible consequences
Each path is evaluated for likely effects inside the declared observation and modeling boundary.
Projection can reveal risk, tradeoffs, or missing information, but it remains a forecast. Where simulation

is used, the result remains simulation evidence until an authorized real-world observation exists.

4.6 Evaluate structural fit and recovery

The system examines whether each path preserves required constraints, continuity, identity, and

recovery options.

A path that produces a desirable immediate result but leaves the system unable to determine what

happened, return to a stable state, or continue safely may have poor structural coherence.
This is one reason DeltaX considers recoverability part of the decision rather than an afterthought.

4.7 Apply protected conditions

Paths that fail a protected condition are excluded from selection. Their existence and exclusion reasons

remain available for review.

Suppose the fastest release path lacks required authority. Its speed does not make it selectable.
Suppose a broad action has promising simulated results but exceeds the application's tested boundary.

It remains blocked even if its projected reward is highest.

This is where DeltaX most clearly separates optimization from governance.

4.8 Select, narrow, escalate, or refuse

If eligible paths remain, the system uses the declared policy to choose among them.

If none remain, it chooses the applicable fallback. It may refuse, request missing evidence, narrow the

objective, pause, or escalate to an authorized human decision-maker.
The result states what was selected inside the evaluation and what was not authorized or completed.

4.9 Check the effect boundary

Before any external action, the system verifies that required authority, actor, target, state, and

operating conditions still match the evaluated transition.

This check is separate because circumstances can change between evaluation and execution. A
previously reasonable path may no longer be executable if the target changed, an approval expired, or

another actor already completed the effect.
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4.10 Execute only if separately authorized

If the application permits execution and every required condition is satisfied, a bounded actor may

perform the declared effect.

The actor should not broaden the action in response to an unexpected condition. If the effect cannot be
completed inside the authorized boundary, execution stops or moves into a declared reconciliation

state.

4.11 Record the consequence honestly

The system records the observed result when observation is available. If the consequence is pending,

ambiguous, simulated, predicted, disputed, or unavailable, that label remains attached.

A successful response from a tool is not necessarily proof that the intended real-world change occurred.
Conversely, an unfavorable consequence does not automatically show that the earlier evaluation was

irrational. The trace permits those questions to be examined separately.

4.12 Apply bounded correction and form the next state

Where adaptation is permitted, the system may update declared mutable state. The correction remains

connected to its evidence and consequence.

The successor state then becomes the starting point for the next bounded cycle. Recursion is not an
unlimited loop. It is a sequence of explicit transitions, each with its own boundary, result, and recovery

obligations.
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5. Evidence, authority, and claim discipline

DeltaX treats evidence, authority, and public claims as three related but non-interchangeable systems.

EVIDENCE AND AUTHORITY ARE INDEPENDENT

STRONG EVIDENCE STRONG EVIDENCE
NO ACTION AUTHORITY VALID AUTHORITY
Record and escalate. A path may proceed only
Do not act. inside its exact boundary.
EVIDENCE
STRENGTH —
WEAK EVIDENCE WEAK EVIDENCE
NO ACTION AUTHORITY VALID AUTHORITY
Delay, refuse, or seek Authority alone does not
better evidence. make the claim true.

ACTION AUTHORITY —

Figure 3. Evidence strength and action authority are independent. This matrix states a governance separation, not a universal
decision policy.
5.1 Evidence answers: what supports this representation?

Evidence may be directly observed, instrument-derived, reported by an authorized participant,

simulated, predicted, historical, inferred, disputed, or unavailable.

These labels do not create a universal hierarchy. A simulation may be excellent evidence for the
behavior of a simulator and weak evidence for real-world deployment. A human report may be essential

in one setting and insufficient in another. The application determines relevance while the evidence

retains its provenance.

The architecture also records the observation boundary. A trace that perfectly records incomplete

inputs is still a trace of incomplete inputs.

Evidence status Meaning Claim discipline

Recorded through a declared = State what was observed, where, when, and by which

Observed .
observation process. method.
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Evidence status

Instrument-derived

Reported

Simulated

Predicted

Historical

Inferred

Disputed

Unavailable
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Meaning

Produced by a bounded measurement
process.

Supplied by a person or service.

Produced inside a
environment.

represented
Prospective result of a declared model
or judgment.

From a prior state, run, or version.
Derived from available evidence.

Supported and
unresolved sources.

challenged by

Required evidence s
inaccessible.

missing or

Claim discipline

Preserve calibration, operating limits, and failure

modes.

Preserve reporter, time, scope, and corroboration
status.

Make no field or operational claim from simulation
alone.

Do not rewrite it as an observed consequence.

Preserve relevance and staleness explicitly.

Identify the reasoning boundary and alternatives.

Preserve conflict; do not manufacture consensus.

Narrow, delay, escalate, or refuse as the application
requires.

5.2 Authority answers: who may do what?

Authority is specific. Access to a system does not imply permission to change the world. Expertise does
not create ownership. A model's recommendation does not authorize execution. A prior approval does

not automatically apply to a changed target, version, actor, or time.

DeltaX treats authority as stateful and scoped. Where a consequential effect requires human approval,

the system's job is to preserve that boundary, not to infer approval from tone, urgency, or likely benefit.

5.3 Claims answer: what may responsibly be said?

A claim should be no stronger than its supporting evidence and scope.

The statement “a prototype produced this response during an internal evaluation” differs from “the
system performs reliably in production.” The statement “a simulated path passed its represented
constraints” differs from “the action is safe in the real world.” The statement “a trace was recorded”

differs from “the decision was correct.”
DeltaX encourages outputs to carry an explicit claim boundary. This helps readers distinguish:

¢ architectural intent;

e prototype behavior;

¢ point-in-time test evidence;
e simulation results;
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¢ observed operating evidence;
¢ independent review;
e unresolved questions; and
¢ claims that remain prohibited.
This discipline also applies to favorable outcomes. Success does not justify retroactively broadening

what the evidence proved.

5.4 Why the three systems remain separate

Evidence can inform an authority decision, but it cannot create authority by itself. Authority can permit
an action, but it cannot make the supporting evidence true. A valid claim may describe either, but it

cannot merge them without losing meaning.

This separation is especially important in human-and-machine collaboration. Humans, models, sensors,
tools, and external services may all contribute information. None becomes infallible or automatically

authoritative merely because it participates in the process.

KEY IDEA Strong evidence without authority cannot license action. Authority without sufficient evidence
cannot make a factual claim true. A public claim cannot merge either boundary without losing meaning.
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6. Safe refusal and recoverability

A refusal is often described as the absence of useful behavior. DeltaX takes the opposite view: in a

bounded system, refusal can be one of the most informative outcomes.

A safe refusal occurs when the request is valid enough to evaluate but no ordinary path is eligible. It
identifies the applicable boundary, preserves excluded paths and their reasons, selects a declared safe

fallback, and forms a successor state from which later work can continue.

An error refusal is different. It may arise because the request is malformed, unauthenticated, conflicting,

outside contract, or impossible to trace. It should not be presented as a completed evaluation.
Other recoverable results may include:

¢ pausing until missing evidence arrives;

* narrowing the objective;

* isolating disputed material;

* handing the decision to an authorized reviewer;

* returning to a known stable state;

* reconciling an ambiguous external effect; or

* terminating the cycle without changing the external world.
Recoverability does not mean every action can be undone. Some consequences are irreversible. In those
cases, recoverability means the architecture can stop propagation, preserve what happened, reconcile

uncertainty, and continue from an honest state rather than manufacturing a clean history.

A system that refuses safely has not accomplished the original objective. It has accomplished a different
and narrower objective: preserving the governed boundary when proceeding would be unsupported or

unauthorized.

6.1 Total fallbacks

A fallback should be defined for every state in which an ordinary path cannot proceed. Otherwise the

architecture is most ambiguous exactly when its safeguards are needed most.
A total fallback contract answers four questions:

What condition closed the ordinary path?
What bounded result replaces it?
What external effects did and did not occur?

Hpwbd PR

What honest successor state permits later reconciliation?
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The fallback need not be identical across applications. A software tool may return a no-op and record. A
supervised physical system may enter a stable hold. An organizational workflow may escalate to a

named role. A research workflow may classify the result as unresolved and stop interpretation.

6.2 Ambiguous effects

Distributed systems frequently encounter timeouts, partial completion, duplicate requests, and
uncertain confirmation. Repeating an effect because its response was lost can be more dangerous than

the original failure.

DeltaX therefore treats an ambiguous effect as its own state. The system preserves the attempt identity,
prevents casual duplication, checks the external target where permitted, and reconciles before deciding

whether another transition is possible.

BOUNDARY “No confirmation” does not mean “nothing happened.” It means the consequence is
unresolved until a bounded reconciliation process establishes what can responsibly be said or attempted
next.
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7. Human authority and bounded adaptation

DeltaX can incorporate machine-generated options, automated evaluation, and bounded tools without

allowing computational capability to invent ownership.

7.1 Human authority is substantive
Human approval is not a ceremonial click after a machine has already framed one path as inevitable. A
meaningful approval boundary exposes the objective, relevant evidence status, excluded alternatives,

requested effect, target, reversibility, unresolved limitations, and consequence of refusal.

The human role may vary by application. It can include setting objectives, defining protected rules,
approving consequential effects, adjudicating disputed evidence, accepting residual risk, or authorizing

changes to the operating contract.

Human authority is also fallible. Approval cannot make false evidence true, cure an unlawful action, or
convert an unsafe design into a safe one. DeltaX preserves human control where required while still

subjecting the represented process to evidence and constraint discipline.

7.2 Access is not control

Systems often grant a caller permission to use an interface. That permission can allow submission,
retrieval, or bounded evaluation. It does not automatically permit the caller to change policy, broaden

the application, select privileged tools, or execute an external effect.

The architecture therefore separates identity, authentication, application access, evaluation eligibility,

and action authority. A caller can be validly authenticated and still receive a safe refusal.

7.3 Adaptation has protected targets

Consequences can inform future behavior only through declared mutable targets. Examples may include
calibrated estimates, ranking preferences among eligible paths, timing models, or application-specific

recovery heuristics.

Protected history, core identity, approval boundaries, emergency controls, and immutable evidence are

not ordinary learning targets. Changing them creates a successor system that requires separate review.

7.4 Version identity matters

Version records must show which behavior, evidence, changes, approvals, and rollback options belong

together; accumulated material change creates a successor system.
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8. Architecture in operation

The conceptual separation becomes operational through typed inputs, bounded stores, ordered
transitions, effect isolation, and durable records. This paper does not disclose the private

implementation contract, but several public properties are important.

8.1 Typed inputs

The runtime should distinguish reports, observations, projections, permissions, selections, effect
attempts, consequences, and corrections at the data boundary. If two objects carry different authority

or evidence meaning, they should not be represented as interchangeable free text.

Typing reduces ambiguity, but it does not prove truth. A value can be well typed and wrong. The benefit

is that the system can apply the right validation and preserve the right claim boundary.

8.2 Bounded stores

Decision memory should preserve enough prior state to support continuity, reconciliation, and review. It

should not silently become an unlimited collection of sensitive information.

Retention, access, privacy, and deletion policies remain application-specific. Traceability and data

minimization must be designed together.

8.3 Ordered transitions

Evaluation, protected checks, selection, effect revalidation, consequence recording, and correction
should occur in a stable order. If an implementation can execute before confirming eligibility or adapt

before recording the consequence, its architecture defeats the intended separation.

The order also supports testing. Reviewers can ask whether each transition accepted only the inputs it

was allowed to accept and produced only the effects it was allowed to produce.

8.4 Isolated external effects

External effects should occur through a narrow boundary with explicit actor, target, state, request
identity, and confirmation handling. The deliberative components may propose; they should not be able

to bypass the effect boundary by emitting persuasive text or invoking an undeclared tool.

8.5 Durable relation, not only a log

A chronological log records that events occurred. A useful DeltaX trace also records the relation among
the state, represented paths, evidence, exclusions, selection, authority, effect, consequence, and

correction.
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This relation supports questions such as:

* Was the executed path the one that was selected?

* Did the target change between evaluation and effect?
* Which evidence was current at the time?

* Why were attractive alternatives excluded?

* Was the consequence observed or merely predicted?
* Which mutable target changed afterward?

* Which protected elements remained unchanged?

8.6 Determinism at the effect boundary

Deliberation may use probabilistic models, heuristics, human judgment, or search. At the boundary of an
external effect, DeltaX favors a deterministic contract: the exact approved transition either satisfies the

stated conditions or it does not.

This does not make the world deterministic. It makes the permission check reproducible enough to
review. A changed target, expired approval, missing condition, or mismatched effect should fail closed

rather than be interpreted creatively.

KEY IDEA Probabilistic deliberation may expand and compare possibilities. The external effect boundary
should narrow to an exact, revalidated, inspectable transition.
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9. Application boundaries

DeltaX is a general architecture, not a universal application model. Its concepts receive operational

meaning only inside a bounded application.

9.1 What an application must declare

A credible application declaration answers at least:

* Who or what performs navigation?

¢ What state is represented?

* Which transitions are inside scope?

* What kinds of paths can be considered?

* Which actors and tools may contribute?

* How are evidence statuses preserved?

* What measurements are meaningful?

* Which protected conditions apply?

* What counts as a valid fallback?

* Which consequences can be observed?

* What may adapt, and what remains protected?
* How is identity continuity tested?

* What claims are supported at the current evidence level?
* Who may authorize an external effect?

These answers should be versioned and reviewable. They cannot be borrowed from another application

merely because the software components look similar.

9.2 No evidence transfer by analogy

Success in one setting can motivate a hypothesis in another, but it does not establish the new

application's performance or safety.

Simulation does not become field evidence. Replay does not become a fixed evaluation. A screen does
not become verified storage state. A test does not become deployment authority. A recommendation
does not become execution. DeltaX treats these as separate evidence modes because the conditions

under which they were obtained differ.

9.3 Independent axes

Application status should be reported across separate axes rather than collapsed into one maturity
label.
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Claim axis

Architectural
conformance

Implementation
maturity

Task performance

External validation

Security and privacy

Human factors

Operational
readiness

Deployment
authority

FROM POSSIBILITY TO GOVERNED CONSEQUENCE

Question

Does the implementation satisfy the
declared structural contract?

How complete and operationally
disciplined is the implementation?

How well does it perform a bounded
task under a named evaluation?

Has evidence been reproduced or
reviewed outside the originating
process?

Have relevant threats, data practices,
and controls been evaluated?

Can people understand, challenge,
approve, and recover effectively?

Are monitoring, support, incident,
and continuity duties in place?

Is this exact version approved for this
exact effect and context?

Reported separately because

Structure does not establish decision quality or external
fitness.

Completeness does not grant authority.

Performance is tied to the exact data, configuration, and
mode.

Internal success is not independent confirmation.

Functional correctness does not establish security or
privacy.

A technically correct boundary can still fail through
interface design.

A functioning prototype is not an operated service.

No other positive axis creates permission automatically.

NON-CLAIM Evidence does not cross an application boundary by default. Shared architecture can support

comparison, but every application must establish its own meanings, tests, limits, and authority.
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10. Application patterns

The following patterns illustrate possible uses without claiming fitness, performance, or authorization

for any particular setting.

Application pattern

Engineering
review

design

Release and change
preflight

Research evaluation

Human-Al
coordination

Physical systems

Incident response

Organizational
decisions

High-impact
professional work

Bounded representation

test
and

Finite alternatives, requirements,
observations,  simulations,  costs,
unresolved risks.

Proceed, narrow, gather evidence, defer, or
return to a stable version.

Competing  interpretations,  exploratory
evidence, fixed evaluation, and unresolved
generalizations.

Machine-proposed paths and summaries
routed through declared interfaces.

Simulated, bench, supervised, and
operational transitions.
Contain, isolate, roll back, investigate,

degrade service, or stop.

Alternatives, stakeholder reports, disputed
assumptions, rights, and review routes.

Bounded advisory evaluation with licensed or
institutionally accountable review.

Required boundary

Selection remains a review result, not proof the
design will succeed.

Passing technical checks remains separate from
release authority and operational readiness.

Simulation and exploration do not become
external validation.

Human ownership and professional authority
remain substantive.
Physical effect requires application-specific
engineering and approval.

Urgency cannot silently expand authority.

Contested values are not converted into

technical facts.

Public access to an interface does not establish
professional fitness.

10.1 Engineering design review

A team may use DeltaX to compare a finite set of design alternatives. Evidence can include

requirements, test observations, simulations, cost estimates, and unresolved technical risks.

Protected conditions can exclude paths that violate mandatory constraints. Selection can identify a
preferred design for further review while the trace preserves why apparently attractive alternatives

were blocked.
The result is a structured design relation, not proof that the chosen design will succeed.

10.2 Release and change preflight

A release process can represent paths such as proceed, narrow the release, gather missing evidence,

defer, or return to a prior stable version.
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The architecture can separate passing implementation checks from deployment authority, customer
readiness, security review, legal approval, and operational support. A technically successful build need

not become an authorized release.

This pattern is useful where teams are vulnerable to treating “the tests passed” as a universal

permission signal.

10.3 Research evaluation

A research workflow can preserve the difference among exploratory results, fixed evaluation,

simulation, and external observation.

Candidate interpretations can remain visible while unsupported claims are excluded. The system may
conclude that more evidence is needed, that a result is limited to one configuration, or that a proposed

generalization exceeds the data.

DeltaX does not replace scientific method or peer review. It provides a way to preserve the boundary

between result, interpretation, and claim.

10.4 Human-AI coordination

A language model or planning system can propose options and summarize evidence without controlling

authority.

DeltaX can route those contributions through declared interfaces, label their provenance, apply
protected constraints, and return a traceable recommendation or refusal. A human can retain decisions

that require ownership, professional judgment, legal authority, or acceptance of material risk.

The architecture is intended to make collaboration clearer, not to convert human oversight into

ceremonial approval.

10.5 Physical and cyber-physical systems

A robotics or control application can separate simulator evidence, bench evidence, supervised trials, and

real-world operation.

A path that is coherent in simulation may remain ineligible for physical execution until the application's
separate evidence and authority conditions are satisfied. Emergency stop, no-op, and stable-state

transitions can be represented as ordinary governed paths.

No general DeltaX claim establishes the safety of a physical system. That requires application-specific

engineering, testing, operating controls, and approval.

Launch edition candidate | Non-normative Page 29 of 43



DELTAX | WHITE PAPER FROM POSSIBILITY TO GOVERNED CONSEQUENCE

10.6 Operational incident response

During an incident, a team may need to choose among containment, isolation, rollback, investigation,

partial service, or shutdown.

DeltaX can keep urgency from silently expanding authority. It can preserve which facts were confirmed,
which were reported, which actions were available, which were blocked, and what followed each

authorized transition.

The trace can support later review without assuming the operator had complete information during the

event.

10.7 Policy and organizational decisions

Organizations often face choices where objectives conflict and evidence is incomplete. DeltaX can help
structure alternatives, record stakeholder reports, expose unresolved assumptions, and preserve the

difference between recommendation and decision authority.

It does not turn contested values into technical facts. The relevant human institution remains

responsible for defining legitimate authority, rights, review, and appeal.

10.8 Consequential professional domains

Medical, legal, financial, employment, public-safety, and other high-impact settings require application-

specific expertise, safeguards, evidence, and regulatory analysis.

DeltaX may offer a conceptual structure for separating evidence, recommendation, authority, and
consequence, but public access to a DeltaX-based interface would not establish fitness for those uses.

Professional review and explicit authorization remain separate requirements.
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11. Evaluation and current evidence posture

DeltaX should be judged through evidence tied to an exact implementation boundary, not through

architectural language alone.

Prototype implementations have been exercised internally across request validation, bounded path
handling, protected exclusion, safe refusal, trace formation, repeated-request behavior, and transport
controls. On 28 July 2026, the active local reference workspace completed its aggregate development

suite without a reported test failure.

That observation is point-in-time only. It reflects the exact local implementation and environment
inspected at the time. It does not establish production readiness, external performance, security,

privacy, availability, compliance, decision quality, or deployment authority.

The numerical detail and command-level record are retained in the private release companion rather
than the public paper. This keeps a public claim appropriately bounded while preserving reproducibility

for authorized review.

Evidence class Current posture Claim ceiling

Active private conceptual and machine
contracts inform this paper.

Governing

. DeltaX defines the separations described here.
architecture

. Conditional results exist in private = No public theorem or external science claim is made in
Formal properties . R . L
technical materials. this edition.
An  active local prototype and
Reference . . e e . .
X . development suite were inspected at the = Point-in-time implementation observation only.
implementation
cutoff.
Application Multiple internal applications inform L . .
oA . . P PP No pooled application performance or authority claim.
mappings design work.
Not established by the aggregate

Security and privacy

Independent review

Product operations

External release

authority
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inspected prototype.

Deliberately outside this document.
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11.1 What a release-grade evidence package should include

A release-grade package should be regenerated against the exact release candidate and distinguish at

least:

* conformance to the declared structural contract;
* negative and adversarial behavior;
* recovery from interruption and ambiguous effects;
e security and privacy review;
¢ operational monitoring and incident handling;
¢ application-specific evaluation;
* human-factors review;
* independent assessment where claimed;
* accessibility and documentation review; and
* exact unresolved limitations.
Passing checks are implementation evidence. They are not permission to publish, deploy, or use the

system consequentially.

11.2 Evidence should survive unfavorable results

An honest evidence system retains failed, blocked, incomplete, and contradictory results. Excluding
them from a release package would create a selection process in which only favorable paths become

visible.

DeltaX therefore treats a failed check, safe refusal, blocked transition, or unresolved consequence as
evidence about the boundary. The appropriate response may be correction, a narrower claim, a

successor version, or continued refusal. It is not silent erasure.

EVIDENCE NOTE The active local suite passed at the stated cutoff. That supports only a bounded
development observation. It does not establish an externally available service, deployment readiness,
security, or independent validation.
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12. Limitations and non-claims

DeltaX does not eliminate uncertainty. It can preserve uncertainty more honestly, but its decisions
remain limited by the represented state, available paths, evidence quality, models, rules, and authority

records.

12.1 Representation can be incomplete

A bounded set of paths can omit a better option. Path generation remains an important source of error.

A well-governed choice among poor alternatives is still a poor practical result.

12.2 Evidence can be wrong

Evidence labels can be mistaken or incomplete. Provenance improves inspectability but does not
guarantee truth. Sensors fail, reports conflict, models drift, data becomes stale, and observation

boundaries omit relevant conditions.

12.3 Protected rules can be flawed

Separating protected conditions from scoring prevents benefit from overruling them, but it does not
prove that the rules themselves are ethically, legally, or technically sufficient. The institutions and

people defining them remain accountable.

12.4 Coherence is not universal goodness

A structurally consistent path may be undesirable for reasons outside the declared application.

Coherence is not a substitute for rights, ethics, law, public legitimacy, or expert judgment.

12.5 Traceability has costs

Detailed records can create privacy, security, storage, and interpretation risks. A trace design must

preserve enough context for accountability without indiscriminately retaining sensitive material.

12.6 Human approval is not infallible

Human authority must remain explicit where required, but approval cannot cure false evidence,

unlawful conduct, rights violations, or an unsafe design.

12.7 Refusal can be misused

A system that refuses too often may become ineffective, shift burdens onto users, or conceal

inadequate design. Refusal quality therefore needs evaluation alongside selection quality.
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12.8 Adaptation creates drift

Even bounded corrections can accumulate into behavior that differs materially from the originally

reviewed system. Versioning, monitoring, review, and rollback remain necessary.

12.9 Cross-application reuse is limited

The architecture can transfer conceptually, but meanings, evidence, constraints, and authority must be

declared again for each application.

12.10 Explicit non-claims

This paper makes no claim that DeltaX:

e guarantees truth, optimality, morality, safety, profit, or success;

e establishes consciousness, general intelligence, or a claim about fundamental physics;
* solves alignment or replaces safety engineering;

* supplies a legal opinion, professional certification, or compliance regime;

* establishes security, privacy, availability, or production readiness;

e grants medical, legal, financial, employment, or public-safety fitness;

e converts simulation, replay, or internal testing into external validation;

* transfers evidence or authority across applications;

* makes a selected path executable without separate authority; or

* makes external publication permissible by describing the architecture.

Organizations remain responsible for the laws, standards, duties, review processes, and human

consequences applicable to their actual use.
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13. Research agenda

DeltaX creates a practical research program at the intersection of adaptive systems, decision

architecture, provenance, safety engineering, and human authority.

Research question

How should recoverable structural

consistency be measured?

What makes refusal effective rather
than merely obstructive?

How can path completeness be tested?

How should conflicting evidence be
preserved and used?

How should human
presented?

authority be

How can traces preserve privacy?

How can adaptation avoid silent

governance drift?

How should ambiguous external effects
be reconciled?
Which properties transfer
applications?

across

How should external evaluation be

designed?

Why it remains open

Useful measurements are application-specific and can become misleading when
compressed into one universal score.

Delay and escalation can reduce risk or transfer burden; both outcomes need
empirical evaluation.

Low-frequency, dissenting, and fallback paths may be systematically omitted.

Waiting can be costly, but false consensus destroys important uncertainty.

Interfaces can overload reviewers or frame one path as inevitable.

Reconstruction requires context while data minimization limits retention and
disclosure.

Many small corrections can change system identity and invalidate earlier review.

Timeouts and partial completion create risk of duplicate or contradictory action.

Structural patterns may transfer even when measurements, evidence, and
authority cannot.

Frozen candidates, failed cases, independent replication, and exact limitations all
matter.

13.1 Measuring coherence without universalizing it

Further work is needed on application-appropriate measures of continuity, constraint preservation,
recoverability, and identity. The goal is not one number that settles every question. It is a set of

interpretable measures whose limits remain visible.

13.2 Evaluating refusal quality

Research should examine when refusal, narrowing, delay, or escalation produces better governed
outcomes and when these mechanisms merely transfer risk or workload. Relevant measures may
include clarity, burden, recoverability, false refusal, unsafe continuation avoided, and quality of the

successor state.
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13.3 Path completeness

A bounded system depends on the quality of its represented possibilities. Methods are needed to test
whether important fallback, dissenting, low-frequency, and counterfactual paths are systematically

omitted.

13.4 Evidence under conflict

Real systems receive stale, partial, strategic, and contradictory evidence. Research should explore how

to preserve disagreement while still enabling bounded action where waiting is itself costly.

13.5 Human authority and interface design

Human review can fail when interfaces hide uncertainty, overload operators, or frame one path as
inevitable. Empirical study is needed on how evidence status, exclusions, requested effects, recovery

options, and residual uncertainty should be presented.

13.6 Privacy-preserving traceability

Traceability and privacy can be in tension. Work is needed on minimal, selectively disclosable records

that support reconstruction without exposing unnecessary sensitive material.

13.7 Adaptation without silent drift

Future research should examine how systems can learn from consequences while preserving protected
boundaries, version identity, reviewability, and the ability to distinguish a corrected system from its

predecessor.

13.8 Recovery from ambiguous effects

Distributed systems frequently encounter timeouts, partial completion, and uncertain confirmation.
DeltaX motivates stronger protocols for preventing duplicate effects and reconciling indeterminate

state.

13.9 Cross-application comparison

It may be useful to compare architectural behavior across applications, but such comparison must not
imply that evidence or approval transfers. Research should identify which structural properties are

portable and which must remain application-specific.

13.10 External evaluation

The most meaningful future evidence will come from clearly bounded, reproducible evaluations
conducted against frozen release candidates, with limitations and failed cases reported alongside

favorable results.
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14. Conclusion

The central challenge for adaptive systems is not merely generating a plausible next step. It is preserving
the path from possibility to consequence without losing the distinctions that make the result

governable.

DeltaX is designed around those distinctions. It keeps evidence separate from confidence, eligibility
separate from preference, selection separate from execution, authority separate from access,

consequence separate from projection, and correction separate from historical fact.

That structure does not make a system omniscient or automatically safe. It creates a clearer place for

uncertainty, refusal, human authority, recovery, and review.

The practical promise of DeltaX is not that a machine will always choose correctly. It is that a bounded
system can show what it considered, what supported the choice, what was excluded, what authority

existed, what actually happened, and how the next state was formed.

That is the movement from possibility to governed consequence.

KEY IDEA The end state is not “the machine decided.” It is an inspectable relation: bounded possibility,
typed evidence, protected eligibility, explicit authority, honest consequence, and a governed next state.
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Appendix A. Plain-language glossary

Term

Adaptation

Application
Authority

Bounded evaluation
Claim boundary

Coherence

Consequence

Correction

Effect boundary
Eligibility
Error refusal

Evidence provenance

Fallback

Path

Projection
Recoverability
Safe refusal

Selection

State

Trace
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Plain-language meaning

A governed change to declared mutable future behavior or state based on evidence and
consequences.

The specific semantic and authority boundary in which states, paths, evidence, constraints,
outcomes, and permissions receive meaning.

The scoped permission of a particular actor to perform a particular effect under declared conditions.

One decision cycle with a declared objective, context, finite paths, evidence boundary, resource
limits, effect limits, and fallback.

The strongest statement justified by available evidence, scope, and review status.

Recoverable structural consistency under declared constraints; not automatically truth, morality,
confidence, success, or permission.

The result associated with a transition, labeled as observed, simulated, predicted, disputed, pending,
or unavailable.

A bounded update to future mutable state that preserves its evidence basis, limits, and relation to
the prior state.

The control separating evaluation from external change.
A path's status as selectable inside the bounded evaluation after protected conditions are applied.
Rejection caused by malformed, unauthenticated, conflicting, out-of-contract, or untraceable input.

Information about how evidence entered the decision, including source class, time, scope, and
limitations.

A declared path used when ordinary paths cannot proceed, such as no-op, delay, narrowing,
quarantine, escalation, or refusal.

A represented possible next transition that may remain recorded even when excluded from selection.
A represented expectation about what may follow; not an observed consequence.

The ability to stop, reconcile, return to a stable condition where possible, and continue from an
honest state.

A governed result used when no ordinary path remains eligible.

Choice of one eligible path inside a bounded evaluation; not execution, certification, or general
approval.

The bounded representation of the situation available to one navigation cycle, including known
conditions and declared unknowns.

A record connecting state, paths, evidence, exclusions, selection, authority, consequence, correction,
and successor state.
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Appendix B. Public claims register

The table below defines what this edition may and may not claim. It is intentionally narrower than the

private technical stack.

Statement
DeltaX is a bounded navigation architecture.

DeltaX separates evidence, permission, selection,
consequence, and correction.

DeltaX treats refusal and delay as valid governed
results.

DeltaX preserves evidence status and relational
traces as design requirements.

DeltaX applies protected conditions before
preference selection.

DeltaX separates selection from external effect.

DeltaX permits bounded correction to declared
mutable targets.

A local development suite passed at the
evidence cutoff.

This paper is complete at the public conceptual
level.

B.1 Claim language guide

What it does not establish
That every implementation is bounded or conforming.

That the separation is implemented correctly in every prototype or
application.

That every refusal is correct, fair, useful, or low burden.

That every input is true or every trace is complete.

That the conditions themselves are sufficient, lawful, or ethical.

That a particular integration cannot violate the boundary.

That adaptation is always beneficial or free from drift.

Production readiness, security, privacy, external validation, or release
authority.

Disclosure of proprietary formulas, mappings, thresholds, code, or
private evidence.

¢ Use “DeltaX defines” for stable public concepts described by this paper.

¢ Use “is designed to” for architecture intent that requires implementation evidence.

¢ Use “in the inspected local candidate” for point-in-time implementation observations.

* Name the evidence mode whenever describing simulation, historical data, or real-world

observation.

* Use “unresolved” when the available evidence does not support a stronger conclusion.

» o«

¢ Do not use “proven,

safe,” “validated,” “production-ready,” or “authorized” without separate

evidence and approval that justify the exact wording.
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Appendix C. Application declaration checklist

A DeltaX application should be reviewable against the following checklist. This is a public conceptual

checklist, not the private machine schema.

1.  Name the application and exact version.

2. Define the navigator and accountable human roles.

3. Define the bounded state and observation limits.

4. Define allowed transitions and excluded effects.

5. Define the finite path types and responsible fallbacks.

6. Define evidence sources, statuses, time rules, and disagreement handling.
7.  Define meaningful measurements and their limits.

8. Define protected constraints and when they close a path.

9. Define how eligible paths are selected.

10. Define the effect boundary, actors, targets, approvals, and stale-state checks.
11. Define consequence statuses and reconciliation for ambiguous effects.
12. Define mutable adaptation targets and protected elements.

13. Define identity continuity, versioning, and rollback expectations.

14. Define trace retention, access, privacy, and correction policy.

15. Define test obligations, negative cases, and unresolved risks.

16. Define the current claim ceiling.

17. Define what evidence and authority do not transfer into the application.
18. Define who can approve external release or consequential operation.

BOUNDARY A shared interface does not create shared meaning. Every application must declare its own
state, evidence, protections, fallbacks, consequences, and authority before any consequential claim can
be evaluated.
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Appendix D. Reproducibility and release protocol

A publication-grade conceptual paper still needs an exact release process connecting readable public

artifacts to private evidence and approval.

D.1 Freeze the candidate

Identify the source, builder, diagrams, DOCX, and PDF. Record their digests privately. Never silently

replace a published edition; issue a versioned successor.

D.2 Revalidate the public disclosure boundary

Scan for private formulas, paths, personal data, credentials, endpoints, protected mappings, revealing

tests, and control values. Human review remains necessary.

D.3 Verify content and accessibility
Confirm that:

* headings form a navigable hierarchy;

¢ tables have header rows and lists use native numbering;

e diagrams have alternative text;

¢ links, bookmarks, and reading order work;

e pages render without clipping, overlap, orphaned captions, or empty spill pages;
* metadata contains no unintended personal or local information; and

* DOCX and PDF text match the approved manuscript.

D.4 Bind evidence to the exact edition

Record the date, environment, exact candidate, protocol, result, and claim ceiling for every

implementation observation. A later change makes it historical until regenerated.

D.5 Approve the exact public bundle

Approve the exact bytes, destination, account, license, public identity, claims, and time window.

Approval of one artifact does not authorize software deployment or consequential operation.

D.6 Verify after release

Confirm the approved bytes are public, the private companion is absent, and correction and withdrawal

routes are visible.

Launch edition candidate | Non-normative Page 41 of 43



DELTAX | WHITE PAPER FROM POSSIBILITY TO GOVERNED CONSEQUENCE

References and source note

Selected contextual references

The works below provide broader context in cybernetics, decision processes, safety engineering,
provenance, adaptive learning, and Al risk management. Their inclusion does not claim DeltaX

conformity with, endorsement by, or derivation from any external institution.

Reference Relevance to this paper

W. Ross Ashby, An Introduction to

Bounded systems, regulation, and variety.
Cybernetics, 1956. Y g 4

Richard Bellman, Dynamic Programming,

Sequential decisions and state transitions.
1957.

Herbert A. Simon, The Sciences of the

Artificial, third edition, 1996. Design, bounded rationality, and artificial systems.

Nancy G. Leveson, Engineering a Safer World,

2011 Constraints, control structures, and accident causation.

Richard S. Sutton and Andrew G. Barto,
Reinforcement Learning: An Introduction, Adaptive decision processes and consequence-based learning.
second edition, 2018.

World Wide Web Consortium, PROV-O: The

Provenance relations and interoperable representation.
PROV Ontology, 2013. P P

National Institute of Standards and
Technology, Artificial Intelligence Risk  Risk framing, governance, measurement, and management context.
Management Framework 1.0, 2023.

Private source note

This edition is synthesized from the current private DeltaX governing stack and the inspected local
reference workspace. The private companion manifest records exact source versions, digests, approval
statuses, test observations, disclosure exclusions, and release requirements. Those details are not part

of the public artifact.

Authorship and review disclosure

This launch candidate was prepared through founder-directed synthesis with Al-assisted drafting,
document engineering, and validation. Human authorship attribution, contributor ordering, public
identity, license, funding statement, conflicts statement, and independent-review status remain release

decisions and must be finalized before external publication.
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Availability statement
This candidate does not announce an available product, public interface, source release, data release,

service commitment, or consequential-use authorization. Public availability claims, if any, require

separate current documentation.

Colophon

Edition: v1.0.0-rc1 Evidence cutoff: 28 July 2026 Format: Publication-candidate DOCX and PDF
generated from one Markdown source Status: Explanatory, non-normative, and locally prepared for

author review Release rule: External publication requires approval of the exact public bundle

The document uses an editorial proposal layout on US Letter pages with accessible heading hierarchy,
native lists, repeating table headers, internal navigation, diagram alternative text, and a privacy-
scrubbed metadata profile. A private machine-readable manifest preserves provenance and exact

release checks without exposing protected material in the public paper.
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