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Sealed Experiment Record

Sedled 2026-10-07 - Signed by the K-Veritas server
Sessi on 98d5acc3 - Data hash dlc5..7edf

Abstract

Thisrecord seals 1 run (kv_run.sh) executed on Intel(R) Xeon(R) W-2145 CPU @ 3.70GHz between
2026-10-07 22:28 and 22:55 UTC. Reported results: test_ rmse_mean 0.441733, paper_test_rmse_mean
0.441392. 1 invocation in total, O failed. Produced with K-Veritas [1].

What thisrecord proves

These numbers came from the sealed code at this time, unchanged since. Whether the experiment is sound is for the reader
tojudge.

Verify: kveritas verify <thisfile> or kveritas.org/verify

1 Setup

ltem Value

Session 98d5acc3- 0dad- 4424- 97ee- 52143d7d4adl

Initialized 2026-10-07T22:28:23Z

Machine 167ec0d6dc9a8170

Operating system linux / amd64

CPU Intel(R) Xeon(R) W-2145 CPU @ 3.70GHz, 16 cores

Memory 31.0GB

GPU NVIDIA GeForce RTX 5060 Ti, 16311 MiB

Environment, run 1 bba4a989f 0e090b06hb8bf f c1b347ef 051e4b991f a318e0cee5f ec2ed42898299
Disclosure open

Source code, run 1 e858f d0Ob4e829c642aa49da8022b467f 373dc3e1b9bb6871d0c7c9770df 98cc7
2 Runs

#  Command Duration Exit Anchored

1 bash kv_run.sh 27 minutes 15 secon... 0 at runend

linvocationin total: 1 kept in thisrecord, O failed, O interrupted. Every invocation is recorded by the server, including the
ones not kept.

3 Results

Run 1: kv_run.sh

Metric Final value Step Source
test_rmse 0.443899 14 (15 readings) explicit
paper_test_ rmse 0.44022 14 (15 readings) explicit

test_ rmse_std 0.00136971 explicit
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Inline claim Value Phase Output line
test_rmse_mean 0.441733 92
paper_test rmse_mean 0.441392 93

4 Execution evidence

Coherence

Coherent (0.49): the telemetry channels move together, as one process.

Telemetry

Run Samples CPU time Peak memory Peak GPU

1 7200 135.0s 1.86 GB 94%

5 Provenance

Run 1: kv_run.sh

Disclosure open. 127 tracked files, 17 snapshots. Every snapshot is bound into the signature.

# Snapshot Time Root Changed
0 run_start 22:28:23 f 6896b33e98d2dc3 53
2 phase seed 1 22:29:59 5559a7f 724f a40d4 5
3 phase seed 2 22:31:50 162bc07f 6533d7e5 5
4 phase seed_3 22:33:35 e96eebf alc699351 5
5 phase seed_4 22:35:07 5bf 1481be6bcc7ad 5
6 phase seed 5 22:37.02 886980c7f cb29678 5
7 phase seed 6 22:39:09 c6eef Of b6acc604f 5
8 phase seed 7 22:41:02 15988ebce8c7718c 5
9 phase seed_8 22:42:55 3fdf c0219191cldc 5
10 phase seed 9 22:45:09 12¢22dedcd38661b 5
11 phase seed_10 22:47:00 cf af 07736692d2f a 5
12 phase seed 11 22:48:36 3b807a106d535ac9 5
13 phase seed 12 22:50:18 43a9df bc37d3f ef d 5
14 phase seed_13 22:52:06 83d73e100f 0587c8 5
15 phase seed_14 22:53:50 706b0b1204d6f 0b3 5
16 run_end 22:55:39 cf 49f bb54e20742e 4
1 snapshot with no file change omitted here; full timeline in Appendix B.

Activity: 81 filesread, 203 files written, 31 subprocesses. Full list in Appendix B.

6 Verification

Field Value

Signer Signed by the K-V eritas server

Signed at 2026-10-07T22:55:40.796955+00:00

Algorithm RSA-PSS-SHA 256, 4096-bit key

Key fingerprint eeac81653cf 44ac029c4069cf 2a06d9f

Data hash d1c525f 2d120c4578b84e3f 423dcc756e3d53f 5a359f becef 3f 573ch066a7edf
Code bundle hash 84a715982f ed380f e7bb24beef 460e16d65c94a270263a1019a3c8deba654621

Run anchors: 1 invocations were anchored at the server when they ended.
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Checks a verifier runs

1. The stored canonical data hashes to the data hash above, and the signature verifies over data_hash:nonce:signed_at.
2. The signing key isthe K-Veritas server key, not one supplied by the author.

3. Nothing was appended after the seal, and these pages hash to the value bound in the seal.

4. Each run matches the digest the server received when it ended.

5. A supplied code bundle hashes to the code bundle hash above.
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Appendix

A Full metric series

Run 1: kv_run.sh

Metric Value Step Line Source
test_rmse 0.442202 0 61 explicit
paper_test_rmse 0.441786 0 62 explicit
test_rmse 0.440959 1 63 explicit
paper_test_rmse 0.442407 1 64 explicit
test_rmse 0.441437 2 65 explicit
paper_test_ rmse 0.438213 2 66 explicit
test_rmse 0.441949 3 67 explicit
paper_test_rmse 0.441478 3 68 explicit
test_rmse 0.443906 4 69 explicit
paper_test_rmse 0.442347 4 70 explicit
test_rmse 0.441429 5 71 explicit
paper_test_ rmse 0.440706 5 72 explicit
test_rmse 0.443826 6 73 explicit
paper_test_rmse 0.442787 6 74 explicit
test_rmse 0.441378 7 75 explicit
paper_test_rmse 0.440095 7 76 explicit
test_rmse 0.438714 8 77 explicit
paper_test_ rmse 0.442087 8 78 explicit
test_rmse 0.441689 9 79 explicit
paper_test_rmse 0.441253 9 80 explicit
test_rmse 0.441171 10 81 explicit
paper_test_rmse 0.441882 10 82 explicit
test_rmse 0.441219 11 83 explicit
paper_test_ rmse 0.441034 11 84 explicit
test_rmse 0.441748 12 85 explicit
paper_test_rmse 0.441756 12 86 explicit
test_rmse 0.440467 13 87 explicit
paper_test_rmse 0.442827 13 88 explicit
test_rmse 0.443899 14 89 explicit
paper_test_ rmse 0.44022 14 20 explicit
test_ rmse_std 0.00136971 91 explicit
Phase Line Time CPU time Memory GPU
seed O 1 22:28:24 04s 0.44 GB

seed 1 5 22:29:59 0.1ls 0.02GB

seed 2 9 22:31:50 0.0s 0.03GB

seed 3 13 22:33:35 0.1ls 0.03GB

seed 4 17 22:35:07 00s 0.02GB

seed 5 21 22:37.02 0.0s 0.03GB

seed 6 25 22:39:.09 0.0s 0.02GB

seed 7 29 22:41:.02 0.1ls 0.03GB

seed 8 33 22:42:55 0.1s 0.02GB

seed 9 37 22:45:09 00s 0.02GB

seed 10 41 22:47:00 0.0s 0.02 GB
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Phase Line Time CPU time Memory GPU
seed 11 45 22:48:36 0.0s 0.02GB
seed 12 49 22:50:18 0.1ls 0.03GB
seed 13 53 22:52:06 0.1ls 0.02GB
seed_14 57 22:53:50 0.1ls 0.02GB

B Provenancetimeline and activity map

Run 1: kv_run.sh

# Snapshot Time Root Changed
0 run_start 22:28:23 f 6896b33e98d2dc3 53
1 phase seed 0 22:28:24 f 6896b33€98d2dc3 0
2 phase seed_1 22:29:59 5559a7f 724f a40d4 5
3 phase seed 2 22:31:50 162bc07f 6533d7e5 5
4 phase seed 3 22:33:35 e96eebf a1c699351 5
5 phase seed 4 22:35:07 5bf 1481be6bcc7ad 5
6 phase seed 5 22:37:02 886980c7f ch29678 5
7 phase seed_6 22:39:09 c6eef Of b6acc604f 5
8 phase seed 7 22:41:02 15988ebce8c7718c 5
9 phase seed 8 22:42:55 3f df c0219191cldc 5
10 phase seed 9 22:45:09 12c22dedcd38661b 5
11 phase seed_10 22:47.00 cfaf 07736692d2f a 5
12 phase seed 11 22:48:36 3b807a106d535ac9 5
13 phase seed_12 22:50:18 43a9df bc37d3f ef d 5
14 phase seed_13 22:52:06 83d73e100f 0587c8 5
15 phase seed_14 22:53:50 706b0b1204d6f 0b3 5
16 run_end 22:55:39 cf 49f bb54e20742e 4
Event Path or command Hash

read kv_run.sh

read paper/exp/tabm/california/0-eval uation/0.toml

read paper/bin/model .py

read kveritasignore

read example.ipynb

read paper/bin/ensembl e.py

read paper/bin/evaluate.py

read paper/bin/go.py

read paper/bin/tune.py

read paper/data/california/info.json

read paper/environment.yaml

read paper/exp/kv-reproduce/0.toml

read paper/expl/tabm/california/0-eval uation/0/report.json

read paper/exp/tabm/california/0-eval uation/1.toml

read paper/exp/tabm/california/0-eval uation/1/report.json

read paper/exp/tabm/california/0-evaluation/10.toml

read paper/exp/tabm/california/0-eval uation/10/report.json

read paper/exp/tabm/california/0-evaluation/11.toml

read paper/expl/tabm/california/0-eval uation/11/report.json

read paper/exp/tabm/california/0-eval uation/12.toml

read paper/exp/tabm/california/0-eval uation/12/report.json
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Event Path or command Hash

read paper/exp/tabm/california/0-eval uation/13.toml

read paper/exp/tabm/california/0-eval uation/13/report.json

read paper/expl/tabm/california/0-eval uation/14.toml

read paper/exp/tabm/california/0-eval uation/14/report.json

read paper/exp/tabm/california/0-eval uation/2.toml

read paper/exp/tabm/california/0-eval uation/2/report.json

read paper/exp/tabm/california/0-eval uation/3.toml

read paper/exp/tabm/california/0-eval uation/3/report.json

read paper/expl/tabm/california/0-eval uati on/4.toml

read paper/exp/tabm/california/0-eval uation/4/report.json

read paper/exp/tabm/california/0-eval uation/5.toml

read paper/exp/tabm/california/0-eval uation/5/report.json

read paper/exp/tabm/california/0-eval uation/6.toml

read paper/exp/tabm/california/0-eval uation/6/report.json

read paper/expl/tabm/california/0-eval uation/7.toml

read paper/exp/tabm/california/0-eval uation/7/report.json

read paper/exp/tabm/california/0-eval uation/8.toml

read paper/exp/tabm/california/0-eval uation/8/report.json

read paper/exp/tabm/california/0-eval uation/9.toml

read paper/exp/tabm/california/0-eval uation/9/report.json

read paper/lib/__init__.py

read paper/lib/deep.py

read paper/pixi.toml

read paper/pyproject.toml

read paper/tools/prepare_tabred.py

read pyproject.toml

read tabm.py

read tabm_reference.py

read test_code_blocks.py

read paper/cache/build_dataset__california__ab1828c895a3404e62f53860d501bb2...

write paper/exp/kv-reproduce/0/events.out.tfevents.1791412106.localhost.311504.0  5157ceee41d96d73
write paper/exp/kv-reproduce/0/loss_train/events.out.tfevents.1791412107.locahos... 1a4767f 0030dd389
write paper/exp/kv-reproduce/0/score_test/events.out.tfevents.1791412107.localhos... 8b7cd5b4329738c2
write paper/exp/kv-reproduce/0/score_val/events.out.tfevents.1791412107.loca host... 01e185958649ce06
write paper/exp/kv-reproduce/0/predictions.npz 4085303ce33131ae
write paper/exp/kv-reproduce/0/summary.json de491bf 3e693f 2ef
write paper/exp/kv-reproduce/0/checkpoint.pt e470e19b5819aaf f
write paper/exp/kv-reproduce/0-greedy-heads/report.json b7c64c9e67ch6b72
write paper/exp/kv-reproduce/O-greedy-heads' DONE e3b0c44298f clcl4
write paper/exp/kv-reproduce/0/report.json 6f d74d5221b0e257
write paper/exp/kv-reproduce/0/DONE e3b0c44298f clcl4
write paper/exp/kv-reproduce/1.toml €91d624d5b620b66
read paper/exp/kv-reproduce/0-best-head/report.json

read paper/lib/env.py

read paper/lib/util.py

read paper/lib/data.py

read paper/lib/metrics.py

write paper/exp/kv-reproduce/1/events.out.tfevents.1791412202.localhost.314853.0  b430af da24342ell
write paper/exp/kv-reproduce/1/norm_output.weight/events.out.tfevents.179141220... 5f f aaed7b5f 5902a
write paper/exp/kv-reproduce/l/gradratio_backbone.blocks.0.0.bias/events.out.tfeve... 4f ce278940379819
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Event Path or command Hash

write paper/exp/kv-reproduce/1/norm_backbone.blocks.1.0.s/events.out.tfevents.17... 413524c1ad9482f 6
write paper/exp/kv-reproduce/1/norm_output.bias/events.out.tfevents.1791412202.1... 6a58blada5517e45
write paper/exp/kv-reproduce/1/gradnorm_backbone.blocks.1.0.g/events.out.tfevent... 8b4f 33b122bded2f
write paper/exp/kv-reproduce/1/gradnorm_output.weight/events.out.tfevents.17914... 8ad016002a3ad309
write paper/exp/kv-reproduce/1/norm_backbone.blocks.1.0.r/events.out.tfevents.17... f03408e5f dbf 098b
write paper/exp/kv-reproduce/1/gradnorm_backbone.blocks.0.0.r/events.out.tfevent... 2d1f 6be9d97f 57d2
write paper/exp/kv-reproduce/l/gradratio_backbone.blocks.1.0.weight/events.out.tf... 8067ea75f 622497f
write paper/exp/kv-reproduce/1/norm_backbone.blocks.0.0.bias/events.out.tfevents.... d479cdc27974a4da
write paper/exp/kv-reproduce/1/norm_backbone.blocks.0.0.r/events.out.tfevents.17... 649499643b3ef acf
write paper/exp/kv-reproduce/1/gradnorm_model/events.out.tfevents.1791412202.1... d03314f 59¢155b6d
write paper/exp/kv-reproduce/l/gradratio_backbone.blocks.2.0.bias/events.out.tfeve... f52877772e09d697
write paper/exp/kv-reproduce/1/norm_backbone.blocks.2.0.r/events.out.tfevents.17... 3414060197386c94
write paper/exp/kv-reproduce/1/gradnorm_backbone.blocks.2.0.5/events.out.tfevent... 10d34094c1381f 25
write paper/exp/kv-reproduce/1/norm_backbone.blocks.2.0.s/events.out.tfevents.17... al8cc010c7212ed7
write paper/exp/kv-reproduce/1/gradnorm_backbone.blocks.0.0.s/events.out.tfevent... cf 09057511013391
write paper/exp/kv-reproduce/1/gradnorm_backbone.blocks.1.0.r/events.out.tfevent... 7c7e2a78f d3alc5c
write paper/exp/kv-reproduce/1/gradnorm_backbone.blocks.1.0.bias/events.out.tfev... 27430deel4df 6845
write paper/exp/kv-reproduce/1/gradnorm_backbone.blocks.2.0.r/events.out.tfevent... 93f 743543ebd28a5
write paper/exp/kv-reproduce/1/gradnorm_backbone.blocks.2.0.bias/events.out.tfev... 9c3a0161635c9af 4
write paper/exp/kv-reproduce/1/gradratio_output.weight/events.out.tfevents.179141... c4286404ada70bdf
write paper/exp/kv-reproduce/1/gradratio_backbone.blocks.2.0.s/events.out.tfevents... 37alc3b4d594acdl
write paper/exp/kv-reproduce/1l/gradratio_backbone.blocks.1.0.s/events.out.tfevents... 221a2a32b7ec2b0c
write paper/exp/kv-reproduce/1/gradnorm_backbone.blocks.1.0.weight/events.out.tf... 86c5e3f 809c9aea7
write paper/exp/kv-reproduce/l/gradratio_output.bias/events.out.tfevents.17914122... ce3187f ef 6d1f 0a8
write paper/exp/kv-reproduce/l/gradratio_backbone.blocks.0.0.r/events.out.tfevents... 76613ef 5786f 52e9
write paper/exp/kv-reproduce/1/norm_backbone.blocks.0.0.s/events.out.tfevents.17... 959ef 1a8ced84b2b
write paper/exp/kv-reproduce/1/norm_backbone.blocks.2.0.weight/events.out.tfeve... c408a528b9bd45ec
write paper/exp/kv-reproduce/1/gradnorm_backbone.blocks.0.0.bias/events.out.tfev... 3841a77d1332eb41
write paper/exp/kv-reproduce/1/gradnorm_output.bias/events.out.tfevents.1791412... 4d4elaclOaf 8b3f 4
write paper/exp/kv-reproduce/1/norm_backbone.blocks.0.0.weight/events.out.tfeve... 1733884b8d2847e3
write paper/exp/kv-reproduce/1/gradnorm_backbone.blocks.0.0.weight/events.out.tf... f2d405b45d98c489
write paper/exp/kv-reproduce/l/gradratio_backbone.blocks.2.0.r/events.out.tfevents... 804552450df d9e2d
write paper/exp/kv-reproduce/1/norm_backbone.blocks.1.0.weight/events.out.tfeve... 2a2dc5ae7d06e6f 3
write paper/exp/kv-reproduce/1/gradratio_backbone.blocks.0.0.s/events.out.tfevents... 56a7e68f 6d2629f 4
write paper/exp/kv-reproduce/1/gradratio_backbone.blocks.0.0.weight/events.out.tf... eel8eef27d76975e
write paper/exp/kv-reproduce/l/gradratio_backbone.blocks.1.0.bias/events.out.tfeve... 1da5d7c4b90591cl
write paper/exp/kv-reproduce/1/gradnorm_backbone.blocks.2.0.weight/events.out.tf... ec3df d3e60523ad6
write paper/exp/kv-reproduce/1/norm_backbone.blocks.1.0.biagevents.out.tfevents.... 47e9dabc6f 2f 4491
write paper/exp/kv-reproduce/1/norm_model/events.out.tfevents.1791412202.local... 8389cc6c054f 534e
write paper/exp/kv-reproduce/1l/gradratio_backbone.blocks.1.0.r/events.out.tfevents... €9372eb8a2d49d4f
write paper/exp/kv-reproduce/1/norm_backbone.blocks.2.0.bias/events.out.tfevents.... a280c13102bcf 9b7
write paper/exp/kv-reproduce/l/gradratio_backbone.blocks.2.0.weight/events.out.tf... 5af 140f 69¢30d6a9
write paper/exp/kv-reproduce/1/score_val/events.out.tfevents.1791412204.1ocalhost... 02a7604ac4bac84c
write paper/exp/kv-reproduce/1/score_test/events.out.tfevents.1791412204.1ocahos... b3ee42299e8c7d0c
write paper/exp/kv-reproduce/1/loss train/events.out.tfevents.1791412204.1ocalhos... 6310346c67680aa4
write paper/exp/kv-reproduce/1/predictions.npz 023d90b130f edf 26
write paper/exp/kv-reproduce/l/summary.json de2e323298ef b975
write paper/exp/kv-reproduce/1/checkpoint.pt 8e6bf 3ad3cddc329
write paper/exp/kv-reproduce/l/report.json ade9a01763562612
write paper/exp/kv-reproduce/ /DONE e3b0c44298f clcl4
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Event Path or command Hash

write paper/exp/kv-reproduce/2.toml 6406d8e4d29d3307
read paper/exp/kv-reproduce/1-best-head/report.json

read paper/exp/kv-reproduce/1-greedy-heads/report.json

write paper/exp/kv-reproduce/2/events.out.tfevents. 1791412312 localhost.318729.0  6736152f d9930dcf
write paper/exp/kv-reproduce/2/score_val/events.out.tfevents.1791412313.loca host... 67b369ad30206f 3f
write paper/exp/kv-reproduce/2/loss_train/events.out.tfevents.1791412313.localhos... 056190f 0a3e61606
write paper/exp/kv-reproduce/2/score_test/events.out.tfevents.1791412313.localhos... daf 9031899b43087
write paper/exp/kv-reproduce/2/predictions.npz e8bbca389833a085
write paper/exp/kv-reproduce/2/summary.json 65ef e4196767f 9ae
write paper/exp/kv-reproduce/2/checkpoint.pt 62352cf d23cd43e2
write paper/exp/kv-reproduce/2/report.json 16ce491aldddd600
write paper/exp/kv-reproduce/2/DONE e3b0c44298f clcl4
write paper/exp/kv-reproduce/3.toml f 07f 3ea589a2ae6f
read paper/exp/kv-reproduce/2-best-head/report.json

read paper/exp/kv-reproduce/2-greedy-heads/report.json

write paper/exp/kv-reproduce/3/events.out.tfevents. 1791412417 localhost.322407.0  af 119c61ae408d30
write paper/exp/kv-reproduce/3/score_val/events.out.tfevents.1791412418.loca host... d6b864cOedellf 52
write paper/exp/kv-reproduce/3/loss_train/events.out.tfevents.1791412418.locahos... 212f c422¢57bb517
write paper/exp/kv-reproduce/3/score_test/events.out.tfevents.1791412418.locahos... c878a40f f d21e357
write paper/exp/kv-reproduce/3/predictions.npz 364c6b12ae65d54f
write paper/exp/kv-reproduce/3/summary.json 014605203f 79b9a8
write paper/exp/kv-reproduce/3/checkpoint.pt 0e3db3427532c67e
write paper/exp/kv-reproduce/3/report.json 578274f 1551b80f a
write paper/exp/kv-reproduce/3/DONE e3b0c44298f clcl4
write paper/exp/kv-reproduce/4.toml 73880757a7418222
read paper/exp/kv-reproduce/3-best-head/report.json

read paper/exp/kv-reproduce/3-greedy-heads/report.json

write paper/exp/kv-reproduce/4/events.out.tfevents.1791412509.localhost.325608.0  29317a3d3cf bd2a8
write paper/exp/kv-reproduce/4/loss_train/events.out.tfevents.1791412510.localhos... 488b8d4702618095
write paper/exp/kv-reproduce/4/score_val/events.out.tfevents.1791412510.localhost... 44868b14169d9b22
write paper/exp/kv-reproduce/4/score_test/events.out.tfevents.1791412510.localhos... c3ecd023585ebd6b
write paper/exp/kv-reproduce/4/predictions.npz f82cacf197cac631
write paper/exp/kv-reproduce/4/summary.json cd40d74277f 75b39
write paper/exp/kv-reproduce/4/checkpoint.pt f 061d5a2e3f 40327
write paper/exp/kv-reproduce/4/report.json e5af aBaab56eaa6c
write paper/exp/kv-reproduce/4/DONE e3b0c44298f clcl4
write paper/exp/kv-reproduce/S5.toml 09f 8b4f 77605679
read paper/exp/kv-reproduce/4-best-head/report.json

read paper/exp/kv-reproduce/4-greedy-heads/report.json

write paper/exp/kv-reproduce/5/events.out.tfevents.1791412625.1ocalhost.329654.0  10a062f 9b5f 359¢3
write paper/exp/kv-reproduce/5/loss_train/events.out.tfevents.1791412626.1ocalhos... 8927096bb993b1b7
write paper/exp/kv-reproduce/5/score_val/events.out.tfevents.1791412626.1ocalhost... 189ce6844ced57a7
write paper/exp/kv-reproduce/S/score_test/events.out.tfevents.1791412626.l1ocalhos... a0d608e8016dadcd
write paper/exp/kv-reproduce/5/predictions.npz b314419849179116
write paper/exp/kv-reproduce/5/summary.json cc9d9cd8e88c10dc
write paper/exp/kv-reproduce/5/checkpoint.pt a734742d48c00382
write paper/exp/kv-reproduce/5-best-head/report.json c0b4bf 0f 669d0e0a
write paper/exp/kv-reproduce/5-best-head/ DONE e3b0c44298f clcl4
write paper/exp/kv-reproduce/5/report.json 128a87b3ec5ab13f
write paper/exp/kv-reproduce/5/DONE e3b0c44298f clcl4
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Event Path or command Hash

write paper/exp/kv-reproduce/6.toml 83bae43609d19bba
read paper/exp/kv-reproduce/5-greedy-heads/report.json

write paper/exp/kv-reproduce/6/events.out.tfevents. 1791412751 .localhost.334054.0  a89a532826c70662
write paper/exp/kv-reproduce/6/loss_train/events.out.tfevents.1791412753.localhos... 06e84ea312c3bf cf
write paper/exp/kv-reproduce/6/score_test/events.out.tfevents.1791412753.localhos... 139¢7a1993b09ee7
write paper/exp/kv-reproduce/6/score_val/events.out.tfevents.1791412753.localhost... 9f 3a567327700ba2
write paper/exp/kv-reproduce/6/predictions.npz c4424f 047chof d4f
write paper/exp/kv-reproduce/6/summary.json 0255c14aa22921b8
write paper/exp/kv-reproduce/6/checkpoint.pt 3bc3770071f ed271
write paper/exp/kv-reproduce/6/report.json 525f e7f 79d641048
write paper/exp/kv-reproduce/6/DONE e3b0c44298f clcl4
write paper/exp/kv-reproduce/7.toml 91c4f 8adb79171a3
read paper/exp/kv-reproduce/6-best-head/report.json

read paper/exp/kv-reproduce/6-greedy-heads/report.json

write paper/exp/kv-reproduce/7/events.out.tfevents.1791412864.localhost.337981.0  df 7f f ebelcab8led
write paper/exp/kv-reproduce/7/score_test/events.out.tfevents.1791412865.locahos... f db232bf 78f 77bd5
write paper/exp/kv-reproduce/7/score_val/events.out.tfevents.1791412865.loca host... fab958df 94876806
write paper/exp/kv-reproduce/7/loss_train/events.out.tfevents.1791412865.localhos... 28ba9d703d492a06
write paper/exp/kv-reproduce/7/predictions.npz 344950a541a4811a
write paper/exp/kv-reproduce/7/summary.json 07554a4a0bb39cf 9
write paper/exp/kv-reproduce/7/checkpoint.pt 97c0993812476a4a
write paper/exp/kv-reproduce/7/report.json d4423bd3d79b436e
write paper/exp/kv-reproduce/7/DONE e3b0c44298f clcl4s
write paper/exp/kv-reproduce/8.toml 0f 65852024dal4cl
read paper/exp/kv-reproduce/ 7-best-head/report.json

read paper/exp/kv-reproduce/ 7-greedy-heads/report.json

write paper/exp/kv-reproduce/8/events.out.tfevents.1791412977.1ocalhost.341929.0  2dc8f 53cabel67fc
write paper/exp/kv-reproduce/8/score_val/events.out.tfevents.1791412978.localhost... f 84f 8956332f 374e
write paper/exp/kv-reproduce/8/loss_train/events.out.tfevents.1791412978.1ocalhos... 69389c98e6f 96229
write paper/exp/kv-reproduce/8/score_test/events.out.tfevents.1791412978.localhos... d1d2921babe38303
write paper/exp/kv-reproduce/8/predictions.npz c43daef a48ac2987
write paper/exp/kv-reproduce/8/summary.json 3c9df 592¢80a8802
write paper/exp/kv-reproduce/8/checkpoint.pt 3ea021168347d11f
write paper/exp/kv-reproduce/8/report.json 6eal3b358f 75d3ce3
write paper/exp/kv-reproduce/8/DONE e3b0c44298f clcl4s
write paper/exp/kv-reproduce/9.toml cf 29d8f df 1249770
read paper/exp/kv-reproduce/8-best-head/report.json

read paper/exp/kv-reproduce/8-greedy-heads/report.json

write paper/exp/kv-reproduce/9/events.out.tfevents.1791413111.localhost.346599.0 ~ 7db5af 3330c51c11
write paper/exp/kv-reproduce/9/score_test/events.out.tfevents.1791413112.localhos... ed81a0867c7cf ee9
write paper/exp/kv-reproduce/9/score_val/events.out.tfevents.1791413112.localhost... ¢50bd7926180cd36
write paper/exp/kv-reproduce/9/loss_train/events.out.tfevents.1791413112.locahos... f9dc0ed5cl1f 6d760
write paper/exp/kv-reproduce/9/predictions.npz f d57b81dec3f f 8dd
write paper/exp/kv-reproduce/9/summary.json d4d77357d5709112
write paper/exp/kv-reproduce/9/checkpoint.pt acee23c266985308
write paper/exp/kv-reproduce/9-best-head/report.json 6d530ecdc7e3c367
write paper/exp/kv-reproduce/9-best-head/ DONE e3b0c44298f clcl4
write paper/exp/kv-reproduce/9-greedy-heads/report.json 249e09389f f de43e
write paper/exp/kv-reproduce/9-greedy-heads'DONE e3b0c44298f clcl4
write paper/exp/kv-reproduce/9/report.json 7db9e37124ae1003
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Event Path or command Hash

write paper/exp/kv-reproduce/9/DONE e3b0c44298f clcl4
write paper/exp/kv-reproduce/10.toml bdb560b35a0a3075
write paper/exp/kv-reproduce/10/events.out.tfevents.1791413223.localhost.350475.0 40cOebec83c2a80d
read .gitignore

write paper/exp/kv-reproduce/10/score_test/events.out.tfevents.1791413224.1ocaho... 1f e5261ca3a534f 3
write paper/exp/kv-reproduce/10/loss_train/events.out.tfevents.1791413224.localho... 9ce673203d6bas8f 9
write paper/exp/kv-reproduce/10/score_val/events.out.tfevents.1791413224.localho... fd42ce9476c4e3b4
write paper/exp/kv-reproduce/10/predictions.npz €780c066b5bf b113
write paper/exp/kv-reproduce/10/summary.json be887727bf 3277d0
write paper/exp/kv-reproduce/10/checkpoint.pt 9d6c8353f 5¢c4f e36
write paper/exp/kv-reproduce/10/report.json 010acac93b2adab9
write paper/exp/kv-reproduce/10/DONE e3b0c44298f clcl4
write paper/exp/kv-reproduce/11.toml 40c8c61bf 0821654
read paper/exp/kv-reproduce/10-best-head/report.json

read paper/exp/kv-reproduce/10-greedy-heads/report.json

write paper/exp/kv-reproduce/11/events.out.tfevents.1791413318.localhost.353854.0  112481d523f cc51f
write paper/exp/kv-reproduce/11/score_val/events.out.tfevents.1791413319.localho... 35923e9b0f bef f 7f
write paper/exp/kv-reproduce/11/score_test/events.out.tfevents.1791413319.locaho... b388b2d502691954
write paper/exp/kv-reproduce/11/loss_train/events.out.tfevents.1791413319.localho... ¢52f ch98e4a6e704
write paper/exp/kv-reproduce/11/predictions.npz 9f 8eb9414a409f ba
write paper/exp/kv-reproduce/11/summary.json 1d0001bd73084575
write paper/exp/kv-reproduce/11/checkpoint.pt cc6e7de7f 7c87187
write paper/exp/kv-reproduce/11/report.json 38124066b98e8f 21
write paper/exp/kv-reproduce/11/DONE e3b0c44298f clcl4
write paper/exp/kv-reproduce/12.toml 208c3ceab8f 20ec7
read paper/exp/kv-reproduce/11-best-head/report.json

read paper/exp/kv-reproduce/11-greedy-heads/report.json

write paper/exp/kv-reproduce/12/events.out.tfevents.1791413420.localhost.357434.0 4257b6e06b62a712
write paper/exp/kv-reproduce/12/score_val/events.out.tfevents.1791413421.localho... f598437c749e44a5
write paper/exp/kv-reproduce/12/loss_train/events.out.tfevents.1791413421.localho... a0111f 625305a987
write paper/exp/kv-reproduce/12/score_test/events.out.tfevents.1791413421.locaho... c¢31be4el39f 3e9b5
write paper/exp/kv-reproduce/12/predictions.npz 8ef b56374c95b092
write paper/exp/kv-reproduce/12/summary.json f 85469bde4d64e8f
write paper/exp/kv-reproduce/12/checkpoint.pt laee97d3388d8353
write paper/exp/kv-reproduce/12/report.json 6840b57ba2e2d6d5
write paper/exp/kv-reproduce/12/DONE e3b0c44298f clcl4
write paper/exp/kv-reproduce/13.toml 2a456f 09509374ch
read paper/exp/kv-reproduce/12-best-head/report.json

read paper/exp/kv-reproduce/12-greedy-heads/report.json

write paper/exp/kv-reproduce/13/events.out.tfevents.1791413528.localhost.361190.0 296a77a8a70303f 6
write paper/exp/kv-reproduce/13/score_test/events.out.tfevents.1791413529.1ocaho... ef 8371f 2b49¢5158
write paper/exp/kv-reproduce/13/score_val/events.out.tfevents.1791413529.localho... 0e732c3d7595e305
write paper/exp/kv-reproduce/13/loss_train/events.out.tfevents.1791413529.localho... 47092e4192453e02
write paper/exp/kv-reproduce/13/predictions.npz 3c44296¢8c5cc120
write paper/exp/kv-reproduce/13/summary.json c12bbd6ef 26794d5
write paper/exp/kv-reproduce/13/checkpoint.pt al6ef 8adbe80el2c
write paper/exp/kv-reproduce/13-best-head/report.json 437643df c226d507
write paper/exp/kv-reproduce/13-best-head/ DONE e3b0c44298f clcl4
write paper/exp/kv-reproduce/13/report.json f cf e85f 57ae84d10
write paper/exp/kv-reproduce/13/DONE e3b0c44298f clcl4
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write paper/exp/kv-reproduce/14.toml of f ea84af 8dd845a
read paper/exp/kv-reproduce/13-greedy-heads/report.json

write paper/exp/kv-reproduce/14/events.out.tfevents.1791413632.localhost.364828.0 8aa0c26021be5447
write paper/exp/kv-reproduce/14/score_val/events.out.tfevents.1791413633.localho... 1b3f 5471d39662b3
write paper/exp/kv-reproduce/14/score_test/events.out.tfevents.1791413633.localho... d9d90e7ef 58f a37c
write paper/exp/kv-reproduce/14/loss_train/events.out.tfevents.1791413633.localho... 5479bldde35c859d
write paper/exp/kv-reproduce/14/predictions.npz ff e0449e971905a0
write paper/exp/kv-reproduce/14/summary.json 8edf 2ee454e031d0
write paper/exp/kv-reproduce/14/checkpoint.pt d9090a2ac896b385
write paper/exp/kv-reproduce/14/report.json 151f 6dcaf 0d53506
write paper/exp/kv-reproduce/14/DONE e3b0c44298f clcls
read paper/exp/kv-reproduce/14-best-head/report.json

read paper/exp/kv-reproduce/14-greedy-heads/report.json

process python bin/model.py exp/kv-reproduce/0.toml --force

process tail -3

process python bin/model.py exp/kv-reproduce/1.toml --force

process tail -3

process python bin/model.py exp/kv-reproduce/2.toml --force

process tail -3

process python bin/model.py exp/kv-reproduce/3.toml --force

process tail -3

process tail -3

process python bin/model.py exp/kv-reproduce/4.toml --force

process tail -3

process python bin/model.py exp/kv-reproduce/5.toml --force

process python bin/model.py exp/kv-reproduce/6.toml --force

process tail -3

process tail -3

process python bin/model.py exp/kv-reproduce/7.toml --force

process tail -3

process python bin/model.py exp/kv-reproduce/8.toml --force

process tail -3

process python bin/model .py exp/kv-reproduce/9.toml --force

process python bin/model.py exp/kv-reproduce/10.toml --force

process tail -3

process tail -3

process python bin/model.py exp/kv-reproduce/11.toml --force

process tail -3

process python bin/model .py exp/kv-reproduce/12.toml --force

process python bin/model.py exp/kv-reproduce/13.toml --force

process tail -3

process tail -3

process python bin/model.py exp/kv-reproduce/14.toml --force

process python - exp/tabm/california/0-eval uation exp/kv-reproduce
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C Run history

Invocation 1, OK, 27 minutes 15 seconds, 93 output lines, started 2026-10-07T 22:28:23

nmetric_hash al39da5c23adf 13232623c151bcba58b7506054528264f 8b5dad5be6241a1238
run_di gest e36eeda48b32113ffelb7f14ed244c5c7b5737189ed3d8e46dc26c859bdec00d
anchor ed at run end

D Raw seal fields and hashes

Seal

dat a_hash d1c525f 2d120c4578b84e3f 423dcc756e3d53f 5a359f becef 3f 573ch066a7edf
si gned_nessage_hash 2bd6747eae7f a5f €9429cb0f 21bb39bf 7cd7348dee3dab8e4120e80467eadf a4
nonce 97840d0e55f 799f 3302b50b8f 2a8f 066

si gned_at 2026- 10- 07T22: 55: 40. 796955+00: 00

seal ed_at 2026- 10- 07T22: 55: 40. 86132821327

checkout _bundl e 84a715982f ed380f e7bb24beef 460e16d65c94a270263a1019a3c8deba654621
Signature (base64)

F7P/ DJ| 2Ee7JRRVZY3LSKr C6 T8AU3V2BH1pi HaLQZ5nmus3i 5NooT9UOt AOSXOAHATI ym 27DnoW8gf VHG8GELFz
t FOI 7HNxem | 0QZEl pvsXhLcdqT4j xT/ eBJ1ZRhB6CQt LOB+yz| SPI 7ThdhgO6EGkaFo1xoVB3vXBt ZHEGZ6XI z7dX
KJ56P2Q sXSj j JZVGEB0a4gnuO3STHLCt Ldl 1wo YGNhTGUNZa40UDs YIx NA2wf AghXEqMpXbeezJYnh9NCchhd4BK
TOKdt C5qK6Hr OvUj qWY5pr GqBz 9n5wDJ KYBGf SSXkt daNRcj Frd 5JnRTNINI VKN2U9Cs| Y 2uXUQaXZuBchbpr bB
RQcol kd9bDYf gvmuYwnNVBA f 89apYpKMAEL KA+q7nU+Q7FPO 5Ul BrkKcj XI FH+uF+sT4Y+0VbVw Jc2XI Mwgdt
QGUWVIr ve Xzl 5uVzSd78973xaHRGnr K1f / dd/ MnGnQA9et hxnGI1C8hQ kysVGd YRM MDDaMXUBbF/ 6¢cssUnXf CRK
aql f VHYYznnBI JUW5Ve44+HDt d/ 3Uh7GLc6aC0pZy DQr MV GxhHaf 32H+-UWCQ j zi 06t G71 OHQROHp8MMAON4J
t UvoEpHG 9vi | Ul 9u+8W Q2QOHgzi Bww 8e3EHOKR7vPZ1c9+genBRN 0KBYyg3f WKI =

Public key

————— BEA N PUBLI C KEY-----

M | Cl j ANBgkghki GOWOBAQEFAAOCAG8AM | CCgKCAgEALQL3YyMyeShx8l hTC7j b
sMOW2BnRXgsBn3+SMXK]j t wHATqdekniLPI cj ayJxD5f cPr OPPCqp/ LoUFz5CUZz Ri

6+8FTv70dHul z5A4LAt 4vcgwP+i WscPc3Hzpnj psKbTnmOenggp6RB6GNnPpx Ya5X
7qUISES Ei sX/ G 0S9ToxXt qPBwWCcVWEPBX8ef eCATC58nmB6Fsp4nC8KI cEadbl bHN
av0Jj dTJ/ / CMONZSI bdzE6qvEbNFcqDB5t NU7oHf YvBeNLr vPU9TAqdbt 0zdhQ+D
Ahf TRUINgWVEK| VD51 bOVhi 4ql kwe SOEMITKT3ye9l | 5xEaJn4bku4eKqeS7VSZt 30
XbUcnt 2H5nKcKSvt 6bXnX6aj Arrgi 900CD QI aQkIMBz2i | TnyvDMgueJt FxQpC9
HNBPgPZ242NH8JgE6CNF7 ToL9syanS67u7UMyl cNgeNHNcy 9bl GoUsannz P9gN2!

6HEM dk XNdKQRb1r DWEJf 3N 50 YHn XXPuf 5sb8R/ pxWNgt f O4R5UGVV92qd2M

1GN71 E3mbQRbPsLL/ JApDXM\zNi kaFf BsQK7i Kxr 7vl aTeZckFZW ThcYNT7Hasg
+eE4bf / ol CHBCf 1VI DCkDxohehdZOWRRcgMWRi K31 / 0zZdaBsgdc8WiJRnb8LPP9v
8Jap/ 1PW NcNku5cdWBgHL c CAWEAAQ==

----- END PUBLI C KEY--- - -

Run 1 outputs

stdout 10fc6ca359d4al152938666bb87896e50019b200a1237f 181d9a48f 02f 5c6a0cf
stderr e3b0c44298fclcl49af bf 4c8996f b92427ae41e4649b934ca495991b7852h855
netrics al39da5c23adf 13232623c151bcba58b7506054528264f 8b5dad5be6241a1238
di gest e36eeda48b32113ffelb7f14ed244c5c7b5737189ed3d8e46dc26c859bdec00d
kv_run.sh (unchanged)

pre d9abbdaf d98bcba266a6a8ddc3f b34a00b09df 53c1951al186a53a634cf 991887
post d9abbdaf d98bcba266a6a8ddc3f b34a00b09df 53c1951al186a53a634cf 991887
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