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Abstract

An enterprise can possess accurate readings yet lack an experiment that answers its customer’s question. We
construct a bounded software capability that turns permitted channels into decision-separating measurement
programs. A finite integer-contrast grammar cancels declared additive nuisance; exact interval checks certify
decisions under bounded error. The frozen compiler serves digital diagnosis, a synthetic mixture assay and a
separately authored network successor. An independent reference agrees on 124 problems; conventional methods
tie the development acquisition costs, and an adaptive control wins. Later verification covers 791 observation
cells. A changed clock model invalidates inheritance; an authorized grammar expansion constructs a replacement.
Across two retained 333-mission campaigns, reuse cuts counted construction work by 58.6% at the 100-mission
workload, but timing is unstable and centralized execution stays faster. The thin workbench adapter, executable
interface and evidence docket preserve successful and rejected results. A separate 36-test local-EVM qualification
exercises the existing Alpha contracts and adapter. The US$100 → US$10,000 commercial challenge is unproven:
no executable offer or customer receipt exists, and complete cost is unknown. Native commissioning of this family,
institutional admission and physical validation remain unestablished.

EXECUTED SYNTHETIC SOFTWARE · EXPLICIT REFUSALS · REUSABLE CAPABILITY
Acquisition units are declared task costs. They are neither US dollars nor customer revenue.
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1 Build an experiment before demanding an answer
In the held-out network model, an operator must choose a route while every raw measurement mixes
path delay with an unknown clock offset and drift. A precise reading can still leave the required decision
ambiguous. Repeating an uninformative observation does not create the missing distinction. The first
useful product is therefore a measurement program: a permitted combination of readings that removes
the modeled nuisance and preserves the answer the operator needs.

The constructive question is therefore: what measurement program would make the authorized decision
possible? The output sought here is an executable means of answering subsequent questions. It con-
tains permitted channel acquisitions, a nuisance-canceling transformation, a robust decision certificate,
a decoder and a scope that can be checked again when a successor changes the requirement.

This is a deliberately finite research result. Human and AI-assisted engineering specified the model
class, grammar, implementation, tests and experimental protocol. The software then executes bounded
construction and acquisition. It does not discover physical laws, invent arbitrary sensors or create its
own customers. Those distinctions are central to the enterprise claim: useful software may precede a
validated market, but the two must not be reported as the same achievement.

The first product is an experiment the next mission can reuse. Figure 1 follows the retained network
case from an ambiguous raw level to a checked route decision and a changed repair requirement. Its
successor inherits valid construction structure, while the required answer is checked again.

1.1 An additive contribution inside an existing project
The inherited system already contains experiment construction, representation compilers, robust com-
pletion, reusable execution boundaries and capability lineage. The foundation papers explicitly distin-
guish a changed formulation from improved search within one [1–6, 8, 9]. Their executable companions
are substantive prior work. In particular, Out-Learn already synthesizes drift-rejecting measurement pro-
tocols and calibration; Out-Think compiles purpose-preserving representations; Out-Strategise constructs
actions that tolerate unresolved uncertainty; and Out-Execute preserves usable completion boundaries
through change. This paper does not claim to originate those ideas.

The refreshed Alpha main source also includes a separate computational foundry of exact rational
Walsh transforms, XOR convolution and inverse operators, together with capital and retention studies.
Its independent joint planner ties the selected shared architecture, and a supplied specialist improves
the particular inverse operation count. Those results and their excluded costs remain part of the com-
parison [16]. Our finite measurement compiler is an additional domain-specific capability at the existing
workbench seam, rather than a replacement for that foundry or its review history.

1.2 The preceding failure changes the acceptance target
The thermal Foundry research edition demonstrates a constructive progression from fixtures to a station,
an instrument and a successor. Its retained metrology challenge also records a failure that the runtime
did not detect: the predicted-versus-observed heat discrepancy was 4.947712%, below its unchanged 5%
rule, while an independently implemented reference found 8.696402% error relative to the model’s true
heat. Conventional engineering needed 384 initial readings against 672 for the proposed construction.
The modeled centralized laboratory cost CAD 11,704.13 against CAD 12,164.13 for the shared arrange-
ment [7].

These are simulated physics and conditional economics, not physical calorimetry or observed cus-
tomer demand. Their lesson is operational: agreement with a convenient observable can be insufficient
for the useful objective. Here, the acceptance obligation names every pair of modeled worlds that requires
different decisions. A good fit alone cannot discharge that obligation. The protection still depends on the
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01 THE INHERITED LIMIT

A reading is not yet a decision.

Six supplied channels; eleven modeled network
states. Each raw reading mixes a link response
with unknown clock offset and drift:

yi = si(w) + β0 + β1i+ ϵi.

A single channel cannot certify the route. The
task asks only: retain north or divert south?
Exact fault location can remain unresolved.

02 CONSTRUCT THE MEASUREMENT

Cancel nuisance; certify the decision.

The frozen compiler selects the actual contrast

z = y0 − 2y1 + y2,
a = (1,−2, 1, 0, 0, 0).∑

i ai =
∑

i iai = 0: offset and linear drift
cancel. With |ϵi| ≤ 1, the remaining error radius
is 4.

Certificate: all 28 different-action world pairs
have disjoint feasible intervals.

03 EXECUTE THE ROUTE MISSION

Three acquisitions now suffice.

The executable decoder distinguishes the two
actions across every admitted world and
bounded error:

Divert south
z ∈ [−94,−86] ∪ [−54,−46].

Retain north
z ∈ [−14,−6] ∪ [6, 14] ∪ [26, 34].

Other transcripts are refused. Preserve the
qualified construction templates and their
validity boundary for the next requirement.

04 QUALIFY A REPAIR SUCCESSOR

Inherit the method; rebuild the proof.

Reuse six valid templates. For eleven exact
repair labels, construct a new two-contrast
program and recheck all 55 different-decision
pairs.

Quadratic clock drift invalidates that
scope. The old grammar completely refuses.

An authorized grammar expansion constructs
a′ = (1,−3, 3,−1, 0, 0),

with a new scope-bound decision certificate.
Reuse never substitutes for requalification.

build

use

inherit

EXECUTED SYNTHETIC SOFTWARE • Local technical qualification • Institutional admission not established

Figure 1: Construct the observation that makes the decision possible. The numbered path follows a retained
held-out network mission and its repair successor [14, 20]. Channels 0–5 are clock-before, north, south, east-cross,
west-cross and clock-after. The weights, intervals, inheritance and refusal are recorded results, not proposed sen-
sors. Conventional static and adaptive references tie the route’s three-unit acquisition cost and both repair costs.
The enlarged grammar is supplied and the clock model changes; the rebuild is not an isolated cost or speedup
comparison. Technical acceptance applies only to the declared finite synthetic model; it establishes neither physi-
cal calibration nor customer value.

correctness and completeness of the supplied world, nuisance and error models; no internal certificate
can prove those assumptions from itself.

2 Three candidate families and the choice of a flagship
We developed three candidate families before selecting the implementation. Each would construct a
reusable means of production, but each faces a different cheapest test.
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Table 1: Novelty statement and explicit boundary of the contribution.

Item Concrete statement

Inherited capability Finite construction, exact references, source-bound artifacts, the Alpha workbench
interface, existing lineage/recovery facilities and separate commissioning backends.

Restrictive assumption The supplied observation interface must be accepted even when it cannot distinguish
the beneficiary’s required decisions.

New implementation A bounded integer-contrast grammar compiled into a decision-pair cover, exact
rational observation handling and scope-checked structural inheritance across three
mission families.

New feasible activity Within the admitted models, an operator can request a diagnostic decision, an assay
disposition or a route/repair decision and receive a checked acquisition program or a
complete scoped refusal.

Decisive experiment Freeze the compiler, reveal a different inverse domain, retain only valid structure,
reject a changed nuisance scope and reconstruct the missing capability without
altering the original compiler or reference.

Not rebuilt The native harness, wallet/admission system, shared runtime registry, contracts,
release publisher, thermal instrument or existing six-stage Discovery Lab.

Table 2: Candidates, downstream opportunities and early falsification.

Family Bottleneck, construction and first
deliverable

Downstream opportunities and
cheapest falsification

Discoverability
compiler

An inherited interface can leave the
required decision ambiguous.
Synthesize nuisance-rejecting
measurements and a finite robust
decision program from already
authorized channels. Existing exact
arithmetic, finite search and
workbench extension facilities suffice
for a first software diagnostic
protocol.

Digital fault isolation; synthetic assay
disposition; network route or repair
diagnosis. Freeze the compiler, expose
it to a new domain, and compare its
complete result with an independently
implemented optimizer using the
same grammar. A mismatch, false
refusal or unjustified acceptance
falsifies the corresponding claim.

Robust productive
systems

Expensive diagnosis may be
unnecessary if a modular design
works across the uncertainty class.
Construct verified tolerance and
reusable production boundaries. A
first deliverable is a finite robust
service configuration with an
independently checked completion.

Resilient software deployment;
uncertain supply configuration;
repairable process modules. Compare
against a competent centralized robust
optimizer on identical uncertainty and
quality constraints. Much of this
mechanism is already addressed by
Out-Strategise and Out-Execute,
reducing the additive scope here.
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Family Bottleneck, construction and first
deliverable

Downstream opportunities and
cheapest falsification

Capability and
commitment
composition

Several useful outputs may remain
individually uneconomic because
they each bear a shared setup cost.
Combine existing capabilities with
voluntarily accepted, conditional
commitments. The first useful
artifact is an auditable feasibility and
funding schedule.

Shared test access; coordinated
software migration; pooled
nonexclusive research services. Insert
executable independent offers and
cash timing, then check whether the
package is still financeable. No such
external offer is available in this record;
Invent the Economy and Foundry
already supply substantial modeled
precedents.

Discoverability was selected because a complete, inexpensive falsification is available before inventing
demand or constructing physical equipment. The finite model gives an inspectable distinction between
ambiguity, insufficient acquisition budget and unfinished search. The cross-domain successor can test
whether the retained object is a reusable construction method rather than another rendering of one
thermal output. This choice does not establish a new general algorithmic field: experimental design,
bounded-error identification and set covering are established foundations [10, 22, 25].

3 A finite compiler of decision-relevant measurements

3.1 Worlds, decisions, nuisance and acquisition
A mission supplies a finite world set W , a required decision g : W → D, and n permitted channels.
Channel i has known modeled response si(w), positive acquisition cost ci, and error radius ηi ≥ 0. The
integer matrix N ∈ Zn×m describes the shared additive nuisance. One experiment acquires its selected
channels according to

yi = si(w) +Ni,:θ + ϵi, θ ∈ Rm, |ϵi| ≤ ηi. (1)

The same θ applies within that experiment; its value may change between experiments. Every error
vector in the declared box is admissible, and each experiment receives fresh errors. Here independent
describes a Cartesian feasible set, not an assumed probability distribution or a claim about stochastic
independence in a laboratory.

A contrast is an integer vector a ∈ Zn. It produces the observable

za = a⊤y = a⊤s(w) + a⊤ϵ when a⊤N = 0. (2)

The compiler’s finite grammar G restricts support size, coefficient magnitude and the ℓ1 norm. It retains
primitive vectors, gcd(a1, . . . , an) = 1, with first nonzero coefficient positive. These conventions remove
proportional sign copies; they do not enumerate all imaginable measurements. A contrast costs

C(a) =
∑
i:ai ̸=0

ci, ρa =
∑
i

|ai|ηi, Ia(w) = [a⊤s(w)− ρa, a
⊤s(w) + ρa]. (3)

Each nonzero-weight channel is read and charged once per experiment. Repeating a channel in a dif-
ferent contrast incurs a fresh acquisition and another charge. Reusing one raw reading across several
contrasts changes the feasible transcript geometry and is outside this contract.

The relevant unknown is the decision, not necessarily the complete world. Define

P = {{u, v} ⊆ W : g(u) ̸= g(v)}.
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Worlds requiring the same action may remain indistinguishable. This purpose-specific quotient can
reduce the obligation without weakening the externally specified task.

3.2 A complete separation criterion
Theorem 3.1 (Robust decision separation under fresh bounded errors). Let E ⊆ G be a static finite set of
nuisance-canceling experiments, executed according to Equations (1)–(3). A decoder can return the correct decision
for every modeled world and every admissible transcript if and only if

∀{u, v} ∈ P , ∃a ∈ E : |a⊤(s(u)− s(v))| > 2ρa. (4)

Proof. The image of the channel-error box under a⊤ϵ is exactly the interval [−ρa, ρa]. Consequently, the
feasible transcript set for world w is the Cartesian product

TE(w) =
∏
a∈E

Ia(w).

Fresh errors make every coordinate-wise choice attainable. Two such products intersect if and only if
their intervals intersect in every coordinate. They are disjoint if and only if some experiment satisfies
the strict inequality in Equation (4).

If all different-decision world pairs have disjoint transcript sets, every feasible transcript is compati-
ble only with worlds sharing one decision. Returning that decision is correct. Conversely, if a different-
decision pair overlaps in every coordinate, choose one point from each interval intersection. The re-
sulting identical transcript is feasible in both worlds. Any decoder must return the same answer on it
and therefore fails in at least one of them. A refusal to decide does not count as a correct completed
decision.

Touching intervals overlap at their endpoint. Replacing> by≥would incorrectly certify such a bound-
ary. The implementation’s negative witness takes the midpoint of each pairwise intersection. Twice this
midpoint is an integer because centers and radii are integers; it is therefore representable without round-
ing. The witness proves ambiguity inside the complete admitted grammar, not impossibility for a better
sensor, a different error model or an expanded grammar.
Corollary 3.2 (Exact finite cover formulation). For each a ∈ G, let Sa ⊆ P contain the pairs separated by that
contrast. Minimum additive acquisition cost among static grammar programs is

min
xa∈{0,1}

∑
a∈G

C(a)xa (5)

subject to
∑

a: p∈Sa

xa ≥ 1 (p ∈ P).

If some p belongs to no Sa, the complete grammar cannot identify the decision.

Proof. The constraints are exactly Theorem 3.1, and the objective is the stated fresh-acquisition cost. Re-
peating an identical experiment does not enlarge worst-case pair separation under independently chosen
bounded errors, so a static set suffices.

This is a reduction to an established optimization problem, not a claim to have invented set cover.
The implementation first enumerates the admitted contrasts, collapses equal coverage to a cheapest rep-
resentative and removes a contrast whose coverage is contained in another no-more-expensive one. A
greedy feasible cover supplies an incumbent. Exhaustive branch-and-bound then selects an uncovered
pair and explores its covering candidates, memoizing the cheapest cost for each covered-pair state. Every
feasible improvement must take a candidate covering the selected pair; positive costs and the incumbent
justify the pruning. A completed search therefore establishes the minimum within this static grammar. An
adaptive decision tree can have a lower worst-case cost, as our control experiment demonstrates.
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3.3 A small constructive example
Consider three equally priced readings at t = 0, 1, 2, with unknown offset and drift,

N =

1 0

1 1

1 2

 , a = (1,−2, 1)⊤.

Then a⊤N = 0. With channel-error radius one, ρa = 4. Let the two modeled signals be s(u) = (0, 0, 0)
and s(v) = (0, 6, 0), requiring different actions. Their contrast centers are 0 and −12; the intervals [−4, 4]
and [−16,−8] are disjoint. Three acquired readings yield a robust decision despite unrestricted affine
nuisance.

A single channel cannot cancel the offset; two distinct times cannot cancel both nuisance columns with
a nonzero contrast. Under this illustrative grammar, constructing the three-reading interface creates an
available decision. This algebraic example explains the mechanism; it is not an additional empirical
result or a model of a commissioned physical sensor.

−16 −12 −8 −4 0 4

decision g(v) decision g(u)

gap

Figure 2: The illustrative contrast cancels offset and drift. Correctness concerns the entire modeled intervals,
including their endpoints. An apparently central or likely observation cannot substitute for separation of those
intervals.

4 Executable capability, scope and succession
The frozen core has no third-party runtime dependencies and exports createCompiler, validateProblem,
inspectProgram and executeProgram. It is bounded to ten channels, 64 worlds and four nuisance columns;
coefficient magnitudes are at most three and total absolute weight at most twelve. Construction retains at
most 1,024 templates, emits at most 128 selected experiments and limits serialized results. Input framing
rejects non-JSON objects, accessors, sparse arrays, forbidden keys, invalid Unicode and non-safe integer
fields [14].

The compiler distinguishes four operationally important outcomes. COMPILED includes a separating
optimum within the mission acquisition budget. OVER_MISSION_BUDGET retains an identified optimum
that exceeds that budget. UNIDENTIFIABLE_WITHIN_GRAMMAR requires complete template construction and
an uncovered different-decision pair. BUDGET_EXHAUSTED means search, framing, retention or serializa-
tion did not complete; it cannot be used as a negative scientific result. The logical work meter and
cooperative checkpoints are separate from wall-clock execution deadlines.

A program binds the complete canonical problem, including world responses, decisions, channel
costs, nuisance, grammar and budget. Before decoding, inspectProgram recomputes legality, nuisance
cancellation, response intervals, cost and pair separation. It does not independently redo the minimum-
cost optimization; independent references address that claim. Observations are either safe integers or
exact numerator/positive-denominator pairs. executeProgram uses BigInt cross-multiplication to com-
pare them with interval bounds. It returns DECIDED, OUT_OF_SCOPE or AMBIGUOUS; hidden synthetic
truth belongs only to the evaluator.

This exact transport was a substantive repair. Early review identified that the declared continuous
observation model did not fit an integer-only decoder, and also found a coerced Boolean identity. The
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frozen source has rational observation handling and strict identity regressions. Correcting these defects
is recorded engineering, not autonomous self-repair by the enterprise.

4.1 What survives a changed mission
The reusable library stores immutable legal contrast templates, keyed by schema, channels, nuisance
and grammar. It does not cache the answer, world responses, goal-pair cover or acceptance. Those are
recomputed for each mission. A change in required decisions can therefore reuse the same structural
search while constructing a different program. A changed nuisance matrix or grammar forces a new
library key. A previously emitted program fails direct scope inspection on any changed problem.

The cache is bounded to eight entries and is in-process. Restart discards it; durable journal recovery
is a separate runtime concern. This distinction prevents a memory optimization from being presented
as an independently owned, persistent enterprise capability. The source-bound program, evidence and
lineage proposal are the objects that a maintained harness can review and retain.

Table 3: Causal roles of the six Out-stages and executed ablations. These measurements were made in portable
V8; their logical work units are separate from the direct Node test results.

Stage Constructive role Removal or change and observed consequence

Out-Learn Construct informative permitted
measurements.

Primitive-only support one yields zero legal
templates and a complete within-grammar refusal.

Out-Think Preserve the required decision while
removing irrelevant distinctions.

Digital health needs 5 goal pairs instead of repair’s
15; work is 2,355 versus 2,506, with acquisition cost
6 in both.

Out-Design Synthesize a realizable
nuisance-canceling program.

Removing magnitude-two coefficients from the
tested three-support grammar leaves zero legal
templates and refusal.

Out-Strategise Resolve decision-relevant uncertainty
and neutralize declared drift.

Omitting drift proposes cost 5, but the original
scope gate rejects it. Six tested true-drift
acquisitions under that wrong model return
out-of-scope.

Out-Execute Reuse a valid structural boundary
and reconstruct current responses.

Cold compilation costs 2,506 logical units; reused
structure costs 731, with identical program and
acquisition cost 6. Restart requires rebuilding.

Out-Evolve Test a changed requirement without
silently widening the parent’s claim.

Post-freeze route choice costs 3; finer repair costs 6.
Changed quadratic drift invalidates the old
grammar; explicit reconstruction costs 4.

The wrong-clock test is a useful negative control, not a general detector of every model error. Some
incorrect models can generate observations inside the accepted intervals and still produce a wrong real-
world decision. The conditional theorem cannot settle that problem. Field calibration, independent
measurement and model revision remain necessary before physical use.

The accepted cache behavior reduces 1,775 metered operations in the stated repeat case. It does not re-
duce that case’s acquisition cost and does not establish cheaper full production once engineering, check-
ing, inference and support are charged. A changed grammar producing a cheaper answer on a changed
scope is a new qualification, not a clean improvement comparison against the old task. Neither result is
general recursive self-improvement.
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5 Experiments: useful construction, conventional ties and a held-out successor

5.1 Freeze, independent reference and decision accuracy
The compiler was frozen at Alpha commit ece8f2aa; its complete SHA-256 identity appears in Ap-
pendix A. The independent reference has a separate source hash. It was authored separately within the
same research effort, which provides implementation diversity but not institutional independence or
an external audit. The post-freeze family was constructed after the compiler freeze; its exact source and
ordering are retained in same-team run records, rather than an external preregistration [14, 20].

The direct core suite records 21 passing tests on Node 24.19.0. The workbench adapter and delivery
suites add 13 and 7 checks, respectively: 41 direct Node checks with no failures or skips. These are
observations on that actual runtime. They are not qualification on the repository’s pinned Node 22.17.1,
an installed four-repository release or an EVM execution.

The independent numerical comparison covers 124 complete static checks: four development tasks
and 120 generated finite problems. The generated cases include 50 compiled programs, 66 complete
within-grammar refusals and four optima above the mission acquisition budget. Ten additional adver-
sarial controls exercise declared boundaries. Agreement means agreement for these explicit finite cases,
not an error-rate estimate for a population of real diagnostic problems. A later exhaustive observation-
cell check has status passed in a later local verification at 23:24:00.800 UTC and count 791. It partitions
each selected experiment axis at every independently recomputed interval endpoint, tests endpoints,
open regions and exterior cells using exact rational representatives, and enumerates the Cartesian prod-
ucts. Across the three compiled held-out programs, 147 cells return the required decision and 644 return
out-of-scope, with zero mismatches or ambiguous acceptances. Three stale-parent-scope controls also
reject. This is later verification of the retained family, not pre-evaluation preregistration.

5.2 Three materially different mission families
The first family diagnoses a digital module. Its response signatures come from executable XOR, AND,
OR, NAND and stuck-output functions under four input stimuli, with reference channels and affine nui-
sance. One requirement asks for a health decision; another distinguishes the repair-relevant function.
Both yield cost six using two contrasts. The second family uses a two-component, four-band synthetic
mixture model with blank channels. Concentrations are drawn from a bounded finite catalogue; dispo-
sition and exact-quantity requirements yield cost seven using one contrast. Every synthetic acquisition
is freshly executed, and its truth is withheld from the decoder.

The third family is independently authored network tomography revealed after the freeze. It changes
the inverse domain and then changes the requirement within it. Route choice needs cost 3 and uses a
library with 6 legal templates. Exact edge-and-severity repair needs cost 6 and reuses that structural
library while recalculating the decision obligations. Quadratic clock drift invalidates the old grammar:
complete construction yields 0 legal templates and a refusal. An explicitly expanded grammar with
support at most four, coefficient magnitude at most three and ℓ1 limit eight constructs a new program
costing 4 from 5 legal templates.

The quadratic successor is not a pure six-to-four improvement. Both its nuisance scope and admit-
ted construction grammar change. Its value is evidential: the system refuses an invalid inheritance,
constructs new permitted structure and requalifies the changed task. The frozen compiler and the in-
dependent reference remain unmodified. The conventional methods tie every listed development and
held-out acquisition result; the adaptive control wins two versus three. These are evidence against a
blanket superiority claim and useful checks that the benchmark does not require the proposed method
to win.

The three families share a finite inverse-problem interface but differ in what generates their signals and
what decisions they support. That is more than three copies of a stored output, yet it remains narrower

Boucher / MONTREAL.AI / QUEBEC.AI 8



THE DISCOVERABILITY COMPILER SUCCESSOR Ω

Table 4: Acquisition results. All numbers are declared weighted acquisition units. Conventional static and adap-
tive references receive the same permitted measurement grammar. A dash denotes a complete refusal, not a
zero-cost successful mission.

Mission requirement Compiler Static Adaptive Templates

Digital repair 6 6 6 6
Digital health 6 6 6 6
Mixture disposition 7 7 7 6
Mixture quantification 7 7 7 6
Held-out route choice 3 3 3 6
Held-out exact repair 6 6 6 6
Changed quadratic drift, old grammar — — — 0
Changed quadratic drift, enlarged grammar 4 4 4 5
Separate adaptive-advantage control 3 3 2 3

than arbitrary scientific discovery. The signal model, finite catalogue and lawful permission to acquire
each channel are supplied. Real uncertainty outside those declarations is not covered.

5.3 Inheritance, rejection and the cost of improvement
A non-inheriting compiler reconstructs the same legal contrasts before each mission. A cached compiler
retains their immutable structural library. The repeated digital-repair ablation gives identical programs
and acquisition cost, with logical work declining from 2,506 to 731. Its purpose is to demonstrate what
was inherited: complete enumeration of a structure whose key is unchanged. It does not treat previous
construction as free; the cold construction remains part of the lineage cost.

The scope-changing successor and malformed-certificate tests retain rejected attempts. They distin-
guish a useful acceptance from a convenient edited criterion. The theorem’s decision requirement, error
bounds and exact comparison are not weakened to rescue a failing program. A changed problem is
named and qualifies separately. Promotion into a native capability inventory still requires the existing
owner’s acceptance path; the research compiler cannot authorize its own operational authority.

A complete improvement account must charge proposal generation, sandbox execution, reference
evaluation, qualification, failure and monitoring, then compare under the original acceptance test. The
present arithmetic/work and wrapper records cover only their declared portions. Human engineering
and full monetary overhead remain unknown. The accepted structural optimization and rejected invalid
scopes are concrete software results; a self-directed general improvement system is not established.

5.4 Load, contention and recovery
Repeated compilation can measure execution capacity without measuring customer demand. The load
protocol therefore retains mission composition, concurrency, source/runtime identity, quality, errors,
wall time, p50/p95 latency, work and human intervention separately. Identical cached requests alone
would understate heterogeneous construction and contention. Fresh, cached and centralized reference
treatments require the same decision target.

The three treatments completed 333 missions with zero failed sampled world decisions or indepen-
dent program checks: an inherited workbench, a non-inheriting workbench and a centralized direct
call to the same exact compiler. Table 5 reports the inherited treatment. The host ran Node 24.19.0 on
Linux x64, Intel Xeon Platinum 8573C, with eight available logical processors and 10.45 GB reported
memory; no CPU isolation was assumed. Calls shared one Node process, so concurrency four describes
cooperative contention, not four Fleet workers. At 100 missions, inherited construction used 117,846
logical units against 284,617 without inheritance (58.6% fewer), with 94 cache hits and six misses. Nev-
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Table 5: Actual inherited-workbench load measurements. All world decisions were sampled and independently
checked against the declared models. Service latencies exclude pending queue wait and are milliseconds; concur-
rency counts cooperative calls in one Node process.

Missions Composition / concurrency Completed Errors p50 p95

1 digital 1 / 1 call 1 0 102.90 102.90
10 digital 4, mixture 3, network 3 / 4 calls 10 0 182.14 215.32

100 digital 34, mixture 33, network 33 / 4 calls 100 0 189.23 405.51

ertheless, elapsed time was 5.412 s with inheritance, 3.616 s without and 0.294 s for direct centralized
execution. The corresponding throughputs were 18.48, 27.66 and 339.66 missions/s. Service latency
starts at worker dequeue and excludes pending queue wait. This single noisy timing run supports no
speedup claim. All three spent 582 mission acquisition units plus 4,338 additional validation acquisition
units; these are not dollars. Independent review time, monetary unit cost and setup labor remain un-
known. Nine initial operational controls passed. A malformed-input control initially failed because its
fixture tried to mutate a frozen problem before reaching the compiler; the preserved amendment clones
the fixture and confirms the unchanged compiler rejects the boolean identity. A second, separately re-
tained 333-mission campaign was performed to verify complete execution-source binding after the first
runner omitted its own bytes and the independent reference from the aggregate identity. It also passed
every sampled decision and program check. At 100 missions, inherited/non-inheriting/direct elapsed
times were 4.139/6.304/0.610 s. The wall-time ordering of the two workbench modes reversed; direct
execution remained fastest. Both cohorts and their raw files are retained, so this is not a replacement of
the first timing sample. The second campaign’s ten operational controls passed.

Figure 3: Two retained single-host campaigns at 100 heterogeneous missions. Structural reuse reduces counted
compiler work in both. The workbench timing ordering reverses; direct centralized execution remains faster. The
direct solver meets the same scientific quality target but omits workbench artifacts. All paths use the same acqui-
sition units. These two campaigns provide no controlled causal allocation of timing overhead, confidence interval
or general latency claim.

No synthetic throughput observation establishes independent validator capacity, financially realiz-
able order volume or 100 viable businesses. Outages, malformed inputs, duplicate requests, exhausted
budgets and restart uncertainty belong in the failure account. A replay of a retained receipt demonstrates
that receipt’s inspection path; only a new execution can supply new operational evidence.
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5.5 Post-freeze review: preserve the experiment, correct the implementation
The numerical campaigns above use the retained 1.0.0-experimental compiler. A subsequent public
review found that a mission whose worlds all require the same decision still enumerated the mea-
surement grammar before selecting the empty program. Under a 2,000-unit work budget, the same-
goal digital control exhausted its resources despite needing no acquisitions. The separately identified
1.0.1-experimental correction returns the checked zero-experiment program after framing, preserving
metering and serialization bounds. It completes that control in 248 counted work units at zero acquisi-
tion cost. This is an ordinary review-assisted correction, not autonomous invention or general recursive
self-improvement.

The corrected source passes 22 core checks, including the new regression, plus the unchanged 13
adapter and seven delivery checks on Node 24.19.0. A separate comparison re-executes 128 already-
public inputs: 124 reference cases and four former held-out cases. All 111 nontrivial results from fresh
compiler instances match the frozen implementation after removing only the version field; the 17 same-
goal cases retain their programs while avoiding construction. The shortcut does not warm the grammar
cache for a mission that already knows its decision. The independent checker accepts all 61 returned
programs. These are post-review regressions, not a second blinded successor study or a replacement for
the original timing measurements. Exact frozen compiler/test bytes and the original browser bundle are
preserved; the current interface embeds the corrected compiler. The amendment, commands and raw
checks are in evidence/post-review/.

6 One enterprise journey inside the existing architecture
The product identity is TRANSFORMATIONAL META-AGENTIC α-AGI. The intended journey follows
Identify; Out-Learn; Out-Think; Out-Design; Out-Strategise; Out-Execute; Out-Evolve. Table 3 gives these
stages causal roles. A screen bearing their names is not their implementation.

The smallest working research journey accepts a bounded mission, compiles a measurement program,
executes a synthetic acquisition, decodes the observations, checks the evidence and exposes a successor
proposal. Its thin extension uses the maintained createWorkbench(adapters) seam; it does not supply
a fifth platform. The retained direct suites exercise the additive adapter and delivery implementation.
Their exact checkpoint, retry, idempotency and recovery scope must be taken from the corresponding
source-bound records, rather than inferred from inherited runtime features. Native registration and
installed receiver acceptance remain separate owner gates. The public experience must state whether a
result is a newly executed synthetic run, a retained replay or an unavailable backend operation. Wallet-
free inspection does not imply contract settlement.

The architecture docket records exact source paths, interfaces, tests and ownership boundaries for
each required component. The abbreviated map below distinguishes reusable existing implementations
from this candidate’s remaining integration. Repository-local tests are named evidence locations; their
existence does not mean they were rerun in this experiment [12, 13, 15, 17–19].
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Table 6: A–H architecture map. Existing owners retain their components; the candidate owns only its additive
compiler, narrow adapter and research material.

Component Actual source and interface Tests, owner boundary and candidate
gap

A. Insight Alpha’s discovery.py consumes
inspectable supplied excerpts, interval
scores and an exact allocation model to
draft opportunities and plans.

test_insight_discovery.py; Alpha Insight
owner. Supplied sources are not
autonomously authenticated market
foresight. Candidate finite models and
decisions are authored inputs; a full
source-to-FusionPlan discovery service is
not established here.

B. Nova-Seeds NovaSeed.sol seals
capsule/plan/evidence hashes, job
count, metadata and parent in an
ERC-721 genome. Studio and
ascension.py handle the off-chain
handoff.

Native handoff and lifecycle contract
tests; Ascension/Studio owner. No
Discoverability-linked seed was minted.
Hash commitments do not provide
encryption recovery, data rights or legal
ownership of a business.

C. MARK /
risk oracle

AscensionMark.sol and
AscensionRiskOracle.sol implement
admitted funding, review, expiry, job
routing and refunds.

Lifecycle/settlement Solidity suites;
Ascension owner. Historical
source/configuration are audited below;
this compiler run does not establish fresh
chain readiness or funded operation.

D. Sovereign /
Business

Alpha’s successor workbench and
journal contain mission, budget,
authority, queue, obligations, stop and
recovery paths. The enterprise facade is
an existing owner’s separate lane.

Workbench/state/recovery tests; native
harness owner. Candidate wrapper
operation is bounded research execution.
The name confers no legal sovereignty,
unlimited authority or completed
production enterprise.

E. Marketplace The selected Alpha path has bonded
offers and weighted selection. Jobs v0
exposes a separate JobRegistry lifecycle;
Manager has an alternative USDC route.

Market and successor-adapter contract
tests; backend owners. Generic auction,
universally cheapest execution and
interchangeable settlement semantics are
not claimed. No new candidate job is
financially settled.

F. Agents /
Jobs

Alpha’s workbench runs bounded tool
work; Fleet supplies qualified execution
and internal review through its
supervisor; Jobs supplies its actual
commissioning path.

Candidate core/adapter/delivery suites
plus inherited runtime tests;
Alpha/Jobs/Fleet owners. Deterministic
workers are disclosed. This experiment
does not demonstrate remote Fleet
execution, unrestricted model agency or
a completed four-repository round trip.
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Component Actual source and interface Tests, owner boundary and candidate
gap

G. Architect Compiler proposals, independent
numerical comparisons, scope checks
and existing candidate/state/mission
lineage provide a controlled
improvement path.

Held-out and ablation evidence;
candidate author plus native promotion
owner. Current certificates and a
changed-scope refusal operate.
Institutional promotion, field monitoring
and live rollback remain separate
acceptance gates.

H. Council /
CLUB

Actual Ascension admission, stake,
conflicts, selected committees and vote
thresholds; separate producer and
acceptance addresses are enforced in
source.

Risk/market/settlement tests; contract
admission authority. Address separation
does not prove independent beneficial
control. Compiler acceptance and
internal Fleet review do not constitute an
independent Validator Council approval.

The native owner has agreed that reviewed adapters compose through the repository-owned examples
/successor-workbench/native.mjs seam. The candidate supplies its pure wrapper; a focused registration
remains a separate reviewed integration. The held harness/bridge reviews are not bypassed. The final
source refresh observes main e7fbd7e7, incorporating the owner’s PR4873 correction of the failed 8f13b39e
qualification. Main/release qualification remains with that owner; the maintained record still reports
unresolved qualification and restriction scope.

The four repositories retain different responsibilities. Alpha organizes the mission and evidence. Jobs
exposes its selected commissioning and AGIALPHA settlement system. Fleet supplies execution and
the actual qualified review facilities. Manager supplies management and a distinct USDC settlement
alternative. A source-compatible receipt is not evidence that all four installed releases have accepted it.

Coordination is through issue #4850 and focused candidate PR #4872. The original audit pinned Al-
pha 61532fb8; subsequent source inspection refreshed Alpha main to 8f13b39e, containing the merged
#4855 work. The compiler freeze remains its own identity. The held native harness #4863 and stacked
Ascension bridge #4865 keep their owners and unresolved acceptance boundary. No held implemen-
tation is copied into this candidate to bypass review. Existing papers and research URLs remain intact
[14–16].

7 Contract and settlement evidence: exact backend, exact limit
The contract audit begins with Alpha’s CURRENT_MAINNET_DEPLOYMENT and its deployment manifest, rather
than an old release claim. The five-contract suite is AscensionAccess, NovaSeed, AscensionRiskOra-
cle, AscensionJobMarket and AscensionMark. Its published deployment identifies source c0fc5217 and
Ethereum block 26,220,072, observed on 18 October 2026 at 14:51:02.815 UTC. The audit compared the
five contract files and their token helper with the inspected main source and found the same file bodies.
That is source-file equality, not a new chain observation [11, 13].

The machine-readable contract-manifest.json records chain, addresses, source revision, published
ABI and runtime bytecode hashes, configuration and observation time. Complete ABI bytes are not
bundled in that docket, and fresh RPC verification was unavailable. Its runtime identities are historical
deployment assertions, not freshly observed eth_getCode results. The recorded readiness flags were false.
The suite has no global pause; that fact does not authorize funding, establish admission or make every
operation ready.
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7.1 Admission, seed commitments and reviewed funding
Alpha’s actual fixed ENS roots are *.alpha.agi.eth for Business, *.alpha.agent.agi.eth for Agent and
*.alpha.club.agi.eth for Validator. A live matching ENS owner also needs unexpired governor admis-
sion; an NFT does not confer validator eligibility. Wrapped names must be live and owned by the ad-
mitted account. Canonical labels and expiry bounds are enforced in source. These are this suite’s roots,
not a rule that may be transplanted into Jobs or Manager.

NovaSeed’s seal binds a capsule hash, plan root, evidence hash, 1–128 jobs, metadata URI and parent.
Creating a child requires current parent ownership. The immutable genome records the creator; ERC-
721 transfer changes token ownership. The contract does not encrypt a capsule, deliver a decryption
secret, license external data or transfer the original campaign business’s authority. Recovery depends on
the actual off-chain sealing mechanism and the holder of its recovery material.

The risk oracle’s published configuration has quorum two, maximum risk 2,000 basis points and a
minimum stake of ten AGIALPHA. Rounds last seven days and bind the current seed owner. Reviewers
exclude that owner and the seed creator; green status rechecks current eligibility and supporting review-
ers. Availability has bounded capacity and time, and stake locks can outlast an individual reservation’s
early release. These conditions are operational source rules, not a compliance guarantee.

MARK supplies a finite lot-funding mechanism. For current supply s, count q, base b and slope d, its
integral quote is

Q(s, q) = qb+ d q
(
2s+ q − 1{q>0}

)
/2. (6)

This arithmetic sum is not a generic DEX price. Campaign opening binds an eligible owner and a green
seed, a reachable target, a funding window no longer than 30 days and an execution window longer
than three days but no longer than 90. Buying and blooming recheck the relevant admission, risk and
owner state. During Funding, selling retains an exit path even when admission or risk has expired; it is
not conditioned on the funding deadline in the same way as buying.

Blooming ends curve redemption. Routing requires an exact indexed plan proof, an unposted job
index, adequate reserve and time for the auction, execution and review. MARK approves the exact
bounty and resets the allowance. It is the escrow client. Terminal job refunds return to campaign reserve
once. Closing and pro-rata reclamation follow their actual state and time conditions; floor division leaves
the last claimant the remaining rounding dust. Lot ownership is not company equity or a guaranteed
principal repayment.

7.2 Marketplace selection and settlement conservation
The Alpha marketplace bounds bounty, auction and execution windows, reserves bidder bonds and re-
tains at most 32 one-per-agent offers. Its score combines normalized price and duration with a bounded
reputation discount; ties resolve by price, duration and address. This is not a guarantee of the fastest or
cheapest possible worker. Expired or newly ineligible bids can be excluded at award. If no eligible offer
remains, the bounty is refunded and bonds unlock.

Delivery requires the assigned eligible worker, a nonzero evidence hash and bounded URI before
the deadline. Three distinct validators are selected, excluding the business, escrow client and worker.
Two approvals pay; two rejections slash. Eligibility is rechecked at the decision. A late worker can time
out and be slashed, but a missing review quorum produces a full bounty refund and unlock without a
reputation decrement or worker slash. Those failure modes must remain distinct.

For gross bid price p in token base units, each of the two paid approving validators receives gross
allocation e, and the worker gross allocation is w:

e =

⌊
⌊500p/10000⌋

2

⌋
= ⌊p/40⌋, w = p− 2e, (7)

B = ⌊w/100⌋+ 2⌊e/100⌋. (8)
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Burning is rounded separately on those payouts. Thus p = 100 yields e = 2, w = 96, B = 0; p = 104
yields B = 1; and p = 1000 yields B = 9, rather than ⌊p/100⌋ = 10. Net worker and validator payouts,
actual burned units and the unused bounty refund conserve escrow. A slashed bond separately burns
⌊bond/100⌋ and returns the remainder according to the failure path. Refunds are single-use. These are
not claims that every AGIALPHA transfer burns one percent.

The supplementary arithmetic reference enumerated 9,901 prices from 100 through 10,000 and 441
lot-curve cases using exact BigInt. All declared arithmetic checks passed; the maximum gap between
⌊p/100⌋ and the payout-wise burn in that bounded enumeration was two base units. This checks formu-
las, not Solidity storage transitions, token balances, overflow reverts or adapter receipts.

7.3 Two other settlement systems remain separate
Jobs v0 has its own deployed contract set, pause state, ENS/role rules, stake and first-eligible application
lifecycle. Its historical deployment record described managed components paused, a separate per-job
collateral rule and commit/reveal validation. Alpha’s lack of a global pause cannot be used to infer Jobs
readiness. Historical receiver profiles likewise cannot silently become trust in newly selected addresses
[18].

Manager’s route uses USDC with six decimals and its own configurable admission and separate in-
take/settlement controls. It is an alternative explicitly priced route, not an automatic conversion or a
second charge layered onto an Alpha AGIALPHA job. Alpha’s canonical token has 18 decimals. Eco-
nomic utility in either route is not a token-appreciation forecast [19].

A genuine existing test path, tests/contracts/test/ascension/successor-adapter.test.js, executes the
Solidity suite in an unforked local Hardhat EVM and exercises the Python journal/adapter. Authorized
execution with the exact npm lock and hash-locked Python environment resolved missing dependen-
cies and restricted child-process output without changing source, assertions or security settings. The
interrupted first handoff retained receipts and compiler artifacts but lost its full test-console output and
exit receipt. That limitation remains recorded; a later data-only reconciliation passed 106 checks.

To close the specific custody gap, a supplementary qualification on 23 October 2026 at 01:50:49 UTC ex-
ecuted the same 36 unchanged tests: 15 lifecycle/identity, 15 marketplace/failure/recovery/rounding,
three settlement-conservation and three native-adapter cases. All passed with actual exit code zero in
12.354 seconds. Full stdout/stderr, command, timestamps and before/after hashes of 54 executable
source, configuration and lock files are retained in evidence/local-evm/qualification-02/. The run
reused pinned dependencies and compiler artifacts; it is not a fresh compilation. The adapter paid a cor-
rectly reported negative evaluation without admitting the candidate, preserved idempotent settlement
import, rejected an artifact mismatch and refunded/unlocked after missing quorum. A separate dispos-
able fixture records all five deployed runtime identities and configuration; it does not retroactively fill
missing observations in the first receipts. These tests establish existing adapter behavior at Alpha source
61532fb8, not Discoverability commissioning or an installed four-repository journey. All balances and
actors are deterministic local fixtures. No mainnet transaction, external financial signing or transfer was
performed.

Later review found that the historical custody wrapper could record a failed subprocess while return-
ing process status zero. Its successful test and fixture receipts both record actual exit zero and remain
unchanged. A new qualification-runner.py preserves evidence before propagating failure or timeout.
Seven deterministic operating-system subprocess controls pass, covering success, test and fixture fail-
ures/timeouts, nonempty-output refusal and command-line refusal. These controls qualify failure re-
porting for future use; they are not another Solidity execution. The executed historical wrapper remains
preserved with its original evidence.
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8 Commercial value and autonomy remain separate hypotheses
The commercial protocol was recorded locally on 22 October 2026 at 22:46:47 UTC, after software de-
velopment and synthetic testing had begun but before any commercial validation. It is therefore a pre-
registration of the commercial claim, not a retrospective assertion that the technical experiments were
preregistered. The owner challenge is no more than USD 100 in total attributable production cost creat-
ing at least USD 10,000 in independently supportable realizable incremental net value. The preserved
original protocol uses the stricter “more than USD 10,000 threshold. Neither threshold is established;
the result is UNPROVEN.

The uniquely counted output bundle is one generated diagnostic probe program with decoder and
evidence, one generated synthetic assay program with evidence, and reusable compiler software with
its constraints and tests. Its beneficiary is a hypothetical independent engineering or research user. No
customer has been identified, and no purchase commitment or executable bid has been obtained. The
valuation date is 22 October 2026; the proposed realization window ends before 22 November 2026.
Availability of source code is not evidence of an executable market at any price.

Table 7: Commercial evidence categories for this candidate. Missing evidence is not replaced by a graph or a
replacement-cost assumption.

Category Recorded status

Modeled economic value Hypothesis only; no supported monetary estimate. Acquisition weights do not
imply dollar savings.

Realizable incremental value Not established. No independent executable offer, accepted conditions, expiry,
quantity, delivery capacity or net-proceeds evidence.

Settled customer cash USD 0 observed in this research record; no customer payment receipts. This is
not an audit of unrelated company accounts.

Attributable production cost Unknown in full. Inference, compute, tooling, validation, human labor, failures,
acquisition, delivery, support and setup are not silently priced at zero.

The rights statement concerns original code under its actual Apache-2.0 licensing and inherited no-
tices. It does not establish ownership of third-party data, patent clearance, exclusive assay rights or
physical instrument ownership. A claim of realizable value would require a lawful deliverable and a
credible arm’s-length realization mechanism with independent counterparty, conditions, expiry, quan-
tity and available capacity. One offer may be counted once. A capability’s estimated value cannot be
added to all resulting revenue as if those were independent proceeds. Internal transfers, grants treated
as demand, speculative token gains and total-addressable-market arithmetic are excluded.

8.1 Costs with units, unknowns and sensitivity
Let h be host seconds, t inference tokens, m non-validation human minutes and v validation minutes.
These labor categories are disjoint; costs already included elsewhere must not be added again. An illus-
trative marginal cost model is

Cmarg =
h

3600
rh +

t

106
rt +

m

60
rm +

v

60
rv + Cother. (9)

A fully loaded account adds attributable research and setup, for example

Cloaded = Cmarg +
HR&DrR&D

A
,

where A is a disclosed allocation denominator, not evidence of sold units. All quantities and actual
rates require observation. The docket’s sensitivity inputs are hypothetical: USD 0.25/1/4 per host-hour,

Boucher / MONTREAL.AI / QUEBEC.AI 16



THE DISCOVERABILITY COMPILER SUCCESSOR Ω

USD 1/5/20 per million inference tokens and USD 25/75/150 per human or validation hour. They are
not provider quotes.

At those human rates, the entire USD 100 allowance permits at most 240, 80 or 40 minutes before any
other expense. A hypothetical 16 research hours at USD 75/hour costs USD 1,200. Allocation over 1, 10,
100 or 1,000 bundles contributes USD 1,200, 120, 12 or 1.20 each. This is sensitivity analysis, not measured
cost or forecast demand. Inherited research, open-source code and free-at-point-of-use runtime access
remain disclosed subsidies. New-transaction gas is zero because this run made no financial transaction;
that does not make the rest of production free.

8.2 Authorship, interventions and autonomous operation
The research effort explicitly includes human instruction, AI-assisted planning and coding, source in-
spection, protocol design, review, repairs, manuscript work and acceptance decisions. Their minutes
and cost are not completely recorded, and therefore unknown rather than zero. Missing labor telemetry
is not zero labor. The browser’s logical-work counter includes known completed construction reports;
partial work consumed by an externally interrupted construction is not measured. Bounded construc-
tion and acquisition can run after setup without a human supplying each answer; that observation does
not establish a business capable of autonomous customer acquisition, financing, institutional review or
unrestricted self-modification.

The paper therefore separates three tests. Autonomy concerns what execution continues without inter-
vention and which failures require rescue. Scale concerns completed mixed workloads and contention
under a fixed quality target. Succession concerns retained valid capability and newly constructed work
under a changed requirement. The held-out successor supports the third within the finite software
model. None of these tests independently proves market realization.

9 From digital capability to useful physical capacity
The longer-term objective is a succession of productive capabilities: digital methods help construct scien-
tific instruments; qualified instruments help manufacture dependable modules; manufactured modules
support operating infrastructure; that infrastructure delivers useful energy and other services. Each
transition requires a new physical construction and a new acceptance argument. A software certificate
cannot supply missing materials, establish an instrument’s calibration, finance a factory or prove an
energy balance.

The USD 100 total attributable production-cost / more-than-USD 10,000 realizable incremental-value
challenge remains explicit and UNPROVEN. It applies first to the bounded digital deliverable and its
documented realization mechanism. It is not a claim that a USD 100 software run builds industrial
infrastructure. Later projects need their own complete budgets, financing, lawful rights, independent
counterparties and delivery windows. Estimated future energy savings cannot retrospectively establish
today’s commercial result.

9.1 Three layers of claim
Demonstrated now: the finite compiler constructs and uses synthetic measurement programs, exposes
conventional ties and losses, and checks changed inheritance. Its resource evidence concerns declared
acquisition units, logical work and observed software execution.

Testable next: a small, separately authorized low-voltage electrical test fixture could replace one sup-
plied synthetic channel model. A concrete first specimen is a switched resistance/contact network with
reference loads, a calibrated meter or acquisition instrument and controlled fault insertions. Before test-
ing, fix the required fault decisions, environmental range, error budget, allowed probes and comparison
methods. Physically assemble the fixture, record its bill of materials and labor, and evaluate blinded
fault cases using an independent reference measurement. Failure of the assumed drift/error envelope
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must reject or rebuild the protocol. Calibration traceability requires a documented connection to ref-
erence measurements and an uncertainty account; traceability alone does not establish fitness for the
decision [21].

Long-term ambition: extend accepted measurement and production methods into manufacturing,
infrastructure and useful energy service only when the next row’s construction, resources, validation
and economics have been established. The proposed sequence in Table 8 is one concrete development
path, not a forecast or an already operating business.

Table 8: Conditional progression. Everything beyond the first row is proposed, not demonstrated by the present
candidate.

Transition Construction, required resources and
decisive validation

Economic condition and
retained capability

Digital capability Executed compiler and decision programs.
New domains still require inspectable data
rights, a supplied model, computation and
review. Test exact decision correctness,
complete costs and a conventional
alternative.

An independent executable
offer for a lawful
software/service bundle, net of
delivery and support, would
test the USD 100 / USD 10,000
hypothesis. Retain code, scope,
tests and measured costs.

Digital method to
scientific instrument

Build the low-voltage fixture,
switching/acquisition interface and
reference procedure. Charge components,
metrology access, electrical power, bench
time, firmware and qualified labor.
Challenge temperature, drift, repeatability,
omitted faults and the independently
measured uncertainty envelope.

Compare accepted
measurements per complete
cost against buying or using an
existing instrument. A real
laboratory’s authorized need
and available budget must be
evidenced. Retain the
calibrated protocol, drawings,
firmware and permitted
operating envelope.

Instrument to
manufacturing
capability

Use qualified inspection to develop a small
controlled batch of sensor interfaces or
electrical interconnect modules. Add
tooling, material specifications, assembly
instructions, supplier capacity and traceable
batch records. Test yield, interchangeability,
destructive audit samples where
appropriate, aging and rework under the
intended conditions.

A prototype is insufficient:
quoted materials, achievable
batch yield, scrap, maintenance,
warranty and order volume
must support unit economics.
Retain a qualified process and
test fixture, not merely a
successful specimen.
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Transition Construction, required resources and
decisive validation

Economic condition and
retained capability

Manufacturing to
infrastructure

Integrate accepted modules into a separately
engineered monitoring/control subsystem
for a test microgrid, pump station or
industrial energy system. This additionally
needs site access, compatible power
equipment, protection, installation,
commissioning, operators, spares and
applicable approvals. Test outages, sensor
disagreement, safe fallback and recovery at
the system boundary.

An authorized site owner,
funded installation, service
obligations and an executable
acceptance arrangement are
required. Retain verified
interfaces, commissioning
evidence and maintainable
operating procedures.

Infrastructure to
useful energy

Operate generation, conversion, storage or
efficiency equipment supplied by a real
energy source. Meter the contracted
delivery boundary and auxiliary use; record
losses, availability, environmental
conditions and maintenance. Compare
equivalent delivered service against a
preregistered baseline, with independent
measurement.

An actual beneficiary must
accept and pay for delivered
electricity, useful heat or
verified avoided consumption
on stated terms. Retain
validated operating capability
and observed receipts. Energy
output, savings and cash
remain separate quantities.

9.2 Physical production and commercial capacity must agree
A useful inheritance might reduce repeated calibration design, inspection programming or process qual-
ification. It cannot eliminate the next project’s material flow, machine occupancy, energy input, labor
or delivery bottleneck. Supply-chain readiness therefore has to be evaluated at the relevant production
steps, including subcomponents and end-of-life requirements [24]. For a fixed time window, translate
each constraint into complete deliverable units before comparing capacity:

Qaccepted ≤ min{Qmaterials, Qtooling, Qlabor, Qvalidation, Qdelivery}.

Realizable commercial quantity is further limited by independent executable demand. The same
purchase offer, manufacturing slot or shared instrument hour cannot support several simultaneously
promised deliveries. A successor can spend only resources actually available under its authority;
prospective revenue is not collected financing.

Useful energy must be defined at the beneficiary’s required boundary and quality. Electricity at an
accepted voltage/frequency and heat at a required temperature are different services and must not be
combined into an undifferentiated value total. Delivered energy is measured; avoided consumption is
counterfactual. For the latter, compare baseline and post-change energy under comparable production,
weather and operating conditions, as measurement-and-verification practice requires [23]. Include auxil-
iary consumption, storage losses, downtime, upkeep and embodied construction costs in the appropriate
physical and economic accounts, without subtracting losses twice from a quantity already measured at
delivery.

The next physical decision is therefore modest and falsifiable: specify and cost the one instrument
fixture, obtain the necessary permission and reference access, and test whether its independently ver-
ified decisions justify its full cost relative to existing equipment. Passing that test would establish one
additional enabling capability. Manufacturing, infrastructure and energy service would each remain a
further construction to earn.
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10 Reproduction, publication boundary and the next decisive step
The complete package belongs inside Alpha’s existing repository. Its dependency-free builder and re-
search runner write a new evidence directory:

node examples/successor-discoverability/build.mjs
node examples/successor-discoverability/run.mjs new-output-dir

These commands execute the current post-review version and must record its actual source tree and
runtime. To reproduce the original scientific revision, first restore the exact preserved compiler and test
snapshots in an isolated copy, as documented in REPRODUCTION.md. The core, adapter and delivery checks
are independently addressable:

node examples/successor-discoverability/test.mjs
node examples/successor-discoverability/workbench-adapter.test.mjs
node examples/successor-discoverability/execution.test.mjs

Two retained campaigns each wrote nine treatment files, representative workbench packs, conventional
references, controls and an append-only summary hash chain. The first has a retrospective identity lim-
itation: its aggregate omitted the runner and independent reference. The second verified 15 execution-
source members, including both, before measurement. Each closed output directory has a separate post-
run byte inventory covering every raw file; the summary chain alone does not bind all raw observations.
Reproduction starts with the dependency-free HTML builder, then the runner. Original failed controls
and their amendments remain retained. The source and records identify the actual Node 24 runtime;
this is not a clean installed four-repository bootstrap. Raw evidence, configurations, rejected results,
source hashes, the contract manifest and cost unknowns belong alongside the report. A new run is
distinct from replaying inherited evidence. Repeating now-public held-out inputs cannot recreate the
original withholding.

The existing repository pins Node 22.17.1; the direct observations here use Node 24.19.0. The isolated
compiler uses no third-party packages, while the existing runtime, Python adapter, contract toolchain
and paper build have their own pinned dependencies. The local-EVM run installed the exact reviewed
npm lock and hash-locked Python dependencies in isolated task directories. It used the unmodified
source and contract settings with permitted execution access. The complete package records both setup
failures and subsequent successful compilation and tests.

The LaTeX source uses XeLaTeX, BibTeX, DejaVu Sans and P052, with vector mathematics and figures.
Final publication must compile the final source, inspect every final PDF page, and verify the actual pub-
lic PDF/HTML/download bytes. The final paper is compiled from the accompanying LaTeX source.
PDF visual inspection is recorded in the final package manifest. Opening the local HTML in the sup-
plied cloud browser was denied by its URL security policy; desktop/mobile interaction and deployed
download verification therefore remain unqualified. No alternate browser route or publisher was used
to evade that boundary. Existing foundation files and URLs are preserved. A source PR, a downloaded
file and a verified hosted experience are different publication states.

10.1 Limits that define the next experiment
The world catalogue may omit the true cause. Nuisance can be nonlinear or coupled across acquisi-
tions. Error radii can be wrong. Physical acquisitions may share errors despite the fresh-error contract.
The finite grammar can miss a useful measurement, and bounded branch-and-bound can exhaust its re-
sources. Adaptive designs can outperform static covers. The compiler optimizes acquisition units, while
complete enterprise cost may be dominated by qualification and people. Exact arithmetic addresses nu-
merical representation inside the model; it cannot validate the model by itself.

The smallest decisive integration step is to register the new family through the existing owner’s re-
viewed native seam and then commission its actual typed delivery through the already exercised local
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Solidity/Python path, retaining the unchanged finite scientific acceptance tests. The first external sci-
entific extension should then replace one synthetic forward model with an authorized independently
calibrated measurement source and challenge the declared nuisance/error scope. Commercial outreach
or commitments require separate authorization; an executable independent offer would test value only
after its conditions and delivery costs are documented.

The constructive result is already useful at its stated boundary: a mission can acquire a program that
makes its required decision identifiable, retain the valid means of constructing the next program, and
refuse inheritance when those means no longer apply. That is a verifiable increase in available productive
possibility. It earns a place beside the existing flagships without claiming that a simulated answer has
become a deployed enterprise.

A Source identities and evidence custody
All results refer to discoverability-20261022-v1. The short labels used in the paper expand as follows:

Frozen compiler commit
ece8f2aa1480ec7b50f633b7893a11c3f22de894

Frozen compiler SHA-256
746853fe817f7f98e4e41a6534c87f1949acc150e9742d935637d56b6e03f898

Post-review compiler 1.0.1-experimental SHA-256; not the original campaign source
2a5263fc26ff5c8347b9b490612327b78e2c87db8092856be5bc315443d91a58

Independent reference SHA-256
ee44edad7224cdb58cc4aa0e132416efb2904d95eebd96af93fefcd0082a1812

Post-freeze held-out source SHA-256, fixed before its first run
815f9db960f0e634d371c8aa0ddae5576ee45e73f0ad2ea7cc9cb85970801022

Alpha main at the final source refresh; experiment SDK remains pinned to 61532fb8
e7fbd7e7fd0599f66c70ea8fe5e26b178e04f541

Other audited repository revisions
Jobs: ba67d5d19ef7d9ac643f99f2b8f49c160714fdf6

Manager: 3153ac394d37eeecb03e825ecce37559427bc6c3

Fleet: 45759fb096faf8988f58ae5ea71248d0f35a97c7

The Jobs revision above is the original audit target; the final coordination record observes newer main
86c96418 and a separate owner correction in progress. These observations do not define an installed,
qualified cross-repository compatibility set. The evidence manifest retains each file’s byte identity and
observation context; accepted and rejected outcomes remain in the same accountable history. Hashes
provide change detection when compared with a retained trusted anchor. They do not establish author-
ship, independence, immutable hosting or the truth of a reported measurement by themselves.
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