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Part V — Engineering & Operations

Implementation on commodity infrastructure, cost tracking and unit economics, and the forensic

capabilities the audit substrate makes possible.

Chapter 19 — Engineering Implementation
How the architecture translates into running code on commodity infrastructure.

§19.1 Implementation Posture

CertusOrdo is implemented as a set of services running on commodity cloud infrastructure rather
than as a custom hardware appliance. This is a deliberate design choice. The architectural properties
of the system — tensor-level capture, cryptographic seal, audit compounding — are software-realiz-
able on existing infrastructure, and the operational economics of cloud deployment are substantially
better than those of custom hardware for a service whose primary cost driver is storage rather than

compute.

As of May 2026, the implementation used the then-current InSync Tech production stack: the same
infrastructure that operated Aria (B2B Al receptionist), AnswrdBy (consumer Al phone service), and
Symphony (distributed agent coordination) provided the operational test bed for CertusOrdo’s audit
machinery. This was not coincidence; the three product lines were designed in part to provide
CertusOrdo with realistic operational data at production scale. The substrate has since been re-plat-
formed onto the Vox Ordo stack (self-hosted Postgres + dedicated inference infrastructure) — the
architecture described in this chapter is deployment-agnostic and carried over unchanged.

§19.2 The Operational Stack

CertusOrdo’s implementation maps the six pillars and supporting infrastructure to specific stack
components. The mapping is given in the table below, which reflects the May-2026 reference de-
ployment (Supabase, Railway, Make.com, and the AnswrdBy phone service); the substrate has since



been re-platformed onto the Vox Ordo stack, with the layer-to-component mapping carried over un-
changed. BUILT indicates production operation as of May 2026; BUILT (basic) indicates production
with reduced feature scope; STUB indicates skeletal implementation pending full build; PLANNED

indicates specified but not yet implemented.

Component Stack Element Role Status
Schema registry, entity
Aristotle layer Supabase (Postgres) definitions, signed BUILT
schema versions
Railway + custom tensor Inline activation capture
STUB

Watts layer

Aurelius layer

capture

Supabase + policy en-
gine service

Behavioral profiler

during forward pass

Versioned policy storage
and decision-rendering

Persona vs substance

BUILT (basic)

Shakespeare layer . comparison, drift STUB
service i
detection
Counterfactual probe Variant generation and
PLANNED

Dostoevsky layer

service

Resend + report

offline probing

Audience-calibrated at-

Shaw layer . . BUILT (basic)
generator testations and surfacing
Cryptographic signin Hash-chained immutable
SPLAT seal ypiog p- gning ) BUILT
service record production
Voice infrastructure for
Voice substrate ElevenLabs (exclusive) Aria / AnswrdBy / BUILT
Symphony
. Phone connectivity and
Telephony Twilio ) BUILT
call routing
Backend services
Compute Railway . BUILT
hosting
- , Subscription manage-
Billing / commerce Stripe BUILT
ment, payments
) Cross-service workflow
Orchestration Make.com BUILT

automation

Three observations about this stack matter for the architectural posture.



The voice infrastructure was exclusively ElevenLabs. InSync Tech operates voice agents
through a partnership with ElevenLabs and does not use competing voice substrates. This is both an
operational simplification and a strategic commitment: by standardizing on a single voice provider,
the architecture addresses voice-specific audit concerns (synthesis fidelity, prompt-injection resis-
tance, conversational drift) with a single integration rather than maintaining multiple voice provider

integrations of varying audit maturity.

The Backpass and Encouragement Factor are not in the table. These are not infrastructure
components in the conventional sense; they are operational disciplines that the existing components
support. The Backpass reads activations captured by the Watts layer; the Encouragement Factor ap-
plies updates through the standard fine-tuning channels exposed by the underlying model plat-
forms. The proprietary content is in the operational protocols and the parameter-update algorithms,
not in dedicated infrastructure.

Most components in the reference stack were commodity. Supabase, Railway, Stripe,
Resend, Twilio, and Make.com are well-established services with mature pricing, support, and
ecosystems. CertusOrdo’s commercial defensibility does not depend on novel infrastructure; it de-
pends on the operational disciplines and architectural commitments that the commodity in-
frastructure is being used to implement — which is precisely why the subsequent re-platforming

onto the Vox Ordo stack changed nothing architectural.

§19.3 Inline Tensor Capture

The Watts layer’s tensor capture mechanism is the most technically novel component of the imple-
mentation, and the one that most directly determines the architecture’s audit fidelity. Capture is
performed inline with the agent’s forward pass, before output is emitted. The captured state is seri-
alized, hashed, signed, and written to the SPLAT store synchronously with output emission.

Three engineering choices govern the capture mechanism.

Granularity is calibrated against storage economics. Full-fidelity capture of every activation
at every layer would produce SPLATSs of hundreds of megabytes per agent action, which is opera-
tionally infeasible. The implementation uses a sampling discipline: full-fidelity capture for a config-
urable percentage of events (the “witness sample”), differential capture for the remainder. The wit-
ness sample is sufficient for the dominant audit cases; the differential captures fill in the rest.

Latency is budgeted against agent SLAs. For voice agents, end-to-end latency budgets are tight
(typically under 1.5 seconds for human-perceptible turn completion). The capture latency budget
within this is constrained to a small fraction of the total. The implementation pipelines capture



against output emission so that capture latency does not block output: the audit overhead is sub-

perceptual.

Fidelity is independently attested. Each SPLAT contains a fidelity claim — what level of cap-
ture was performed, which activations were retained, what compression was applied. The fidelity
claim is part of the sealed content, so a downstream auditor can determine the audit’s effective reso-
lution for any given event without trusting separate metadata.

§19.4 Policy Engine and Decision Rendering

The Aurelius layer is implemented as a policy engine service that takes a verified SPLAT as input
and produces a decision SPLAT as output. The policy itself is a versioned, signed artifact stored in
the data substrate (Supabase in the May-2026 reference deployment; self-hosted Postgres on the
current Vox Ordo stack), accessible to the decision service through a single canonical API. Policy
changes produce SPLATS in the same chain as agent events, ensuring that the policy’s evolution is it-
self part of the audit substrate.

Decision rendering operates synchronously for the operational path (the cycle’s real-time correction
stage) and asynchronously for the analytical path (aggregate compliance reporting and trend analy-
sis). The two paths use the same policy artifacts but apply them at different cadences, with the ana-
lytical path running on capture from a substantial trailing window of operational decisions.

The policy engine’s decision-rendering API is designed to be auditable in itself. A regulator who
wishes to understand “what would the policy engine have decided in this hypothetical case?” can
submit the hypothetical SPLAT against a frozen policy version and receive a decision SPLAT, with
the same signing and chain semantics as a production decision. This is the engineering realization of
the principle that the policy applies to itself as well as to agents.

§19.5 Behavioral Profiling and Counterfactual Probing

The Shakespeare and Dostoevsky layers are implemented as separate services that consume Watts
and Aurelius SPLATs and produce their own behavioral signal and probe-result SPLATSs
respectively.

The behavioral profiler maintains per-agent baselines for canary inputs and runs scheduled compar-
isons against current behavior. The comparison is statistical (Kolmogorov—Smirnov tests on re-
sponse distributions, divergence measures on confidence calibration). Significant deviations are
flagged as behavioral findings; minor deviations are logged but not surfaced. The flag threshold is it-

self a policy artifact, version-controlled and signed.



The counterfactual probe service generates close variants of completed events and submits them to a
non-production replica of the agent for offline probing. The variant generation is parameterized:
small perturbations to prompt phrasing, conversation context length, surrounding policy con-
straints. The probe results feed back to the behavioral profiler, updating the baselines and surfacing
variant-specific failures as Dostoevsky-layer findings.

§19.6 Surfacing and Attestation Generation

The Shaw layer is implemented as a report generation service that produces audience-calibrated at-
testations from the SPLAT chain. Output formats include: regulator-grade attestations (PDF, struc-
tured to satisfy specific frameworks), board-level summaries (briefer, action-oriented), technical
traces (full SPLAT references with cryptographic chain verification), and public-facing narratives
(plain-language descriptions of incidents and responses).

Each output format derives from the same underlying SPLAT chain; format-specific divergences are
restricted to presentation and emphasis, not to content. The chain reference embedded in each at-
testation allows a recipient to request the underlying technical record, subject to access control. The

Shaw layer’s engineering commitment is that no surfacing can stray from what the chain supports.

Email delivery for surfacings uses Resend. SMS and voice notification (where appropriate) uses
Twilio. The choice of commodity providers for these channels reflects the same design principle that
governs the rest of the stack: established infrastructure, mature operational characteristics, trans-

parent pricing.

§19.7 Deployment, Monitoring, and Continuity

In the May-2026 reference deployment, Railway served as the primary compute substrate, with
Supabase as the data substrate; the current Vox Ordo stack replaces these with self-hosted Postgres
and dedicated inference infrastructure under the same discipline. Configuration is managed through
versioned configuration files that are themselves signed and stored in the audit chain. A configura-
tion change produces a SPLAT.

Monitoring of the architecture itself used Make.com for cross-service orchestration of health checks,
alerting, and routine operational tasks in the reference deployment. The choice reflected InSync
Tech’s broader operational practice: commodity orchestration where commodity orchestration suf-

fices, custom services where the audit’s integrity requires custom code.

Continuity planning is structured around the SPLAT chain’s long-term durability. Hot-tier storage
used Supabase’s standard replication in the reference deployment (self-hosted Postgres replication

on the current stack); archive-tier storage uses external object storage with cross-region replication.



The cryptographic chain is verifiable end-to-end at any point in time, so a regional failure does not

threaten audit integrity provided the chain is recoverable from at least one replica.

§19.8 The Production Gate Tiers

(New in the July 2026 edition — publishing the gate table the production scorer has run since
May.) Every scored action’s six-rubric composite resolves to one of five gates. Thresholds are inclu-

sive lower bounds on the composite in [0, 1]:

Gate Threshold Meaning
) Pure flowstate — a clean chain of
FLOW = 0.90 and every rubric =0.78
splats; auto-proceed
GREEN >0.83 Auto-proceed, clean
Proceed + operator notified within
YELLOW 0.70-0.82
one hour
RED 0.55-0.69 Stop, escalate, wait for review

Rollback + alert + immediate

BLOCK <0.54 .
escalation

One hard rule overrides the composite: if the intent-alignment rubric (Aurelius) scores below 0.30,
the composite is floored at 0.20 — an action that does not match its stated intent can never pass on
the strength of its other qualities. The gate fires synchronously at emit time, before downstream ef-
fects propagate; the heuristic floor requires no external dependencies, and production augments it
with LLM-judged and embedding-similarity checks.

Chapter 20 — Cost Tracking and Unit Economics

Per-SPLAT cost, per-Backpass cost, scaling, and the long-horizon economic model.

Figures are May-2026 estimates at then-current cloud pricing; they date quickly and are retained

for methodology, not as current prices.

§20.1 Why Unit Economics Are Architectural

Unit economics — the cost of producing one unit of the service — are typically treated as a financial
concern separate from architecture. For permanent audit infrastructure they cannot be. The archi-
tectural commitment to universal SPLAT production means that every agent action incurs a SPLAT
cost; the architectural commitment to permanent retention means that every SPLAT incurs an ongo-



ing storage cost; the architectural commitment to compounding through the Backpass means that

every alpha-grade event incurs an Encouragement Factor application cost.

The audit’s viability over the indefinite horizon depends on each of these costs being small enough
that the audit remains economically rational relative to the value of the agents being audited. If per-
SPLAT costs scale linearly with model size while model size grows faster than agent value, the audit
becomes economically infeasible over time. If storage costs accumulate without bound while reten-

tion requirements continue, the audit becomes a balance-sheet liability rather than an asset.

This chapter develops the unit economics rigorously enough that a reader can model the audit’s eco-
nomic trajectory under different deployment assumptions. The components — per-SPLAT cost, per-
Backpass cost, scaling under load, total cost of ownership — are presented with explicit assumptions
stated.

§20.2 Per-SPLAT Cost Breakdown

The cost of producing one SPLAT is the sum of several components, each driven by different factors
and each scaling differently. The table below summarizes the principal components and their typical
magnitudes at May-2026 production scale.

Cost Component Per-SPLAT Cost (est.) Driver
Tensor capture (compute 0.05 - 0.20 ms latency Model size; capture fidelity
overhead)
SPLAT serialization ~5 — 50 KB payload State detail level; compression
Cryptographic seal ~0.5 ms; ~256 B overhead Signing algorithm; key length
Storage (hot tier) ~$0.000002 / SPLAT / month Retention window; replication
Storage (archive) ~$0.0000005 / SPLAT / month Archive class; access frequency
Backpass read Variable; ~1-5 ms Alpha-grade frequency
Encouragement Factor application ~10 — 100 ms per cycle Subspace size; operator cost
Documentation surfacing (Shaw) ~50 — 500 ms per attestation Audience count; format complexity

Three properties of this breakdown matter for the architectural economics.

The dominant variable cost scales with model size, not architecture complexity. Tensor
capture and serialization scale with model size and event frequency, not with the architecture’s own
complexity. As long as model size grows sub-linearly with agent revenue (a defensible assumption:



larger models do not in general produce proportionally larger revenue), the per-SPLAT cost remains

a shrinking fraction of agent revenue.

Storage costs are small per SPLAT but cumulative. A SPLAT in archive tier costs approxi-
mately $0.0000005 per month at May-2026 cloud pricing. A million SPLATSs cost approximately
$0.50 per month to archive. A billion SPLATSs cost approximately $500 per month. The economics
remain favorable for any deployment whose revenue per million events exceeds a few dollars —

which is to say, all deployments worth auditing.

Encouragement Factor application is the largest variable cost. A full Backpass cycle in-
cluding geometric restructuring is two to three orders of magnitude more expensive than basic
SPLAT production. This is operationally manageable because Backpass cycles do not run on every
event; they run only on alpha-grade events, which are a configurable small fraction of total events.
The architectural commitment to compounding produces real cost; the cost is bounded by the alpha-

grade rate.

§20.3 Per-Backpass Cost

A Backpass cycle — the seven-stage meta-cycle of Chapter 6 — integrates work across the inner cy-
cle’s alpha-grade events and applies the Encouragement Factor to the agent. The cost of one
Backpass cycle is dominated by three components: alpha-grade identification (running Aurelius
judgment over the trailing event window), backpass trace reading (loading the activations from the

relevant SPLATS), and Encouragement Factor application (the geometric restructuring operation).

At May-2026 production scale, a complete Backpass cycle over a 24-hour event window for a single
agent cost approximately $0.50—$2.00 in compute and storage I/0, depending on event volume and
the size of the identified alpha-grade set. For an agent producing 10,000 events per day — represen-
tative of a moderately-busy consumer voice persona in the then-operating AnswrdBy service — this
is a unit cost on the order of 0.02 cents per event audited and compounded. The economics improve

at scale.

The Backpass cycle’s cost is structurally bounded above by the agent’s training cost: an
Encouragement Factor application is, mathematically, a constrained form of fine-tuning, and its cost
cannot exceed the cost of fine-tuning the same parameters by other means. The bound matters be-
cause it provides a ceiling on the architecture’s long-run unit economics: regardless of how the
Encouragement Factor is optimized, it cannot become more expensive than the conventional alter-

native it improves on.



§20.4 Scaling Under Load

The architecture’s scaling behavior under increasing event volume is asymmetric across compo-
nents. Some components scale linearly with event count (tensor capture, SPLAT seal, storage write);
some scale sub-linearly (backpass cycles per agent, since alpha-grade rate is bounded); some scale

near-constantly (policy engine, since the policy itself is bounded in size).

The dominant scaling concern is storage. SPLAT count grows linearly with event count, and storage
cost grows linearly with SPLAT count. At sustained high-volume operation — an enterprise cus-
tomer running 100 million events per month — cumulative SPLAT count reaches a billion within ten
months and ten billion within a hundred. Storage cost, at May-2026 archive pricing, reaches ap-
proximately $5,000 per month at the ten-billion-SPLAT level. This is small relative to the revenue of
any operation producing 100 million events per month, but it is a real cost and it must be managed.

The architectural response to scale is tiered retention. SPLATS in hot tier (full-fidelity, fast retrieval)
are retained for a configurable window — typically 9o days. SPLATSs in warm tier (full content, slow-
er retrieval) are retained for a longer window — typically 1—3 years. SPLATS in archive tier (full con-
tent, archive retrieval characteristics) are retained for the regulatory or contractual retention period
— commonly 7 years for financial-grade audit, 10 years for healthcare-grade audit, indefinitely for
some governmental contracts. The tiering produces the cost curve under which the architecture re-

mains economical at very high volumes.

§20.5 Total Cost of Ownership

Total cost of ownership for CertusOrdo deployment, for a representative agent operating at moder-
ate volume (1,000 events per day, 90-day hot retention, 3-year warm retention, 7-year archive reten-
tion), was approximately $50—$200 per month per agent at May-2026 production pricing. This in-

cludes compute, storage across all tiers, and the architecture’s own service overhead.

For comparison, a representative deployed persona generates per-seat subscription revenue (see
current pricing at voxordo.io), with subscribers in the hundreds-to-thousands range per persona.
The architecture’s cost per active persona is therefore in the low single-digit percent of revenue at
maturity, and substantially less than the customer support cost the architecture replaces. For B2B
Aria deployments at enterprise pricing, the architecture’s cost is well under one percent of contract

value.

These figures are operational estimates rather than offered prices. The price CertusOrdo charges for
audit infrastructure depends on the customer’s regulatory context, retention requirements, and the
value of the agents being audited. Volume VI, Chapter 23, addresses the pricing strategy in the con-
text of the broader market.



§20.6 Unit Economic Sensitivities

Three sensitivities are worth naming explicitly because they could change the unit economic picture
if their assumptions shift.

Cloud pricing trajectory. Storage and compute costs have trended downward in real terms for
two decades. If the trajectory continues, the audit’s long-run unit economics improve. If the trajecto-
ry reverses — for instance, due to energy cost increases or supply-chain constraints — the unit eco-
nomics worsen. The architecture’s exposure is asymmetric: storage is the dominant long-term cost,
and storage prices are the most stably-trending component of cloud pricing.

Model size growth. If models grow much faster than agent revenue, the tensor capture cost grows
as a share of revenue. Current frontier-model trajectories suggest that growth is slowing rather than
accelerating; the largest production-deployed models are not orders of magnitude larger than they
were two years ago. The architecture’s exposure to runaway model growth is real but currently
manageable.

Regulatory retention escalation. If retention requirements grow — from 7 years to 15 to indefi-
nite — the cumulative storage cost grows correspondingly. The architecture’s response is the tiering
described in §20.4; as long as long-tail storage tiers continue to drop in price faster than retention
requirements grow in length, the architecture remains economical. The historical base rate strongly

supports this assumption, but it is the assumption most worth monitoring over the long horizon.

§20.7 Why the Architecture Pays for ltself

The unit economic case for CertusOrdo rests on a comparison between two scenarios. In the first, an
AT operator deploys agents without comprehensive audit infrastructure. When an incident occurs —
a regulatory inquiry, a customer complaint, a journalistic investigation, an internal compliance
question — the operator must reconstruct what happened from whatever logs and traces happen to
be available. Reconstruction is expensive (consultant time, legal cost, internal staff hours) and un-
certain (the reconstruction may be inconclusive). The expected cost per incident is high; the fre-

quency of incidents is rising as AI deployment broadens.

In the second scenario, the operator deploys CertusOrdo and pays its modest ongoing cost. When
the same incident occurs, the answer is already available: the SPLAT chain documents what hap-
pened with cryptographic precision, and the Shaw layer can produce an attestation calibrated to the
inquirer’s framework within the hour. The expected cost per incident is low; the frequency is the
same but the response cost has collapsed.

The architecture pays for itself when the prevented incident-response costs exceed the ongoing audit

cost. For operators in regulated industries (financial services, healthcare, government) the inflection



is essentially immediate; the regulatory cost of having no audit infrastructure already exceeds the
cost of having it. For operators in less-regulated industries the inflection point depends on incident
frequency and severity, but the trend is clearly toward earlier inflection as AI accountability expecta-

tions rise.

Chapter 21 — Reverse Engineering Capabilities

What the architecture can recover after the fact — forensic reconstruction from sealed records.

“Audit is forensic when it can tell you not only what happened but why, with evidence suf-

ficient for the question to survive challenge.”

§21.1 The Forensic Use Case

An audit primitive that records every event at tensor-level granularity makes possible a class of
forensic operation that conventional audit cannot support: full reconstruction of what an agent was
doing at any point in its operational history, including the parameter-level reasons for specific out-
puts, the policy context under which decisions were made, and the alternatives the agent considered
but did not select.

This capability is what distinguishes CertusOrdo from the broader category of audit logging. A stan-
dard audit log answers the question “what events did this system produce?” CertusOrdo’s SPLAT
chain answers the substantially deeper question “why did this system produce these events, what
was happening inside it, and what would it have done differently?” The deeper question is the ques-
tion regulators, courts, and investigative journalists are increasingly asking, and the question con-

ventional audit cannot answer.

This chapter specifies what reverse-engineering operations the architecture supports, the conditions

under which they are operationally useful, and the structural limits of forensic reconstruction.

§21.2 Reconstruction from Sealed Records

Given access to a SPLAT chain covering a period of agent operation, CertusOrdo supports the fol-

lowing primary reconstruction operations.

Event-level reconstruction. For any single event in the recorded history, the architecture can
produce: the agent’s full input context, the tensor-level state at the moment of decision, the policy

version in effect, the decision rendered, the correction applied, the documentation surfaced, and any



subsequent learning that derived from the event. This is the complete causal record of a single agent

action, in the four-cause sense of Chapter 13.

Decision-tree reconstruction. For events at which the agent considered multiple alternatives,
the architecture can reconstruct the attention distributions and probability weights that led to the
selected action over the unselected ones. This is not always available at full resolution — sampling
discipline (Chapter 19, §19.3) means some events have only differential traces — but for events in the

witness sample, full alternative-path reconstruction is supported.

Drift trajectory reconstruction. For periods of operation, the architecture can reconstruct how
the agent’s behavior changed over the period in question. The Shakespeare-layer baselines and be-
havioral signals provide the time series; the underlying SPLATSs provide the event-level evidence
supporting any point on the trajectory. A regulator asking “when did this agent’s behavior change?”
receives an answer with cryptographic precision.

Backpass reconstruction. For Encouragement Factor applications, the architecture can recon-
struct what alpha-grade events were identified, what parameter subspaces were targeted, and what
state change resulted. This is the most architecturally sensitive reconstruction (the proprietary con-
tent of the geometric operator is preserved through this) but the operationally important reconstruc-

tion (what was reinforced and when) is fully supported.

§21.3 Forensic Workflows

Reconstruction operations are accessed through workflows calibrated to the inquirer’s authorization

and inquiry type. Four workflows are operationally supported.

Regulator inquiry. A regulator with statutory authority to examine the agent submits an inquiry
through CertusOrdo’s regulator portal. The inquiry specifies the period of interest, the kind of ques-
tion being asked, and the regulator’s authority. The architecture returns: a regulator-grade attesta-
tion produced by the Shaw layer, a list of relevant SPLAT references, and, on request, the underlying
SPLATSs themselves. Every step of the regulator’s access produces its own SPLAT in the audit chain;
the regulator’s inquiry is itself fully recorded.

Internal investigation. InSync Tech’s internal compliance staff investigating an operational con-
cern can submit a more technical inquiry that returns full SPLAT detail, behavioral signal traces,
counterfactual probe results, and engineering-level diagnostic information. Access is privileged but,

again, fully audited.

Legal discovery. A court-ordered discovery request invokes a specialized workflow that produces
a discovery package: relevant SPLATS, attestations, and a cryptographic proof of the chain’s in-



tegrity. The package is structured to satisfy the evidentiary standards of common-law jurisdictions

for digital evidence.

Public-interest research. Researchers working under appropriate ethical frameworks and access
agreements can be granted access to anonymized SPLAT subsets for academic study. The access is
more constrained than the privileged workflows above but supports the architecture’s commitment
to public scientific scrutiny.

§21.4 What Cannot Be Reverse-Engineered
Honest disclosure of forensic limits is appropriate.

Events before deployment of CertusOrdo cannot be reconstructed. The architecture au-
dits what it captures; events that occurred before the audit was active produce no SPLATSs and can-
not be reconstructed by the architecture. For operators considering CertusOrdo deployment, this ar-
gues for early deployment: the audit value of any given moment is the prospective coverage from

that moment forward.

Events outside the witness sample have reduced resolution. Events captured at differential
rather than full fidelity (Chapter 19, §19.3) can be reconstructed at the level supported by the differ-
ential trace. For most analytical purposes this is sufficient; for forensic purposes that require para-
meter-level reconstruction, the witness sample is the operational ground truth, and events outside it

may not support the deepest reconstructions.

Proprietary Encouragement Factor implementation is not surfaced. The forensic record
of an Encouragement Factor application includes what was reinforced and when, but not the propri-
etary geometric operator’s internal construction. This is a deliberate disclosure boundary (Chapter
8, §8.7) and applies even to authorized regulators except under specific NDA arrangements.

External system state is not in the architecture’s record. CertusOrdo records what the
agent did and what was happening inside the agent. External actions (database writes, third-party
API calls) are recorded as events from the agent’s side but not necessarily reconstructible from the
destination’s side. For full end-to-end reconstruction, the architecture composes with the audit sub-
strates of the systems it interacts with.

§21.5 Adversarial Reverse Engineering

The architecture’s reverse-engineering capabilities also serve a defensive function: they allow
CertusOrdo to investigate adversarial activity against the agents being audited. Three categories of
adversarial reverse-engineering are operationally supported.



Prompt injection forensics. Suspected prompt injection events can be reconstructed at the ten-
sor level to determine whether the injection succeeded, what behavioral change resulted, and
whether the agent’s response was contaminated by the injection. The forensic depth supports both
incident response (was harm done?) and threat intelligence (what injection patterns are
succeeding?).

Data exfiltration forensics. Suspected attempts to extract training-set or proprietary informa-
tion through clever prompting can be reconstructed against the SPLAT chain. The Shakespeare-lay-
er persona signal indicates whether the agent’s behavior departed from baseline in response to the

suspected probe; the Watts-layer tensor capture records what was actually returned.

Coordinated abuse forensics. Patterns across many events — coordinated probing by a network
of accounts, distributed jailbreak attempts — can be reconstructed across the SPLAT chain to identi-
fy the pattern, attribute it where attribution is possible, and inform defensive policy updates.

§21.6 The Long-Horizon Forensic Asset

The architecture’s forensic capabilities compound with retention. A SPLAT chain covering a single
month supports forensic reconstruction of that month’s events. A SPLAT chain covering ten years
supports reconstruction of a decade of operation, with the ability to identify trends, attribute long-
running patterns, and demonstrate compliance over the full regulatory retention period.

This long-horizon asset is one of the architecture’s most underappreciated commercial properties.
For operators considering CertusOrdo, the value is not only the immediate audit capability but the
accumulating forensic record that grows in value over time. A ten-year-old SPLAT may seem opera-
tionally inert when produced, but it can become the decisive evidence in a regulatory inquiry, civil
dispute, or historical investigation a decade later. The architecture builds an asset whose value is re-
alized partly in the moment of creation and partly across the indefinite retention horizon.

This is the architectural expression of the founding hypothesis. Al security will never go away; the
infrastructure that audits AI must be designed for permanent operation, which means the forensic
asset must be designed to be useful at any future moment. The SPLAT chain is the architectural

form this principle takes.

§21.7 Synthesis: Reverse Engineering as the Architecture’s Justification

The forensic capabilities specified in this chapter are not an additional feature on top of the audit in-
frastructure; they are the test of whether the audit infrastructure is doing its job. An audit that can-
not support reconstruction is not an audit in the sense that matters when reconstruction is required.
The four reconstruction operations of §21.2 are therefore not optional capabilities; they are the oper-
ational definition of what it means for CertusOrdo to have audited an agent.



Conversely, the limits named in §21.4 are the operational definition of where the audit’s coverage
ends. Honest disclosure of these limits is part of the architecture’s commitment to transparency: an
audit that overclaims its forensic depth eventually fails the inquiries that test it, and the failure is

more damaging than honest acknowledgment of the limit would have been.

Volume VI turns from engineering and operations to strategic position: the threat model the archi-
tecture is designed against, the comparison to alternative approaches in the AI safety landscape, and

the roadmap for the architecture’s development over the coming years.

End of Part V — Engineering & Operations. Part VI — Strategic Posture — addresses threat model,
market position, and roadmap.

Revision note (July 2026): this edition corrects dated deployment references, labels the 3-6-9
meta-phase grouping as the organizing metaphor it was always declared to be (Part III §11.2),
and standardizes spellings. The doctrinal core — five engines, six pillars, the SPLAT, the seven-
stage chain — is unchanged from the May 2026 original. Current state: insynctech.io/research.


https://insynctech.io/research/

