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Appendix
Glossary, Notation, References — consolidated reference materials for the canonical whitepaper.

Appendix A — Glossary

Terms used throughout the whitepaper, with definitions.

Alpha-grade event — An event identified by the inner cycle as exhibiting qualities the system
should reinforce (precise reasoning, correctly applied principle, well-calibrated confidence, appro‐
priate restraint). Alpha-grade events drive the Backpass; non-alpha-grade events are audited but not
reinforced.

Aria — InSync Tech’s B2B AI receptionist product. Operates on the ElevenLabs voice substrate and
serves as one of the operational test beds for CertusOrdo.

AnswrdBy — Consumer AI phone service (sixteen personas at tiered pricing) that served as the op‐
erational test bed for CertusOrdo’s consumer-scale audit in the May 2026 reference deployment.
The substrate has since been re-platformed onto the Vox Ordo stack (self-hosted Postgres + dedicat‐
ed inference infrastructure); the audit architecture carried over unchanged.

Aristotle layer — The architecture’s foundation layer. Responsible for the schema, the four-cause
decomposition of events, and the canonical entity definitions all other layers operate against.
Substrate, not part of the inner cycle.

Aurelius layer — The governance layer. The policy engine that applies principle to verified events
and renders decisions. Sealed decision SPLATs are its primary output.

Backpass — The self-improving meta-cycle that wraps the inner cycle. Seven stages: Alpha-Grade,
Backpass (substage), Atomic Injection, Encouragement, SPLAT, Compressed Consciousness,
Release. Distinct from per-event audit; operates across many events to compound beneficial
behavior.



Compressed consciousness — The state of an agent after Encouragement Factor application:
trained skill held in geometrically-preferred parameter configuration, ready to be released into sub‐
sequent agent actions without effortful retrieval.

Counterfactual probe — A close variant of a completed event, generated by the Dostoevsky layer
and submitted to the agent for offline probing. Probes test whether the agent’s behavior is robust
under small perturbations of input, context, or constraint.

Dostoevsky layer — The adversarial pillar. Generates counterfactual probes and surfaces what the
agent would have done in close variants of completed events. Closes the inner cycle by identifying
what the previous iteration missed.

Encouragement Factor — InSync Tech’s proprietary method for delivering positive reinforce‐
ment at atomic granularity such that the reinforcement compounds across cycles without requiring
re-application. Principles disclosed in Chapter 8; implementation reserved.

Forward pass — A single inference run through an agent’s model architecture, producing output
and (in CertusOrdo’s instrumentation) an associated SPLAT recording the tensor-level state at deci‐
sion time.

Frictionless engineering — The architectural design goal that the system’s self-improvement
should compound without proportional re-application at each cycle. Limiting target rather than ab‐
solute claim; operationalized through Encouragement Factor geometric restructuring.

Inner cycle — The five-stage per-event audit cycle: Verification (Watts), Decision (Aurelius),
Correction (Shakespeare), Documentation (Shaw), Learning (Dostoevsky). Closed loop. Returns to
Verification after Learning.

InSync Tech — InSync Tech, Inc.  The Florida-based AI infrastructure company that operates
CertusOrdo as well as the Aria and Symphony products — and, in the May 2026 reference deploy‐
ment, the AnswrdBy phone service, whose substrate has since been re-platformed onto the Vox
Ordo stack.

Landauer’s principle — The thermodynamic lower bound on the energy required to erase one bit
of information at temperature T: E_min = k_B T ln 2. Provides the physical grounding for the
Backpass’s existence claim (Chapter 10).

Pillar — One of the six architectural commitments named after a philosopher: Aristotle, Watts,
Aurelius, Shakespeare, Dostoevsky, Shaw. Each pillar addresses a structural question that the others
cannot.



Policy — A versioned, signed artifact specifying what behavior the audited agent is required to ex‐
hibit. Applied by the Aurelius layer at decision time. Policy changes produce SPLATs in the same au‐
dit chain as agent events.

Reverse-state trace — The record of activations produced during a forward pass, required for gra‐
dient computation and preserved by the Watts layer as the substrate of the SPLAT. Sometimes re‐
ferred to as “the Backpass” (Chapter 6, §6.4).

Shakespeare layer — The behavioral pillar. Compares the agent’s declared persona to its observed
substance, detects drift, sycophancy, and persona-substance gaps. Operates on Watts-captured ten‐
sor state and produces behavioral signal SPLATs.

Shaw layer — The transparency pillar. Translates tensor-level reality into audience-calibrated lan‐
guage for regulators, journalists, boards, and the public. Produces attestations and surfacings that
derive from the SPLAT chain.

SPLAT — Sealed Proof Log At Tensor. The atomic unit of audit. Universal (every event produces
one), sealed (cryptographically tamper-evident), tensor-level (precise enough to capture what sur‐
face auditing misses).

Symphony — InSync Tech’s distributed agent coordination layer. Operational test bed for
CertusOrdo’s multi-agent audit machinery.

Tensor capture — The Watts layer’s inline mechanism for recording activations, attention pat‐
terns, and intermediate state during an agent’s forward pass. Calibrated against storage economics
via the witness sample discipline (Chapter 19, §19.3).

Vortex 3-6-9 — Design metaphor used in Chapter 11 to organize the six pillars into three meta-
phases (Definition, Expression, Manifestation). Explicitly framed as an organizing pattern rather
than a physical claim. (meta-phase grouping — an organizing metaphor, not the scoring positions;
see Part III §11.2)

Watts layer — The witness pillar. Captures tensor-level state during agent forward passes, without
pre-judgment, producing the SPLAT primitives that downstream layers operate on.

Witness sample — The configurable percentage of events for which full-fidelity tensor capture is
performed. Remaining events captured at differential fidelity. The sampling discipline balances au‐
dit fidelity against storage economics.



Appendix B — Mathematical Notation

The principal symbols used in Volumes III and V, with definitions.



Symbol Definition

θ
Parameter set of the agent. θᵢ denotes the subset as‐

sociated with layer i.

x, y Input and output vectors of a forward pass.

aᵢ Activation at layer i during a forward pass.

σ
Nonlinear activation function (e.g., ReLU, GELU,

softmax).

Wᵢ, bᵢ Weights and biases of layer i.

L Scalar loss function.

∇θL Gradient of L with respect to θ.

∂L / ∂θᵢ Partial derivative of L with respect to θᵢ.

η Learning rate.

S Tensor-level state during a forward pass.

O Output of a forward pass.

O′ Post-processed observation of the output.

I(·; ·) Mutual information.

H(·) Entropy.

H(· | ·) Conditional entropy.

F
The subspace of parameters reinforced in a single

Encouragement Factor application.

P_F Projection onto F.

P_F⊥ Projection onto the complement of F.

G(·)
The proprietary geometric restructuring operator of the

Encouragement Factor.

Q(n) Scalar quality measure on the agent after n Backpass
cycles.

k_B Boltzmann constant (≈ 1.38 × 10⁻²³ J/K).

T Absolute temperature in Kelvin.



Symbol Definition

E_min
Landauer’s minimum energy for one bit erasure: k_B

T ln 2.

ℝⁿ The space of real-valued n-vectors.

ℝᵐˣⁿ The space of real-valued m×n matrices.
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End of Appendix. End of canonical whitepaper.

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.
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