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Sealed Experiment Record

Sedled 2026-10-08 - Signed by the K-Veritas server
Sessi on 24aald59 - Data hash 02ac..5a%e

Abstract
Thisrecord seals 1 run (kv_run.sh) executed on Intel(R) Xeon(R) W-2145 CPU @ 3.70GHz between
2026-10-08 03:45 and 06:13 UTC. Reported results: max_senders per_receiver 57, last_flow_finish_us
135067. 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 24aal1d59- b447- 4308- a510- d747daf b5670

Initialized 2026-10-08T03:45:35Z

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 2d079d310a3777c78784d14a6d98ea3b079170f 2dcf b96c5205284e683ebb9e8
Disclosure open

Source code, run 1 830ddal188f df c6f 669d5972f 9c3b4elf 41abe2c6a59817ea32b29ad47e472218
2 Runs

#  Command Duration Exit Anchored

1 bash kv_run.sh 2 hours 27 minutes 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
flows finished 261632 explicit
packets _new 6.5408e+07 explicit

packets_retransmitted 1.74483e+06 explicit
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Inline claim Value Phase Output line
max_senders_per_receiver 57 13
last_flow_finish_us 135067 14
Seed committed: seed:13, output line 1, 2026-10-08T03:45:35Z.

4 Execution evidence

Coherence

Coherent (0.99): the telemetry channels move together, as one process.

Telemetry

Run Samples CPU time Peak memory Peak GPU

1 7200 8850.8 s 15.21 GB

5 Provenance

Run 1: kv_run.sh

Disclosure open. 290 tracked files, 3 snapshots. Every snapshot is bound into the signature.

# Snapshot Time Root Changed
0 run_start 03:45:35 892b939bcf b88f 53 290
2 run_end 06:13:11 892b939bcf b88f 53 0

1 snapshot with no file change omitted here; full timeline in Appendix B.

Activity: 291 filesread, 6 files written, 7 subprocesses. Full list in Appendix B.

6 Verification

Field Value

Signer Signed by the K-V eritas server

Signed at 2026-10-08T06:13:13.750949+00:00

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

Key fingerprint eeac81653cf 44ac029c4069cf 2a06d9f

Data hash 02accad8d67271c8c02c4dc3231ac875bc0f 56a60f 58chbd1b85ef 7db7blf 5a9e
Code bundle hash 44585e956d55b8e27b5baeae8f d83f 2a07f 33683c3c295f a17b2125dd2371c12

Run anchors: 1 invocations were anchored at the server when they ended.

Checksaverifier 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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A Full metric series

Run 1: kv_run.sh

Metric Value Step Line Source
flows finished 261632 10 explicit
packets new 6.5408e+07 11 explicit
packets retransmitted 1.74483e+06 12 explicit
Phase Line Time CPU time Memory GPU
simulate 2 03:45:36 05s 0.02 GB

B Provenancetimeline and activity map

Run 1: kv_run.sh

# Snapshot Time Root Changed
0 run_start 03:45:35 892b939bcf b88f 53 290
1 phase simulate 03:45:36 892b939bcf b88f 53 0
2 run_end 06:13:11 892b939bcf b88f 53 0
Event Path or command Hash

read kv_run.sh

read experiments/fattree-all-to-all/sequential_512conns/run.sh

read sim/datacenter/connection_matrices/gen_serialn_alltoall.py

read experiments/fattree-all-to-all/sequential_512conng/plot_cdf.py

read experiments/fattree-all-to-all/sequential_512conns/plot_overlap.py

read experiments/fattree-all-to-all/sequential_512conns/proc_incast_color.py

read experiments/fattree-all-to-all/sequential_512conns _prio/plot_cdf.py

read experiments/fattree-all-to-all/sequential_512conns_prio/plot_overlap.py

read experiments/fattree-all-to-all/sequential_512conns _prio/proc_incast_color.py

read experiments/fattree-all-to-all/sequential_512conns_prio/run.sh

read experiments/fattree-spraying/oblivious_trim_ecn/3tier_notrim_256/run.sh

read experiments/fattree-spraying/oblivious_trim_ecn/3tier_notrim_32/run.sh

read experiments/fattree-spraying/oblivious_trim_ecn/3tier_notrim_ecn_256/run.sh

read experiments/fattree-spraying/oblivious_trim_ecn/3tier_notrim_ecn_32/run.sh

read experiments/fattree-spraying/oblivious_trim_ecn/3tier_trim_256/run.sh

read experiments/fattree-spraying/oblivious_trim_ecn/3tier_trim_32/run.sh

read experiments/fattree-spraying/oblivious_trim_ecn/run.sh

read experiments/fattree-spraying/oblivious_trim_ecn/run_sequential.sh

read experiments/fattree-spraying/spray_comparison/makegraph.py

read experiments/fattree-spraying/spray_comparison/run.sh

read Sim/EXAMPLES/collateral/process_dctcp_collateral .py

read sim/EXAMPLES/collateral/process_dctcp_collateral _|ossless.py

read sSM/EXAMPLES/collateral/process_ndp_collateral.py

read smM/EXAMPLES/collateral/run.sh

read sim/EXAMPLES/collateral/run_dctcp_collateral.sh

read ssm/EXAMPLES/collateral/run_dctcp_collateral_|ossless.sh

read Sim/EXAMPLES/collateral/run_ndp_collateral.sh
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Event Path or command Hash
read sim/EXAMPLES/failure/process_data.py

read sim/EXAMPLES/failure/process_dctcp_data.py

read sim/EXAMPLES/failure/process mptcp_data.py

read sSim/EXAMPLES/failure/run.sh

read Sim/EXAMPLES/in_and_out/process_data.py

read sSM/EXAMPLES/in_and_out/run.sh

read sSM/EXAMPLES/incast_scaling/process_data _incast_conns.py
read sim/EXAMPLES/incast_scaling/run.sh

read sm/EXAMPLES/incast_shortflows/process_data incast_conns.py
read sim/EXAMPLES/incast_shortflows/run.sh

read sim/EXAM PLES/permutation/process_data.py

read sim/EXAM PLES/permutation/process_dctcp_data.py

read sim/EXAM PLES/permutation/process_mptcp_data.py

read sim/EXAM PLES/permutation/run.sh

read sim/aeol usgueue.cpp

read sim/aeolusqueue.h

read sim/callback_pipe.cpp

read sim/callback_pipe.h

read sim/cbr.cpp

read sim/cbr.h

read sim/cbrpacket.cpp

read sim/cbrpacket.h

read sim/circular_buffer.h

read sim/clock.cpp

read sim/clock.h

read sim/compositepriogueue.cpp

read sim/compositeprioqueue.h

read sim/compositequeue.cpp

read sim/compositequeue.h

read sim/config.cpp

read sim/config.h

read sim/cpqueue.cpp

read sim/cpqueue.h

read sim/datacenter/bcube_topology.cpp

read sim/datacenter/bcube_topology.h

read sim/datacenter/camcubetopol ogy.cpp

read sim/datacenter/camcubetopology.h

read sim/datacenter/connection_matrices/gen_allreduce.py

read sim/datacenter/connection_matrices/gen_allreduce_butterfly.py
read sim/datacenter/connection_matrices/gen_incast.py

read sim/datacenter/connection_matrices/gen_outcast_incast.py
read sim/datacenter/connection_matrices/gen_permutation.py

read sim/datacenter/connection_matrices/gen_serial_alltoall.py

read sim/datacenter/connection_matrices/gen_serialn_alltoall_prio.py
read sim/datacenter/connection_matrix.cpp

read sim/datacenter/connection_matrix.h

read sim/datacenter/dragon_fly_topology.cpp

read sim/datacenter/dragon_fly_topology.h

read sim/datacenter/fat_tree switch.cpp

read sim/datacenter/fat_tree switch.h
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Event Path or command Hash
read sim/datacenter/fat_tree topology.cpp

read sim/datacenter/fat_tree topology.h

read sim/datacenter/firstfit.cpp

read sim/datacenter/firstfit.h

read sim/datacenter/generic_topology.cpp

read sim/datacenter/generic_topology.h

read sim/datacenter/incast.cpp

read sim/datacenter/incast.h

read sim/datacenter/main.h

read sim/datacenter/main_eqds.cpp

read sim/datacenter/main_hpcc.cpp

read sim/datacenter/main_ndp.cpp

read sim/datacenter/main_roce.cpp

read sim/datacenter/main_swift.cpp

read sim/datacenter/main_tcp.cpp

read sim/datacenter/mtcp_subflow_control.cpp

read sim/datacenter/mtcp_subflow_control.h

read sim/datacenter/multihomed_fat_tree topology.cpp

read sim/datacenter/multihomed_fat_tree topology.h

read sim/datacenter/old_tests/main_dctcp_incast_collateral.cpp
read sim/datacenter/old_tests/main_dctcp_incast_collateral_|lossless.cpp
read sim/datacenter/old_tests/main_dctcp_permutation.cpp

read sim/datacenter/old_tests/main_hpcc.cpp

read sim/datacenter/old_tests/main_ndp2.cpp

read sim/datacenter/old_tests/main_ndp_alltoall.cpp

read sim/datacenter/old_tests'main_ndp_camcube_permutation.cpp
read sim/datacenter/old_tests'main_ndp_dragonfly_permutation.cpp
read sim/datacenter/old_tests'/main_ndp_in_out.cpp

read sim/datacenter/old_tests'main_ndp_incast.cpp

read sim/datacenter/old_tests/main_ndp_incast2.cpp

read sim/datacenter/old_tests/main_ndp_incast2b.cpp

read sim/datacenter/old_tests'main_ndp_incast_collateral.cpp

read sim/datacenter/old_tests/main_ndp_incast_shortflows.cpp
read sim/datacenter/old_tests'main_ndp_incast_tor.cpp

read sim/datacenter/old_tests'main_ndp_outcast.cpp

read sim/datacenter/old_tests'/main_ndp_outcast_incast.cpp

read sim/datacenter/old_tests/main_ndp_outcast_shortflows.cpp
read sim/datacenter/old_tests'main_ndp_oversubscribed.cpp

read sim/datacenter/old_tests'main_ndp_permutation.cpp

read sim/datacenter/old_tests'/main_ndp_permutation_fail.cpp

read sim/datacenter/old_tests'main_ndp_permutation_incast.cpp
read sim/datacenter/old_tests'main_ndp_permutation_lossless.cpp
read sim/datacenter/old_tests/main_ndp_permutation_tor.cpp

read sim/datacenter/old_tests/main_ndp_random.cpp

read sim/datacenter/old_tests'main_ndp_random_shortflows_tor.cpp
read sim/datacenter/old_tests'main_ndprts_alltoall.cpp

read sim/datacenter/old_tests'main_ndprts_outcast.cpp

read sim/datacenter/old_tests/main_ndprts_outcast_incast.cpp

read sim/datacenter/old_tests/main_ndprts_permutation_incast.cpp
read sim/datacenter/old_tests/main_ndptunnel_incast_shortflows.cpp
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Event Path or command Hash
read sim/datacenter/old_tests/main_ndptunnel_permutation.cpp
read sim/datacenter/old_tests/main_swift_incast.cpp

read sim/datacenter/old_tests/main_swift_incast2.cpp

read sim/datacenter/old_tests/main_swift_incast2b.cpp
read sim/datacenter/old_tests/main_swift_incast3.cpp

read sim/datacenter/old_tests/main_tcp_dragonfly permutation.cpp
read sim/datacenter/old_tests/main_tcp_outcast_incast.cpp
read sim/datacenter/old_tests/main_tcp_perm_shortflows.cpp
read sim/datacenter/old_tests/main_tcp_permutation.cpp
read sim/datacenter/oversubscribed_fat_tree topology.cpp
read sim/datacenter/oversubscribed_fat_tree topology.h
read sim/datacenter/shortflows.cpp

read sim/datacenter/shortflows.h

read sim/datacenter/star_topology.cpp

read sim/datacenter/star_topology.h

read sim/datacenter/subflow_control.cpp

read sim/datacenter/subflow_control.h

read sim/datacenter/topology.h

read sim/datacenter/validate.py

read sim/datacenter/vl2_topology.cpp

read sim/datacenter/vl2_topology.h

read sim/dctcp.cpp

read sim/dctcp.h

read sim/dctcp_transfer.cpp

read sim/dctcp_transfer.h

read sim/drawable.h

read sim/ecn.h

read sim/ecnprioqueue.cpp

read sim/ecnprioqueue.h

read sim/ecnqueue.cpp

read sim/ecnqueue.h

read sim/eqds.cpp

read sim/eqds.h

read sim/eqds_logger.cpp

read sim/eqds_logger.h

read sim/eqdspacket.cpp

read sim/eqdspacket.h

read sim/eth_pause packet.cpp

read sim/eth_pause _packet.h

read sim/eventlist.cpp

read sim/eventlist.h

read sim/exoqueue.cpp

read sim/exoqueue.h

read sim/faircompositequeue.cpp

read sim/faircompositequeue.h

read sim/fairpullqueue.cpp

read sim/fairpullqueue.h

read sim/hpcc.cpp

read sim/hpcc.h

read sim/hpccpacket.cpp
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Event Path or command Hash
read sim/hpccpacket.h

read sim/logfile.cpp

read sim/logfile.h

read sim/loggers.cpp

read sim/loggers.h

read sim/loggertypes.h

read sim/matrix.h

read sim/meter.cpp

read sim/meter.h

read sim/mpswift.cpp

read sim/mpswift.h

read sim/mtcp.cpp

read sim/mtcp.h

read sim/ndp-orig.cpp

read sim/ndp.cpp

read sim/ndp.h

read sim/ndp_transfer.cpp
read sim/ndp_transfer.h

read sim/ndppacket.cpp

read sim/ndppacket.h

read sim/ndptunnel.cpp

read sim/ndptunnel.h

read sim/ndptunnel packet.cpp
read sim/ndptunnel packet.h
read sim/network.cpp

read sim/network.h

read sim/parse_output.cpp
read sim/pipe.cpp

read sim/pipe.h

read sim/priopullqueue.cpp
read sim/priopullqueue.h
read sim/priogueue.cpp

read sim/prioqueue.h

read sim/gen.cpp

read sim/gen.h

read sim/queue.cpp

read sim/queue.h

read sim/queue_lossless.cpp
read sim/queue_lossless.h
read sim/queue_lossless input.cpp
read sim/queue_lossless input.h
read sim/queue_lossless_output.cpp
read sim/queue_lossless_output.h
read sim/randomqueue.cpp
read sim/randomqueue.h

read sim/rcppacket.cpp

read sim/rng.cpp

read sim/roce.cpp

read sim/roce.h

read sim/rocepacket.cpp




Sealed Experiment Record

page 9 of 11

Event Path or command Hash
read sim/rocepacket.h

read sim/route.cpp

read sim/route.h

read sim/routetable.cpp

read sim/routetable.h

read sim/rtx_timer.cpp

read sim/rtx_timer.h

read sim/sent_packets.cpp

read sim/sent_packets.h

read sim/strack.cpp

read sim/strack.h

read sim/strackpacket.cpp

read sim/strackpacket.h

read sim/swift.cpp

read sim/swift.h

read sim/swift_new.cpp

read sim/swift_new.h

read sim/swift_scheduler.cpp

read sim/swift_scheduler.h

read sim/swift_transfer.cpp

read sim/swift_transfer.h

read sim/swiftpacket.cpp

read sim/swiftpacket.h

read sim/switch.cpp

read sim/switch.h

read sim/tcp.cpp

read sim/tcp.h

read sim/tcp_periodic.cpp

read sim/tcp_periodic.h

read sim/tcp_transfer.cpp

read sim/tcp_transfer.h

read sim/tcppacket.cpp

read sim/tcppacket.h

read sim/tests/htsim-tests/bidir_ndp/test_config.json

read sim/testyhtsim-tests/bidir_swift/test_config.json
read sim/tests/htsim-tests/dumbell_hpcc/test_config.json
read sim/tests/htsim-tests/dumbell_ndp/test_config.json
read sim/tests’htsim-tests/dumbell_ndptunnel/test_config.json
read sim/tests/’htsim-tests/dumbell_roce/test_config.json
read sim/tests/htsim-tests/dumbel|_strack/test_config.json
read sim/tests/htsim-tests/dumbell_swift/test_config.json
read sim/tests/htsim-tests/dumbell_tcp/test_config.json
read sim/tests/htsim-tests/multihop_swift/test_config.json
read sim/tests/htsim-tests/multihop_swift2/test_config.json
read sim/tests/htsim-tests/multipath_swift/test_config.json
read sim/tests/htsim-tests/trigger_test/test_config.json
read sim/testsymain.cpp

read sim/testsmain_bidir_ndp.cpp

read sim/testsymain_bidir_swift.cpp

read sim/testsmain_dumbell_hpcc.cpp
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Event Path or command Hash

read sim/testsymain_dumbell_ndp.cpp

read sim/testsmain_dumbell_ndptunnel .cpp

read sim/tests/main_dumbell_roce.cpp

read sim/testsmain_dumbell_strack.cpp

read sim/testsmain_dumbell_swift.cpp

read sim/testsmain_dumbell_tcp.cpp

read sim/testsymain_multihop_swift.cpp

read sim/testsymain_multihop_swift2.cpp

read sim/tests/main_multipath_swift.cpp

read sim/testsymain_trigger_test.cpp

read sim/tests/tests.py

read sim/trigger.cpp

read sim/trigger.h

write experiments/fattree-all-to-all/sequential_512conns/a2a-1024-512-1.cm 5aa4828e735a5f cc
read sim/datacenter/htsim_ndp

write experiments/fattree-all-to-all/sequential_512conns/idmap.txt f 1b469dc88e51f 4c
write experiments/fattree-all-to-all/sequential_512conns/logout.dat c3e358a545d93033
write experiments/fattree-all-to-all/sequential_512conns/out_1024 512 perm_50iw... 4e7f cbadf 644ca5f
write experiments/fattree-all-to-all/sequential_512conns/incast_1024 512 perm 50... 156a10b0a45999f 1
write experiments/fattree-all-to-all/sequential_512conns/incast_1024 512 perm 50... 3fe6131251708bf 8
process bash run.sh

process python ../../../sim/datacenter/connection_matrices/gen_serialn_alltoall.py a2a-...

process grep -v gnuplot: command not found

process .[..1../sim/datacenter/htsim_ndp -tm a2a-1024-512-1.cm -linkspeed 100000 -<t...

process python plot_overlap.py 1024 512 1 50

process python proc_incast_color.py incast_1024 512 perm_50iw_1par.tmp 1

process python -

C Run history

Invocation 1, OK, 2 hours 27 minutes, 14 output lines, started 2026-10-08T 03:45:35

netric_hash 323752c9bb12211d1be7f 6f 4f 81eb55f 96819aeh8523c887097a397eb136b02a
run_di gest aB8671chOf cef 317990e030f 7e874163b491f b3b9b4bf 547585a15c6c0eb3668f
anchor ed at run end

D Raw seal fiedlds and hashes

Sesl

dat a_hash 02accad8d67271c8c02c4dc3231ac875bc0f 56a60f 58cbd1b85ef 7db7b1f 5a9e
si gned_nessage_hash 801858ef e66f 82202a24313c44d9b7¢301e858b7f 2514ac5e5e31577021e8a78
nonce 5f e2c21444511e88e805d9be8a263ch7

si gned_at 2026- 10- 08T06: 13: 13. 750949+00: 00

seal ed_at 2026- 10- 08T06: 13: 13. 8178448217

checkout _bundl e 44585e956d55b8e27b5baeae8f d83f 2a07f 33683c3c295f a17b2125dd2371c12
Signature (base64)

X8UERaR7| HoY6gh2DgbQUW O46S5i u/ QQAu8S6xp0o/ xi hHSaYdwghi KGCW uKbMvB56/ Anzc\WChr / b99vplekz
t P2PMLI WLxx TPy 7RnPs| 3r r cVNggZ403t xOMYl wi nSi ATl wt gzph1f AURt MPb2wj / kt Xx@87j ZPTax/ u7a0Bi zdb
K/'j j YN34bBuQOCpJULo4pnm zQCe3wnwOpK79yi 33RTIAKYDPGEqGV3aVnRi W t L/ r KK/ 7gmamNdSql HPFMSpOLM Ze
QUs OQ75++G528CEW gl OgHWMW Vxks+0h5xCDF77870E01w8xvNwo7i 6y VEDdel 6br r uSCqgkek6CCh85j 5W Vdj NJ
UgNhskVi ONg4BbmwBbU7 YTAr 5i 41 LWkt xy 3D8CHVENwWX P Jj / DVHOOG +sGdd2GF YsULbTVYi zDn/ GTDESUbf ki
wiBHO048Y/ v7/ 2YI AOezvYi STvTwW2L8hHW x8KBf mB9mmM-3wl ThO8pZMr'S6+soWg RYNAp8PcVTcaNEQF8JOYhQFJ
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R+x YR UyNQWh6I pnCvJB/ x5gj OVn5nF/ K+IJneGaOMEzhoRmXVe5Hz | FCG9cJqz UMCVNEO1c/ 4+wsm WIIPrBdEi dU
eabzG\2k FSK1t B7AUXDZCAknJ043Db89YMpZ9EG 005ht 054hPvB+2vcr Fj 1dPFEl Hc=

Public key

————— BEA N PUBLI C KEY-----

M | Cl j ANBgkghki GOWOBAQEFAACCAGBAM | CCgKCAgEALQL3YyMyeShx81 hTC7j b
sMOW2BnRXgsBn3+SMXK]j t wHATqdekntLPI cj ayJxD5f cPr OPPCqp/ LoUFz5CUZz Ri

6+8FTv70dHul z5A4LAt 4vcgwP+i WscPc3Hzpnj psKbTmOenggp6RB6GNnPpx Ya5X
7qUISES Ei sX/ Gf 0S9ToxXt qPBwCcVW\EPBX8ef eCATC58nmB6Fsp4nC8KI cEadbl bHN
av0Jj dTJ/ / CMONZSI bdzE6qvEbNFcqDB5t NU7oHf YvBeNLr vPU9TAqdbt 0zdhQ+D
Ahf TRUINgVEK| VD51 bOVhi 4ql kwe SOEMITKT3ye9l | 5xEaJn4bku4eKqeS7VSZt 30
XbUcnt 2H5nKcKSvt 6bXnmX6aj Arrgi 900CD QI aQkIMBz2i | TnyvDMgueJt FxQpC9
HNBPgPZ242NH8JgE6CNF7 ToL9syanS67u7UMyl cNgeNHNcy9bl GoUsannz P9gN2!

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

1GN71 E3mbQRbPsLL/ JApDXM\zNi kaFf BsQK7i Kxr 7vl aTeZckFZW ThcYNT7Hasg
+eE4bf / ol CHBCf 1VI DCkDxohehdZ0OWRRcgMWRi K31 / 0zZdaBsgdc8WiJRnb8LPP9v
8Jap/ 1PW NcNku5cdWBgHL c CAWEAAQ==

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

Run 1 outputs

stdout d9ba860b9aldfe57e8e56d06148a7d94b2aca54e786ed9b783be43eb193cf 647
stderr e3b0c44298fclcl49af bf 4c8996f b92427ae41e4649b934ca495991b7852h855
netrics 323752c9bb12211d1be7f 6f 4f 81eb55f 96819aeb8523¢887097a397eb136b02a
di gest a8671chb0f cef 317990e030f 7e874163b491f b3b9b4bf 547585a15c6c0eb3668f
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