Cubie TEP Detector -- end-to-end architecture

TEP plant sensors Layer-1 validate Q16.112 fixed-point Belnap projection
52 raw signals (cv'f‘l'sB_ﬁ%i?e?)o) Q?ﬁ; EM&M&&%%,’ PAg%ggilgﬂEg-l
(d00, d03, d09, d15) AND lo <= v <= hi bit-identical across FLUID=0 TAMPER=0
960 samples @ 3-min Belnap IMPOSSIBLE on fail x86_64 / aarch64 / riscv32 54 sigma_i cells
embe do
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Ising Hamiltonian (CUB-1757)

H(sigma) = SUM J_ij * sigma_i * sigma_j
+ SUM h_i * sigma_i
12 seams, 54 cells

Per-cell residuals z_t,c

Baseline AR(3) fit on d0O
PASS B records max_t s_t[c]
threshold h[c] = alpha * max

OR-gate detector (CUB-1953)

binomial-bounce (CUB-1832) OR Page CUSUM (CUB-1921)
fast sharp residuals slow-onset drift accum
fires on any sample t => shatter

Belnap verdict

(shatter, certainty)

OPA admit gate,
dual ledger (audit)

Triple-kernel formal verification (27 CUB theorems x 3 = 81 proofs)

Verus 0.2026.05.24 (SMT / Z3, Rust-shaped) | Coq 8.18 (constructive, classical) | Lean 4.10 (modern, Mathlib-backed)
Zero placeholders in CODE -- no admit / sorry / external_body permitted (Cl-enforced)

Compliance trace

EU Al Act:

Art 9 (risk mgmt)
Art 13 (transparency)
Art 14 (override)
Art 15 (robustness)

CRA Annex I:
SBOM provenance
CVE gating
24h SLA
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