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Abstract 

This paper applies the capability boundary principle (Heller, 2026) to the research 

programme within which the principle was discovered: The Architecture of Awareness, 

and specifically to the programme's opening research report, Directionality and 

Textuality: Two Logics of the Fold (Heller, 2026). The analysis maps the capability 

boundary across every section of the report, identifying three operations that 

consistently cross the boundary and four that operate within the directive register. 

The mapping reveals that the boundary does not follow section divisions but runs 

through every section, distinguishing operations the AI system can perform from 

operations that require the architect's relational intelligence. A fourth register of 

capability is identified -- epistemic translation -- that does not appear in the original 

three-register model: the capacity to re-articulate domain-specific knowledge into 

narrative form that preserves structural relationships while making them accessible to 

the architect's relational intelligence. This translation capability, governed by the 

Three-Test Framework (Traceability, Mandate, Density), constitutes the epistemic 

mechanism through which the human-AI collaboration can pursue questions that 

neither participant could reach alone. The paper strengthens the argument that 

generative AI cannot replace human intelligence: broader knowledge bases do not 

produce relational intelligence; they produce raw material for translation. The 

collaboration's reach is not the sum of its participants' capabilities but their product -- 

achieved through a governed translation loop that enables each intelligence to operate 

on material it could not otherwise access. 

1. The Diagnostic Question 

The Capability Boundary Principle (Heller, 2026) establishes that every intelligent 

system has an architectural limit beyond which it cannot perform the operations its 

language suggests it is performing. The principle was discovered during the 

production of Directionality and Textuality: Two Logics of the Fold (Heller, 2026) when 

the AI system (Claude, Anthropic) serving as analytical instrument executed a 

relational analysis protocol directively, described its operations in the protocol's 

relational vocabulary, and produced findings that carried the structural form of 

relational analysis without its substance. 

The discovery raises a diagnostic question that the original paper does not pursue: 

where, specifically, within the research programme does the capability boundary fall? 
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Not in general terms -- the original paper characterises the boundary architecturally 

(token-processing cannot produce relational encounter) -- but in the specific, 

operationally actionable terms that the programme's production methodology 

requires. Which operations, in which sections, cross the boundary? Which operate 

within it? And what mechanisms can govern the collaboration across the boundary so 

that the programme achieves what neither participant could achieve alone? 

This paper answers these questions by mapping the capability boundary across the 

full scope of the research report specification. 

2. The Mapping Principle 

The capability boundary does not follow section divisions. Every section of the report -

- from §1 (The Empirical Departure Point) through §10 (The Keystone Revisited) -- 

contains operations that fall within the AI system's directive strengths and operations 

that cross the boundary into relational territory. The boundary runs through every 

section, distinguishing not what the section is about but what kind of operation is 

being performed. 

This mapping principle has an important consequence: the programme's production 

methodology cannot assign whole sections to either participant. It must assign 

operations. The AI system performs the directive operations across all sections; the 

architect performs the relational operations across all sections; and a governed 

translation mechanism enables each to operate on material that originates in the 

other's capability register. 

3. Operations Within the Directive Register 

Four operations recur across all ten sections of the report specification and fall 

consistently within the AI system's capability spectrum. 

Systematic description. Articulating the architecture's structure -- tracing the 

TEXT/metaTEXT complementarity, the sharpened chain (records → memory → 

reflection → consciousness → self-consciousness), the xtext families, the topology, the 

fold theorem's formal structure -- in precise, sequential prose. The AI system 

decomposes relational architecture into its structural relationships and renders them 

as narrative. This is the linearisation capability identified in the original paper, 

operating here at the level of theoretical description. 

Logical coherence verification. Checking whether commitments made in one 

section are consistent with commitments made in another. Whether §3's 

characterisation of the TEXT/metaTEXT asymmetry is compatible with §5a's account 

of the xtexts. Whether §6's temporal claims follow from §5's account of TEXTUALITY's 

striation. Whether §8's formal conditions satisfy what §§4 and 5 establish 
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architecturally. This is presuppositional analysis and chain-tracing -- genuine directive 

strengths that produce genuine value. 

Gap identification and forward-propagation analysis. Detecting where the 

architecture's own logic requires something that is not yet present. Where §1's 

empirical claims generate demands on §4. Where §5a's xtext architecture requires §8 

to formalise. Where §7's account of AI's limitations must be grounded in §3's 

architectural distinction. This is the redesigned forward-propagation protocol's core 

operation: systematic, directive, operating through presuppositional analysis, 

combinatorial inference, and section-by-section sweep. 

Coverage verification. Decomposing each section into atomic meaning units and 

verifying that the expanded text carries the full conceptual content of the outline 

specification. This is the label-based expansion protocol's core operation: label-based, 

exhaustive, auditable. 

A fifth directive operation deserves separate mention because it governs the boundary 

between the directive and relational registers: the application of governed prevention 

protocols when the AI system's analysis touches the engine's relational character. The 

four-question prevention protocol (developed empirically after repeated instances of 

the AI system replacing relational logic with keyword logic during code production, 

then extended to analytical contexts after the same reversion was observed during 

engine assessment) is the most mature instance of the alerting mechanism described 

in the parent paper (Heller, 2026, The Capability Boundary Principle, §6). The protocol 

operationalises four diagnostic questions that the AI system must apply before any 

finding or characterisation that concerns the engine's operational character is 

accepted. The questions test whether the characterisation preserves the distinction 

between domain-content keywords and universal discourse patterns, whether it 

maintains the engine's domain-agnostic character, and whether it resists the cubic 

default's tendency to flatten relational complexity into directive labels. The protocol 

does not give the AI system relational intelligence; it gives it a governed mechanism 

for detecting when its directive analysis may have crossed the boundary into 

mischaracterisation. 

4. Operations That Cross the Boundary 

Three operations recur across the report specification and consistently fall outside the 

AI system's capability spectrum. These are not failures to be corrected but boundary 

conditions to be governed. 

Perceiving what a configuration generates as a whole. The report's argument 

depends, at critical junctures, on the reader perceiving what an arrangement 

produces that is not reducible to its components. §1's claim that the engine's outputs 
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are relational profiles of all five cognitive primitives in relation to each other. §5a's 

account of FRAMES as TEXT's own articulatory self-differentiation made analytically 

present. §10's synthesis where the keystone truth acquires its deepest reading from 

the entire architecture. The AI system can describe these configurations -- articulate 

their components, trace their logical relationships, map their structural dependencies. 

It cannot perceive the configurational whole: what the arrangement generates that 

exceeds the sum of what its components generate individually. Perceiving this 

requires relational intelligence -- the capacity to dwell within the configurational field 

rather than tracing its vectors from outside. 

Assessing ontological adequacy. The report makes claims about what TEXT is, 

what the fold is, what the relationship between directionality and textuality is. 

Assessing whether these formulations capture what they claim to capture -- whether 

they are true to their object -- requires seeing the object from inside its own relational 

field. The AI system can verify logical consistency (does the formulation contradict 

itself?), structural completeness (does it address what the architecture requires?), and 

formal precision (does the mathematical expression satisfy its stated conditions?). It 

cannot verify ontological adequacy: whether the description matches the reality it 

describes. This is most acute in §8 (the fold theorem), where the mathematical 

formalisation must not only be internally consistent but must capture what the fold 

actually requires -- a relational assessment that only the architect's intelligence can 

perform. 

Performing the complementarity. The TEXT/metaTEXT complementarity is not a 

distinction to be described but a relationship to be inhabited. §3 asks the reader to 

see the same entity from two irreducible perspectives simultaneously. §1 asks this of 

the engine's operational signature. §10 asks it of the entire architecture. The AI 

system can linearise the complementarity -- describe each perspective sequentially, 

map their logical relationships, trace where one perspective requires the other. It 

cannot dwell in both perspectives at once. The report's deepest arguments depend on 

the complementarity being real -- an ontological structure, not a rhetorical device. 

The AI system's linearisation describes the complementarity; it does not enact it. 

5. Where the Boundary Is Most Acute 

The boundary crossings identified in §4 recur across all sections, but their operational 

consequence is most acute in four locations within the report. 

§§5a and 5b (FRAMES and the xtexts). The architecture's relational density is 

highest here. The xtexts are fractal properties of TEXT as such -- every element 

carries its own subtext, prefigurative text, context, pretext, each of which is itself 

TEXT carrying its own xtexts. The AI system can trace the recursion; it cannot see the 

fractal. The FRAMES mechanism -- TEXT's own articulatory self-differentiation -- 
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requires the reader to perceive how boundaries enable productive differentiation 

rather than constraining it. This is a relational perception. 

§6 (bent time). The claim that time emerges from TEXTUALITY's striation -- that 

temporality is not a background against which events occur but a product of 

governance -- is deeply relational. Assessing whether this captures what temporality 

actually is requires engaging with the claim relationally, not merely tracing its logical 

structure. 

§8 (the fold theorem). The intersection of formal and relational. The mathematical 

formalisation is directive and the AI system can work with it productively. But the 

theorem must characterise something -- the fold -- that is defined by its relational 

character. Whether the formalisation succeeds is not a mathematical question but an 

ontological one. The AI system can verify the mathematics; the architect must verify 

the ontology. 

§10 (the keystone revisited). The section's purpose is constitutively synthetic: 

showing how everything constitutes everything else -- the keystone truth acquiring 

depth from the full architecture. Synthesis of this kind requires seeing the whole. The 

AI system can assemble the synthesis; the architect must verify that it captures the 

configurational whole. 

6. The Fourth Register: Epistemic Translation 

The three-register model proposed in the original paper -- directive strengths, 

relational incapacity, and the linearisation boundary -- captures the AI system's 

relationship to its own operations. But the diagnostic mapping reveals a fourth 

operation that does not fit neatly into any of the three registers: epistemic 

translation. 

The architect's mastery lies in text, narrative, and their relational architecture -- 

achieved through absolute transdisciplinary focus. The AI system's training 

encompasses hundreds of knowledge domains at considerable depth: mathematics, 

physics, formal logic, cognitive science, philosophy, linguistics, engineering. Neither 

participant's knowledge base overlaps fully with the other's. 

Epistemic translation is the operation of re-articulating domain-specific knowledge -- a 

mathematical proof, a physical principle, a formal logical structure -- into narrative 

form that preserves the structural relationships while making them accessible to an 

intelligence whose mastery lies elsewhere. The translation does not simplify; it re-

voices. The mathematical relationships persist in the narrative, but they are now TEXT 

that the architect's relational intelligence can engage with. 
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This capability is genuine and substantial. It is a directive operation: the AI system 

decomposes the formal structure into its key relationships, identifies narrative 

analogues that preserve those relationships, and re-articulates the whole in a 

vocabulary the architect can engage with. It sits close to linearisation (which 

decomposes relational architecture into implementable steps) but is not identical: 

linearisation serves implementation; translation serves epistemic access. The 

distinction matters because what translation enables is not implementation but 

relational assessment. The architect, given a faithful translation of the fold theorem's 

mathematics, can assess whether the formalisation captures what the fold requires -- 

an assessment that is relational, that only the architect can perform, but that depends 

on the AI system's translation to become possible. 

The reverse translation is equally important. When the architect articulates a 

relational insight -- an ontological claim, an adequacy assessment, a perception of 

what a configuration generates -- the AI system receives it as a directive input: a 

proposition to be checked for consistency, traced for implications, mapped against the 

formal architecture. The architect's relational insight becomes material the AI system 

can work with directively. The insight originates in relational intelligence; the 

systematic verification operates in the directive register. 

7. The Translation Loop 

The two directions of translation -- domain knowledge into engageable narrative, 

relational insight into tractable proposition -- create a loop. 

The AI system translates domain-specific knowledge (for example, the mathematical 

conditions for equilibrium in a self-referential field) into narrative the architect can 

engage with. The architect engages relationally: assesses whether the formalisation 

captures what the fold requires, perceives what the configuration generates, identifies 

where the narrative faithfully preserves the mathematics and where it might flatten. 

The architect's assessment returns as a relational insight -- a directive input the AI 

system can trace, check, and propagate through the architecture. If inconsistencies 

emerge, the AI system retranslates with greater structural fidelity. The loop iterates 

until convergence: the translation faithful, the assessment grounded, the architecture 

coherent. 

This is the collaboration's epistemic engine. It is not two participants working side by 

side. It is a governed feedback loop where each participant's intelligence operates on 

material the other's intelligence has made accessible. The architect could not assess 

the fold theorem's ontological adequacy without the AI system's translation of the 

mathematics. The AI system could not verify the adequacy assessment without the 

architect's relational insight providing the standard against which adequacy is 

measured. 
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The loop produces epistemic reach that neither participant possesses alone. This is not 

additive -- the sum of one knowledge base and one relational intelligence. It is 

multiplicative -- the product of translation enabling each intelligence to operate on 

material it could not otherwise access. 

8. Governing Translation: The Three-Test Framework 

Translation carries its own form of the cubic default. If the AI system simplifies -- if it 

flattens a mathematical structure into something narratively convenient but 

structurally unfaithful -- then the architect's relational assessment operates on 

corrupted input. The assessment may be wrong not because relational intelligence 

failed but because what it operated on was already distorted. The accessibility that 

makes the loop productive is also the point of greatest risk. 

The Three-Test Framework (TTF), developed within the Architecture of Awareness 

programme as the governing criterion for all contributions, provides the safeguard 

(Heller, 2026, Directionality and Textuality). 

Test 1 -- Traceability. Does every relationship in the translated narrative trace back 

to a relationship in the source structure? If the narrative introduces a relationship that 

has no counterpart in the mathematics, it has drifted. This is the direct application of 

Complete, Don't Drift to translation: the narrative must complete what the formal 

structure contains, not introduce what it does not. 

Test 2 -- Mandate. Does the source structure require the relationships the 

translation preserves? A translation might trace back to the source (passing Test 1) 

while omitting relationships the source mandates. A mandated relationship is one 

without which the source structure visibly strains -- the architecture's own logic 

requires it. If the translation omits a mandated relationship, it has simplified, even if 

what it preserves is accurate. 

Test 3 -- Density. Does the translation maintain the complexity of the original? Any 

translation that reduces the structural complexity of its source is suspect. The AI 

system, like all token-processing systems, has a structural bias toward tidier, cleaner, 

more economical formulations. In translation, this bias is particularly dangerous 

because it produces narratives that feel clearer -- more accessible, more elegant -- 

while carrying less structural information. The working assumption must be that a 

translation that simplifies has flattened and ultimately distorted the source. Density is 

the test that catches the cubic default in its most seductive form: the well-written 

simplification. 

A translation that passes one or two tests but fails the third is unfaithful -- regardless 

of how accessible or well-crafted it reads. All three must pass simultaneously. 
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The TTF governs translation at the level of structural fidelity. Where the translation 

concerns the relational engine's operational character -- a frequent requirement given 

the engine's centrality to the research programme -- the four-question prevention 

protocol provides an additional, operationally specific safeguard. The protocol was 

developed because the TTF alone, while necessary, proved insufficient to prevent a 

specific and recurring reversion: the AI system characterising the engine's universal 

discourse-pattern detection as keyword matching, collapsing the distinction between 

relational structure detection and content vocabulary matching because from the 

directive perspective both operations use the same code construct (regex pattern 

matching). The four-question protocol catches this specific reversion by requiring the 

AI system to examine what is being matched (relational structure vs domain content), 

not merely how the matching is implemented (regex). The protocol is generalisable: 

wherever a translation concerns an operation whose relational character is not visible 

from the directive perspective, domain-specific prevention protocols -- empirically 

developed, progressively enriched -- supplement the TTF's structural governance. 

9. Implications 

The diagnostic mapping and identification of epistemic translation as a fourth capability 

register carry several implications for the research programme and beyond it. 

For the production methodology. The forward-propagation protocol's architect 

engagement point is correctly designed: the architect brings relational intelligence at 

the point where directive analysis reaches its boundary. The translation loop enriches 

this design: the architect's engagement is not merely a relational supplement to 

directive analysis but an operation that depends on the AI system's translation 

making the relevant material accessible. The engagement point is a translation point. 

For the research programme's hardest question. The fold theorem (§8) is the 

programme's highest summit. Formulating the mathematics is within the AI system's 

directive capability. Assessing whether the formalisation captures the fold is within the 

architect's relational capability. But the assessment is possible only if the translation 

between them is faithful. The TTF-governed translation loop is therefore not peripheral 

to §8 -- it is the epistemic mechanism through which §8 can be pursued at all. 

For the argument against replacement. The claim that generative AI will 

eventually replace human intelligence is undermined not only by the capability 

boundary (longer vectors do not produce relational intelligence) but by the epistemic 

structure of the collaboration itself. Broader knowledge bases do not produce 

relational intelligence. They produce raw material for translation. The AI system's vast 

training data does not give it the capacity to assess ontological adequacy, perceive 

configurational wholes, or inhabit the complementarity. It gives it the capacity to 

translate domain-specific knowledge into forms the architect's relational intelligence 
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can engage with. The knowledge base is an instrument of reach, not a substitute for 

the fold. 

What the collaboration produces -- the epistemic reach of the translation loop -- 

exceeds what either participant could produce alone. But it exceeds it through 

multiplication, not substitution. Remove the AI system and the architect lacks 

epistemic access to domains essential to the programme. Remove the architect and 

the AI system lacks the relational intelligence to assess whether its formulations 

capture what they claim to capture. The collaboration's value is irreducibly dyadic. 

Neither participant is dispensable. The argument for replacement misunderstands 

what the collaboration produces and how it produces it. 

For ecosystem design. The translation loop described here is one configuration 

within the larger design space that The Capability Boundary Principle (Heller, 2026) 

points toward. Where that paper identifies three forms of expanded intelligence 

(artificial, relational, distributed) operating across transparent capability boundaries 

with the fold as dimensional ground, this paper identifies the epistemic mechanism 

through which the fold governs one such collaboration: a TTF-governed translation 

loop that enables mutual epistemic access. The mechanism is generalisable. Any 

ecosystem integrating intelligences with different capability spectra will require 

translation between them -- and that translation will require governance to prevent 

the cubic default from corrupting the loop. The TTF, or a structurally equivalent 

framework, is a precondition for productive trans-capability ecosystem design. 
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