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Executive Summary

Byte did not merely reconstruct the hidden stable/unstable label. The run recovered a more useful
structure: a stability manifold governed primarily by node response latency (tau1-tau4) and secondarily by
coupling strength (g1-g4), with comparatively weak dependence on the power-balance terms (p1-p4).

The bridge and edge-evolution outputs indicate that stability in this grid is organized through transition
corridors rather than a single hard split. The most valuable rows are the near-threshold unstable cases,
because many appear locally flippable through targeted reductions in one or two node latencies rather than
a whole-system redesign.

A practical design implication follows: some configurations are held stable by a small number of fast
anchor nodes. This suggests that intervention should be prioritized on the slowest node(s) in a corridor,
rather than distributed uniformly across all nodes.

1. Materials Reviewed

Primary inputs reviewed: original labeled dataset, labels-removed run input, joined_results workbook,
bridge_evolution.json, bridge_evolution_edges.csv, and bridge_evolution_proof.json.

Bridge-evolution metadata confirms that the run tracked topology across 54 eps steps, with 379 unique edges
and 205 persistent edges. The ridge-selected best eps was 0.051, with a ridge band from 0.037 to 0.071 and
255 ridge-observed edges.

2. Core Finding

Byte appears to have discovered a response-and-coupling manifold rather than a simple class boundary. After
rejoining the unlabeled run to the original file, stable rows consistently showed lower average latency and
lower average coupling than unstable rows. In contrast, the power-balance variables were materially less
informative.



The largest recovered basin (cluster 0) contains the majority of rows and leans unstable rather than safe. This
suggests that the dataset's ordinary operating region is not uniformly stable; instead, it contains a broad
marginal regime with many rows near the boundary.

Smaller, more compact clusters show materially better stability when latency is low overall or when one or
two nodes remain distinctly faster than the rest. This indicates that local node response can serve as a
stabilizing anchor.

3. Why the Bridge Outputs Matter

The bridge layer is the most informative part of the analysis because it reveals conditional transition corridors
rather than just groups. Near the ridge region around eps 0.0505-0.056, Byte found a dense set of local
transitions. A second, coarser backbone emerges around eps 0.084-0.096, where fewer but more persistent
relationships survive.

That two-scale behavior is important. It means the output is not just one arbitrary clustering. Byte is showing
fine boundary detail at one scale and a durable topological skeleton at another.

Rows that lie along bridge corridors are the highest-value validation targets. They are already geometrically
near a stability transition, so small changes in response time or coupling are more likely to flip the outcome
than in deeply unstable rows.

4. Engineering Interpretation

e Primary lever: reduce node latency first.

e Secondary lever: reduce coupling where latency remains marginal or cannot be improved enough.

e Fastanchor effect: a configuration may remain stable even with one or two slower nodes if at least one or
two nodes are already materially faster and act as anchors.

e Intervention priority: target the slowest node in a near-threshold row first, then the second-slowest node,
then coupling if needed.

e Bestvalidation rows: slightly unstable rows with very small positive stab values, especially where one fast
anchor already exists.

5. Recommended Validation Program

The next step should not be another broad run. The cleanest follow-on is a controlled perturbation study of the
most borderline-unstable rows.

For each selected row, reduce the recommended first latency variable in small steps (for example 5%, 10%,
and 15%), rerun the row, and record the minimum change required to cross from unstable to stable. If needed,
then apply the second intervention. Coupling should be tested only after the first and second latency
interventions have failed or plateaued.

This will convert the current run from a structural interpretation into a testable intervention map. The resulting
memo for external validation can state not only that Byte found stability structure, but also that it produced
actionable node-level hypotheses.



Appendix A. Priority Intervention Matrix (20 near-threshold unstable exemplars)

Tau profile G profile Interpretive read
taul Fast anchor at node 2; likely
5794 0 0.000000 [9.77,0.92, 6.55, 5.84] [0.38, 0.29, 0.66, 0.20] tau3 flippable through focused latency
reduction.
taul Fast anchor at node 3; likely
6149 -1 0.000025 [9.47,4.31,1.88,7.31] [0.33,0.80, 0.43,0.33] taud flippable through focused latency
reduction.
tau2 Fast anchor at node 4; likely
5965 10 0.000039 [5.18, 8.14,7.35,0.77] [0.07,0.77,0.44,0.63] tau3 flippable through focused latency
reduction.
taul Fast anchor at node 2; likely
3018 0 0.000040 [7.27,1.34, 4.56, 2.20] [0.74,0.41, 0.53, 0.44] tau3 flippable through focused latency
reduction.
taua Fast anchor at node 2; likely
457 0 0.000067 [4.57,0.53,3.93,9.09] [0.69, 0.86, 0.56, 0.85] tauT flippable through focused latency
reduction.
taud Fast anchor at node 2; likely
2642 1 0.000085 [4.74,2.00, 7.63, 8.36] [0.69, 0.53, 0.06, 0.53] tau3 flippable through focused latency
reduction.
2527 0 0.000096 [8.06, 2.53, 3.50, 2.47] [0.90, 0.15, 0.29, 0.16] taut No strong anchor visible; treat as
g1 distributed latency corridor.
6940 46 0.000114 [6.64, 6.40, 6.59, 3.27] [0.27,0.16, 0.58, 0.28] taut No strong anchor visible; treat as
tau3 distributed latency corridor.
tau Fast anchor at node 2, 4; likely
7807 0 0.000139 [5.01,1.51, 2.69, 0.98] [0.86,0.15, 0.91, 0.46] 3 flippable through focused latency
& reduction.
tau2 Fast anchor at node 3; likely
99 0 0.000146 [4.91,6.26,1.22,2.27] [0.37,0.70, 0.22, 0.73] tauT flippable through focused latency
reduction.
3870 0 0.000167 [8.26, 4.03, 9.16, 4.22] [0.32, 0.93, 0.13, 0.22] tau3 No strong anchor visible; treat as
g2 distributed latency corridor.




Tau profile

G profile

1st/ 2nd

Interpretive read

taud Fast anchor at node 3; likely

3540 2 0.000170 [2.04,2.67,1.51, 5.97] [0.78,0.97, 0.08, 0.57] B flippable through focused latency
g reduction.

224 1 0.000182 [9.27, 3.72, 4.19, 4.71] [0.27,0.81, 0.22, 0.41] tau OSBRI B
g2 distributed latency corridor.

6329 49 0.000188 [8.24, 2.23, 9.48, 6.91] [0.24, 0.65, 0.43, 0.39] tau3 No strong anchor visible; treat as a
taul distributed latency corridor.

9981 0 0.000196 [5.98, 7.83, 4.67, 8.94] [0.38, 0.05, 0.23, 0.50] taud No strong anchor visible; treat as a
tau2 distributed latency corridor.

8024 0 0.000203 [2.84,9.37,8.94, 2.53] [0.26, 0.36, 0.57, 0.15] tau2 No strong anchor visible; treat as a
tau3 distributed latency corridor.
taud Fast anchor at node 1; likely

359 0 0.000203 [0.62,7.47,2.20,9.97] [0.36, 0.16, 0.06, 0.95] 4 flippable through focused latency
g reduction.

4481 0 0.000207 [7.43,2.38, 9.52, 3.63] [0.16,0.35, 0.78, 0.13] tau3 No strong anchor visible; treat as a
taul distributed latency corridor.

4037 0 0.000209 [3.40,2.02, 9.08, 7.93] [0.95,0.36, 0.24, 0.50] tau3 No strong anchor visible; treat as a
g1 distributed latency corridor.

7144 1 0.000237 [4.51, 3.32, 3.24, 9.93] [0.14,0.52,0.11, 0.79] taud No strong anchor visible; treat as a
taul distributed latency corridor.

Appendix B. Summary Guidance for External Use

1. Present Byte’s output as structural intervention guidance, not as a replacement for domain theory.

2. Emphasize that the strongest current evidence is local: near-threshold unstable rows appear selectively recoverable through one-node or two-node

latency improvements.

3. State clearly that this memo identifies likely leverage points, while controlled perturbation tests remain the correct mechanism for confirmation.

4. For third-party validation, begin with a blinded row-level perturbation exercise rather than broad narrative claims.




