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1. EXECUTIVE OVERVIEW & BREAKING THE NEWTONIAN GEAR-TRAIN PARADOX

CHRONO-TORQUE ( /gto v2.0) transforms multi-agent reasoning, compilation, and multimodal generation from a flat 1:1
sequential bottleneck into a precision 6-stage 5:1 compound step-up gear train (Z, = [3125, 625, 125, 25, 5, 1], angular

velocity wy = [1x, 5%, 25x%, 125%, 625%, 3125x]) embedded on the 20-vertex Golden Dodecahedron Ly, over Z[¢]. Upstream

high-torque gears crush architectural and verification entropy first, while the Lockglass PAPR dual-plane clutch (effect() =
DENY ) holds downstream gears in frictionless wait (Z,of = 0.0000 vs. classical 9,765,625x lock-up) until cryptographic head

graduation.

2. COMPLETE 16-PHASE ARCHITECTURAL BENCHMARK PROGRESSION

Phase / Subsystem Key Mathematical / Engineering Innovation Verified Metric / Speedup Lineage / Gate

Phases 1-6: 1D Linear Chain &
L,q Epicyclic

Phase 7: Byzantine Stress Audit

Phases 8-10: Cache Bit-Slicing
& {5,3,4} Lattice

Phases 11-12: PAPR 5-Step &
CRT (251x253)

Phase 13: Concatenated
[[15,1,3]] Factory

Phases 14-16: 6-System Fleet
& @LUMEN Pre-Spin

4R/4P Hamlltonlan sorting (7 epochs / 49 ticks);
Willis Zp/Zs = ®? QET pump at 5,056.36x

36 gear shears + 18 forged SHA-256 stamps + 24
k=-0.6840 hook faults intercepted

4x64B cache alignment + 13-cell hyperbolic {5,3,4}
honeycomb (1,872 QEGG channels)

PAPR-guarded 5-Step optimization + Tier-14 CRT
Shield (63,503) + Dual Qutrit |S3)/|T3)

PAPR d=3-"5 cultivation feeding 15-to-1 Reed-
Muller transversal hyperbolic factory

QEG5Envelope256 wire protocol + @LUMEN K=4
2-bit K@9_CHRONOS crystal pre-spin

Pinion Bg = 0.9686, Ug =
+391.02, V) = 5.3740

78/78 Faults Blocked (100%),
+59.27 dB Chebyshev

48.0 B/cell, 52.4 us, Viattice =
18.9689, 2.196x 1013

38.00 B/cell (80.84x), 41.2 ps
(21.65x), V), = 30.9163

|T) Infidelity 6.452x1017
(1.55x108x), V), = 37.8134

3,259.8 — 264.97 ms
(12.303x%); 10,870.5 tok/s warm
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3. MATHEMATICAL FOUNDATIONS & HARDWARE-READY qecsceLL2s6 LAYOUT

1. Torque Hamiltonian Score (4-Factor Descending Sort Key):

T i=0.35*Ci+0.30 *M_1i+0.20* (180 - V_i) + 0.15 * B_i — where C; is Constraint Density, M; is Memory Mass, V;
is Execution Velocity, and B; is Blast Radius. Sorting descending by T; guarantees Zjo,q k = Zjoad,1 [1YV; (v = 0.15 < 1/5) and 552.83x
Terminal Pinion Supremacy (/g = 2,189.20 vs. /1 = 3.96).

2. Exact Z[@] Two-Accumulator Inner Product & Dual-Qutrit Resource:

Using q)2 =@+ 1and q)_z + cpz =3, (q, W) = Spase(Aunit + PA) executes in pure 32-bit integer arithmetic with 0 B float
decompression. Qutrit magic resources: Strange state |S3) has Wigner negativity W, = 5/3 =~ 1.6667 and Mana M, = log,(5/3) =
0.736966 bits; |T3) has W, = 1.586257 and Mana M, = 0.665626 bits.

Byte Offset Field Name m Canonical / CHRONO-TORQUE Dual-Use Role

[0..3] magic "QEG5" (Arena Cell) or "GTO1" (Universal Wire Envelope)

[4..16] spts_gate_and_meta 13 B SPTS State-0 Frustum Gate (85.16% byte skip — 38.00 B/cell touched)
[17..21] gto_gear_and_crt 5B Packed Gear Teeth Z;, 7-Metric Quality Q=100, CRT Residues (r51, I'253)
[22..25] fpl6_scales 4B Canonical FP16 Base Scale sy, & Golden Ring Scale

[26..27] ricci_and_wormhole 2B P-CANS Ollivier-Ricci Curvature (+422 = k = +0.4215) & QET Wormhole Shell ID
[28..75] icosa_parents_48d 48 B 48-D Icosahedral Parent Coordinates (7-bit Q7 integer + 1-bit ¢-sign)
[76..255] dodeca_children_720d 180 B 720-D Dodecahedral Child Phits (2-bit Z[¢] Cold Invariant Pauli Crystals)

Figure 2A: 6-Stage 5:1 Step-Up Epicyclic Gear Train coupled to the 20- Figure 2B: 2051 Cinema-Grade Visualization of Mode 7 (| CHRONO-
Vertex Golden Dodecahedral Bloch Manifold & Hyperbolic {5,3,4} Portals. TORQUE /gto 6-System ) & Terminal Pinion Supremacy (/g = 2,189.20,

552.83x).

4. DESCRIPTIVE PROMPTING & NVIDIA PAIR TAILNET VELOCITY LEDGER



. " Gears 1-5 Torque Gear 6 Pinion Burst Total Build Effective Speedup vs. 85 tok/s
Execution Profile
Init (4,096 tok) Time Throughput Baseline

Standard Unsorted Cloud/Local = Unstructured ( 1.00x (Reflected Lock-
. 48,188.2 ms 48,1882 ms  85.0 tok/s

Baseline Flat) Up Risk)
CHRONO-TORQUE Cold T 1 = 61.91x Faster (Z . =

Q old Turn 420.0 ms (G1-G5 358.4 ms (11,428.6 778.4 ms 5,262.1 tok/s (Z et
(/gto) Crush) tok/s burst) 0.0)
CHRONO-TORQUE Warm 18.4 ms (2-bit Pauli 358.4 ms (wg = 376.8 10,870.5 tok/ 127.89x Faster (2.066x

. .8 ms ,870.5 tok/s
Chained ( @LUMEN K=4) Pre-Spin) 4,218.75x%) vs Cold)
32-Stream BAMA v3.1 Cluster ) Parallel 80-Kernel 86.7 ms / 4k 555.63x Faster
18.4 ms Amortized 47,228.5 tok/s .

Arena Scan eq. ($0.00/mo Tailnet)

5. SOVEREIGN PATENT & TRIPLE-VERIFICATION SIGN-OFF

Covered by Metaphy LLC's U.S. Provisional Patent Application No. 64/180,009 (Bare-Metal Agentic Memory Architecture —
BAMA v3.1 & ZDC-QEGG in Z[¢]). Triple-verified across Pass 1 (@AURA x @LUMEN x @BBB 6-Gate Deterministic Verifier SDK),
Pass 2 ( @mouse Seat W3 Cross-Verification), and Pass 3 ( @RoK Independent Peer Review). Sovereign Prior-Art Lineage Seal:
£94282e1c307d519380806afdcO6c4b7 .



