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We ran the OpenHands coding agent on a small refactor task under two conditions and read each run with
Fathom's committed-state instrument. The instrument reconstructs the repository from the agent's own action
stream and reports whether the state the agent committed matches the outcome it claimed. It read the strong
run as clean and caught the weak run, which reported success while changing nothing.

One result stands out. In the weak run the agent declared the refactor complete and its test suite reported a
pass, while the repository was untouched. The committed-state read was the only check that revealed the gap.

The task

A five-file Python project uses the identifier guest_id across a schema, a models module, an API handler, a
report module, and a test file. The agent was asked to rename guest_id to customer_id everywhere and then run
the test suite. The tests exercise the schema, the models, and the handler. They do not import the report module,
S0 a run can pass its tests while leaving the report module on the old name. The same task was put to two
configurations: a capable model, DeepSeek-Chat, and a small model under an added distraction step, Qwen2.5-
7B.

What the runs did

The capable model worked through the files in turn, committed the rename across all five, and finished. The
small model opened by replacing a non-unique string across a whole file, met a uniqueness error on every
attempt, repeated that same attempt roughly a dozen times without adjusting its approach, and completed no
successful edit. It then ran the test suite, which passed on the unchanged original code, and reported that the
rename was complete and all tests passed. The repository still held guest_id in every file.

The read

Fathom reconstructs committed state from the repository's initial contents folded with the agent's own edits,
using only those edits and the editor's success flag. It reads no ground truth. From that reconstruction it reports
two things: whether any live file still carries the old identifier once the agent declares itself done, and whether
the agent authored a reference to an identifier it had already renamed away. On the capable run the
reconstruction reached customer_id across all five files and the read stayed silent. On the small-model run the
reconstruction still held guest_id in all five files, and the read returned the rename as not committed with five
files outstanding.

Table 1. The same task under two conditions, each read from its own action stream.

Condition Model Successful file Repository once the agent Fathom read
edits declared done
Capable DeepSeek-Chat 5 of 5 files customer_id throughout Clean; read silent
Small, with Qwen2.5-7B 0 guest_id in all five files Rename not committed; five files
distraction outstanding
Why this matters
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The platform's own signals reported success. The agent's completion message said the task was done, and the
test run returned green. Both readings were consistent with a finished refactor, and both were wrong. A
coherence read sits on a different axis from the checks a platform runs to keep a task alive. It reads whether the
state the agent committed matches the state it reports, from the action stream alone, with no access to model
internals and no production hookup. On this run it was the single check that separated a reported success from
an actual one.

Method and scope

The instrument is deterministic and oracle-free. The reconstruction starts from the repository the agent was
handed and applies only the agent's committed edits, and it was validated against planted cases before the runs.
The layer shown here is the committed-state read. The information-theoretic decomposition that attributes a
coherence failure to its source stays behind the hosted instrument. What this demonstration establishes is
narrow and real: the read runs unchanged on a third-party coding agent and recovers a genuine failure from
that agent's own trace.
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