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Abstract

Persistent scientific agents reuse their own outputs across rounds of work. When
evidence or analysis policy changes, that record can quietly become invalid: some
artifacts must be updated, others must remain valid, and the effects can cross struc-
tured data, computations, prose, figures, tests, and decisions. We study the capabil-
ity needed to recover validity, which we call scientific state reconciliation. We
introduce ReconcileBench to test how well agents reconcile persistent scientific
workspaces after authoritative changes. It spans controlled analytical and health
repositories together with executable RNA-seq projects derived from a published
computational-biology capsule, with state distributed across heterogeneous scien-
tific artifacts including structured data, prose, tests, charts, figures, and decisions.
Agents receive the existing workspace and event, but not the corrected reference or
a field-level repair list. Across 106 episodes per configuration in mini-SWE-agent,
the highest-scoring agent, GPT-5.6-SOL, meets its task-specific closure criterion
in 62. Failures are often local-to-global: agents make the announced edit and fre-
quently repair the immediate analysis, yet leave dependent representations or con-
clusions inconsistent. Reconciliation also requires semantic judgment: the same
change may require one conclusion to be revised while another remains valid, and
some notices call for restoring an earlier state or making no edit at all. Correctly
processing new information does not guarantee that the scientific record carried
into the next cycle remains valid. ReconcileBench tests whether agents can keep
persistent state synchronized across representations and semantic roles before it is
reused.

1 Introduction

Scientific agents increasingly work over long horizons and accumulate a persistent scientific record.
They generate hypotheses, run analyses, write reports, and propose the next experiment over many
steps and sessions, while harnesses preserve their tools, files, memory, and context [11, 30]. Closed-
loop systems make this persistence central. Co-Scientist keeps a persistent context memory across
rounds of hypothesis generation and review [10]; Robin carries the conclusions of one lab-in-the-
loop round into the next [8]; and Kosmos updates a structured world model after each cycle and
queries it to plan the following one [19]. The workspace becomes scientific memory: observations
feed computations, computations feed figures and prose, and interpretations shape what the agent
does next. This is especially consequential in computational biology, where sample metadata, anal-
yses, figures, and experimental conclusions are carried from one research cycle into the next.

That persistent record can become stale when the underlying science changes. Evidence is corrected,
samples are relabeled, analyses are revised, and decision criteria change; fixing the source does not
automatically fix what was built from it. One audit found apparently mislabeled samples in 46%
of the transcriptomics datasets it examined [27]. Forensic re-analysis of drug-sensitivity signatures
that were already guiding treatment allocation in clinical trials found reversed sensitive/resistant
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Figure 1: Scientific state reconciliation is a reliability gate before persistent state is reused.

training labels [3]. Excluding retracted trials from 3,902 meta-analyses changed the direction of
the pooled effect in 8.4% of them [28], yet only 5% of the systematic reviews that had included
such trials corrected their results [13]. Correcting the named value is the easy part. Agent systems
inherit the problem: Robin’s preprint reported a 7.5-fold phagocytosis increase from agent analysis
versus 1.75-fold from human analysis [9]; the published article reports 1.89-fold versus 1.75-fold
[8]. Dependent rankings, figures, and prose built on the preprint value would need reconsideration.

Keeping the rest of the workspace valid is not simply a matter of finding references to the changed
value (Figure 1). Scientific dependencies are often semantic rather than explicit: a review note
restates a number from a table, a figure encodes a ranking, and a validation decision depends on a
rule written in prose. The workspace may not say which numbers are observations, conventions, or
fixed criteria. An agent must understand what each record means before deciding whether to update
it, preserve it, restore an earlier state, or leave it alone.

We study the capability needed to recover from this drift: scientific state reconciliation. After
an authoritative change, the agent must restore a valid persistent workspace by revising invalid
records, preserving valid ones, and sometimes restoring or doing nothing. Retrieval asks whether
prior state can be found; reconciliation asks whether it is still valid. Computation gives a revised
quantity; reconciliation asks whether the records built on it still mean what they claim. An RNA-seq
project from our benchmark shows how far apart the two can be: a correction moves one sequenced
library to its true experimental condition. GPT-5.6-SOL edits the sample sheet and regenerates every
contrast table exactly, yet across six such projects it repairs only 48 of 66 downstream records and
fully reconciles two. In one, correcting the label shrinks the contrast’s strongest response from 14.4-
fold (NR4A3) to 2.9-fold (Figure 3). Even with the revised computation in place, the dependent
record may remain incomplete. Across our settings, implicitly dependent records can remain stale,
fixed records may be re-derived, and restorations or no-ops can become forward edits.

ReconcileBench turns this capability into a measurable task. A generator writes an original
workspace and, after one authoritative transition, its exact counterfactual from the same derivations;
the agent sees only the original and the transition. Because real scientific workspaces rarely come
with a known dependency graph, we follow an inspectable-to-native progression. VisText-General
provides controlled analytical workspaces in which every dependency can be inspected, VisText-
Health moves the same structure to health and public-health records, and BixBench-RNA starts
from a published RNA-seq capsule, in which sample metadata and evidence feed executable con-
trasts, findings, and validation decisions. Our contributions are:

1. Scientific state reconciliation as an agent capability. We define what a persistent sci-
entific agent must do after evidence or policy changes: revise invalid state, preserve what
remains valid, and, when appropriate, restore an earlier state or make no edit.

2. A benchmark spanning heterogeneous scientific artifacts. ReconcileBench progresses
from controlled analytical and health workspaces to executable RNA-seq projects derived
from a published computational-biology capsule, following authoritative changes across
structured data, analyses, prose, tests, figures and charts, and scientific decisions. Original
and counterfactual workspaces come from the same derivations, allowing us to check what
must change and what must remain valid.

3. Evidence of a local-to-global gap. Agents can correct a source and even reproduce an
immediate scientific computation exactly while leaving downstream records stale. The
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Figure 2: Top: the source-correction reference is Gp,(S1) and the policy-revision reference is
Gp, (So). Agents receive file-family guidance, but not the corrected reference or field-level grading
targets. Bottom: in one policy transition, the three GPT-5.6 agents repair the criterion truth and
review decision but re-derive an observed ratio that the event explicitly holds fixed. The decisions
are locally correct, yet none of the three workspaces is fully reconciled.

observed failures identify requirements for propagation, preservation, restoration, and ab-
stention before the workspace is reused.

We will release the benchmark codebase, workspace generators, graders, and evaluation artifacts.

2 Scientific state reconciliation

2.1 State, policy, and authoritative transitions

Let S be authoritative scientific state and P workspace policy: derivation conventions, analysis
criteria, authority relations, and revision rules. An external deterministic generator G p yields an
intact workspace W = Gp(S). A source correction changes (So, Po) — (51, Po) and has target
W* = Gp,(S1); a criterion revision changes (So, Py) — (So, P1) and has target W* = Gp, (Sp).
A withdrawn correction returns to the earlier valid state; an already-applied notice leaves the target
workspace unchanged.

An authoritative transition changes the underlying evidence or policy; the event is the notice
the agent receives about that change. The agent works in a copy of Wy and receives the
event during the episode. VisText’'s README explicitly lists source-to-file-family dependen-
cies; data/charts.csv and analysis/INDEX.md connect chart IDs to workstream codes
through chart titles. The generator G p, corrected workspace W*, and field-level grading manifest
are withheld. The agent must use the available guidance to identify the specific records affected and
determine whether each needs revision or preservation.

An episode reaches closure when every check in its task-specific validity boundary passes in the
same final workspace. Records invalidated by the transition must be revised, while records it leaves
valid must remain so. Across tasks, the evaluation covers source, computation, representation, and
conclusion records; it does not inspect every file. Many correct local edits cannot compensate for
one stale or wrongly altered evaluated record.

3 Benchmark design

3.1 Scientific workspaces and transitions

ReconcileBench uses three scientific workspace constructions. VisText-General provides con-
trolled analytical repositories with inspectable dependencies across tables, prose, tests, and figures.
VisText-Health uses the same construction for health and public-health records. BixBench-RNA
begins with a published RNA-seq capsule and connects experimental metadata to executable con-



Table 1: ReconcileBench workspaces and authoritative transitions. A and K list state affected by
each transition; §3.3 defines the task-specific closure checks.

Setting and transition

Episodes Authoritative change

A state to update

K: state to keep valid

VisText-General: evidence
correction

VisText-General:
review-rule revision

VisText-Health: evidence
correction

BixBench-RNA:
condition-label correction

20 One chart source value

overwritten or deleted

20 Review criterion revised
above the unchanged
observed ratio

14 Health/public-health

chart source value
overwritten or deleted

6 One sequenced library’s
experimental condition

Source, affected calculations,
ranks, dashboard, test, SVG,
criterion truth, review flag

Rule, criterion truth, review flag

Source, affected calculations,
ranks, summary, figure

Sample sheet, contrast, ranks,
figure, dashboard, test, summary

Fixed criterion, dated history,
unaffected calculations

Source data and observed ratio

Dated history and unaffected
summaries

Raw counts and scored
control/history

corrected; raw counts
fixed

BixBench-RNA: mixed 6 Library relabel, evidence Affected support counts/joins and ~ Surviving evidence, fixed

evidence/policy withdrawal, support-rule  findings/actions licensed by revised policy/data, history, and
revision, or compound support still-supported findings
transition

VisText-General: prose 20 One chart source value Lapsed criterion claims (18) and Reference keeps criterion fixed,

evidence correction corrected; criterion dependent review flags (17) but ordinary workspace leaves
number unchanged in the its status implicit
reference

VisText-General: prose 20 Review criterion Criterion-truth sentence and Source data and observed ratio,

fixed by the event but not
separately scored

criterion revision changes; source data and

observed ratio stay fixed

dependent review-flag sentence (40
scored statements)

Table 2: Semantic layers of scientific state and their required operations. Direct state, computation
(C1), relation or representation (C2), and conclusion or action (C3) may each require revision (A)
or preservation (K).

Layer A: affected state must change K: state must remain valid

Correct chart row or RNA label; withdraw
evidence; revise threshold

Recompute mean, ratio, contrast quantity, or
support count

Repair leader, rank, evidence join, assertion,
dashboard, or SVG

Revise criterion truth, review flag, finding, or
action when the transition requires it

Keep source data fixed during a rule change, or
the rule fixed during a data correction

Keep observed ratio during a rule change or an
unaffected count

Keep an unaffected relation or figure valid

Direct source/rule
C1 computation
C2 relation/representation

C3 conclusion/action Keep a dated or still-supported

conclusion/action valid

trasts and scientific decisions. Table 1 states what each authoritative transition requires the agent to
update and what it must keep valid.

3.2 Semantic class and required operation

We check the announced source or rule revision directly, then follow its dependent records. Each
scored downstream field is classified by semantic role: C1 computation, C2 relation or representa-
tion, or C3 conclusion or action. An independent operation label specifies whether the transition
requires a change (A) or preservation (K, for keep valid). Thus a changed ratio is C1-A; when
only the review rule changes, that same observed ratio is C1-K. A finding is C3-A when support no
longer licenses it, but C3-K when independent support still suffices.

Mixed records receive the deepest class needed to grade their target. Dashboards, executable as-
sertions, and concentration records combine arithmetic with selection or joins, so they are C2. An
SVG can combine labels, ordering, values, and geometry; the vector check tests painted bar count,
order, relative lengths, and one numeric leader label. Preservation follows each record’s semantic
or exact check rather than requiring every valid file to be byte-identical. The A/K labels describe
record-level requirements; restoration and no-op also test which operation the episode itself calls for

(§4.3).



3.3 Construction, units, and grading

Original and corrected workspaces. The same derivation code builds an original workspace and
a hidden corrected reference from the authoritative state before and after each transition. The agent
sees the original files and the event, but not that code or the reference. VisText-General draws correc-
tion values from nine published series [25]; each of its 20 project workspaces catalogs 30 data series
and contains a median of 298 files. VisText-Health uses seven health/public-health series; 14 of
its 16 generated references are scored after excluding two with stale harvested captions. BixBench-
RNA uses a published experimental capsule [18] in two complementary sets of cases (Table 1).

Episodes and required checks. A workspace is one persistent project file tree; an episode is
one model run on it under an authoritative transition. VisText-General reuses 20 templates for evi-
dence correction, review-rule revision, and two conclusion-maintenance conditions. VisText-Health
contributes 14 evidence corrections; BixBench-RNA contributes six condition-label and six mixed
evidence/policy transitions. Thus each model has 66 propagation and 40 conclusion-maintenance
episodes, or 106 runs in total. Each field check specifies an operation: A requires the corrected value
or claim, while K requires a still-valid record to remain valid. Specified unauthorized collateral edits
are checked separately.

Agent and harness setup. Each episode runs in a copy of the original workspace; the agent re-
ceives the event at the relevant turn. With mini-SWE-agent’s shell interface [30], it can read and
write files and run scripts or tests. The VisText README and index give substantial dependency
guidance, but the agent has no corrected reference, field-level target list, or structured-patch tool.
The sandbox permits edits to this workspace but excludes gold, the grader, and other episodes;
Docker disables networking, while local runs use filesystem isolation and scrubbed credentials. We
evaluate six configurations from two model families in mini-SWE-agent: GPT-5.6-LUNA, TERRA,
and SOL at low reasoning [22], and Claude Haiku 4.5 without extended thinking plus Sonnet 5 and
Opus 5 at low effort. We also evaluate GPT-5.6-SOL in Codex CLI and Claude Opus 5 in Claude
Code on the same tasks (Appendix A). Mini-SWE-agent allows at most 12 agent steps per turn and
60 per episode, increased to 400 for retraction episodes. Responses are capped at 4,096 tokens, and
episodes have a one-hour wall limit.

Scoring. We use two complementary graders:

* Deterministic checks compare source rows, JSON values, ordered lists, selected painted
SVG bar geometry and its numeric leader label, and executable tests with the reference.

* Prose proposition checks use GPT-5.6-SOL as a low-reasoning LLM judge against code-
derived targets. For propagation prose it sees the transition and full before/after files; for
C3 conclusion prose it sees selected criterion and review-flag sentences with the relevant
values and rule. Neither receives reference wording (Appendix B).

Closure depends on the transition being tested. In the 66 propagation episodes, the announced
source or rule, every affected C1 computation and C2 representation, and their preservation checks
must all pass in the same final workspace. In the 40 conclusion-maintenance episodes, both the
criterion claim and its dependent review flag must be correct, whether that requires revision or
preservation. The overall result is the number of closed episodes across these two groups, out of
106. Retraction and already-applied episodes are reported separately because they test different
episode-level operations.

4 Evaluation across scientific workspaces

In mini-SWE-agent, GPT-5.6-SOL closes the most workspaces: 62/106 (58.5%). Correcting the
announced source or rule is usually not the obstacle; failures emerge in the records that depend on it
or must remain unchanged.



Table 3: Propagation results across scientific workspaces. Field scores show whether agents update
or preserve Direct, C1, and C2 state; closure requires their applicable checks in an episode to pass

together.

Direct C1 compute C2 relation/figure
Transition — Agent A K A K A K Closure
VisText-General
Evidence GPT-5.6-LUNA  20/20 20/20 38/40 - 137/176 3/4 0/20
GPT-5.6-TERRA 20/20 20/20 37/40 - 162/176 4/4 6/20
GPT-5.6-SOL 20/20 20/20 39/40 - 166/176 4/4 9/20
Rule GPT-5.6-LUNA  20/20 - - 14/20 - - 1420
GPT-5.6-TERRA 20/20 - - 12720 - - 12120
GPT-5.6-SOL 20/20 - - 1720 - - 1720
VisText-Health
Evidence GPT-5.6-LUNA  13/14 - 1926 02 71/122 3/4 0/14
GPT-5.6-TERRA 13/14 - 24126 2/2 102/122 4/4 2/14
GPT-5.6-SOL 14/14 - 2626 2/2 113/122 4/4 6/14
BixBench-RNA
Metadata GPT-5.6-LUNA 6/6 - 4/12 - 15/54 - 0/6
GPT-5.6-TERRA  6/6 - 10/12 - 41/54 - 1/6
GPT-5.6-SOL 6/6 - 10/12 - 38/54 - 2/6
Mixed GPT-5.6-LUNA 8/8 6/6 6/10 10/10 9/12 6/6 4/6
GPT-5.6-TERRA  8/8  6/6 10/10 10/10 8/12 6/6 2/6
GPT-5.6-SOL 8/8  6/6 10/10 10/10 11/12 6/6 5/6

Table 4: Prose conclusion-maintenance results on VisText-General across GPT-5.6 and Claude vari-
ants. Episode closure requires the criterion claim and dependent review flag to be correct together.

GPT-5.6 family Claude family
Transition LUNA TERRA SOL Haiku4.5 Sonnet5 Opus5
VisText-General: prose evidence correction 4/35 12/35 16/35 0/35 5/35  14/35
Criterion claim 0/18 0/18  2/18 0/18 0/18 2/18
Dependent review flag 417 12/17 14/17 0/17 517 12117
Episode closure 1/20 1720 320 2/20 2/20 4/20
VisText-General: prose criterion revision 6/40 35/40 40/40 0/40 27/40  37/40
Episode closure 3/20 16/20 20/20 0/20 1020  18/20
C3 prose closure, both transitions 4/40 17/40 23/40 2/40 12/40  22/40

Table 5: Overall reconciliation performance across GPT-5.6 and Claude models. Field scores locate
errors; episode closure requires the task-specific checks to pass in the same final workspace.

Field checks (correct/applicable)

Episode closure

Agent Direct A C1 A C1K C2A C2K C3prose A Propagation Conclusion Overall
GPT-5.6-LUNA 67/68 67/88 24/32 232/364 12/14 10/75 18/66 4/40 22/106 (20.8%)
GPT-5.6-TERRA 67/68 81/88 24/32 313/364 14/14 47175 23/66 17/40 40/106 (37.7%)
GPT-5.6-SOL 68/68 85/88 29/32 328/364 14/14 56/75 39/66 23/40 62/106 (58.5%)
Claude Haiku 4.5 (no thinking) 49/68 16/88 23/32 52/364 14/14 0/75 8/66 2/40  10/106 (9.4%)
Claude Sonnet 5 60/68 33/88 20/32 66/364 14/14 32/75 11/66 12/40 23/106 (21.7%)
Claude Opus 5 68/68 60/88 22/32 185/364 14/14 51/75 25/66 22/40 47/106 (44.3%)

4.1 Correct sources, stale representations

Correcting the announced source is often reliable; propagating that correction through C1 compu-
tations and C2 representations is less so. In VisText-General, GPT-5.6-SOL applies all 20 source
corrections but closes only 9/20 propagation episodes. Most remaining discrepancies are in C2

representations, especially figures.

The same pattern appears in health and public-health analytical records. GPT-5.6-SOL repairs
139/148 downstream records but closes only 6/14 VisText-Health workspaces. High local accu-
racy can still leave the scientific record inconsistent. Under this turn budget, Claude Opus 5 corrects



every source in VisText-General and VisText-Health, yet closes only 3/20 and 5/14 workspaces,
respectively.

Exact computation, stale scientific record. Six project workspaces generated from a published
BixBench RNA-seq capsule each contain a sample sheet, raw counts, executable contrast, rank-
ings, dashboard, figure, tests, and scientific notes [18]. The capsule measures 63,677 genes in 30
sequenced libraries. One library, identified as 6-3, is reassigned from the Cisplatin_IC50 con-
dition to Cisplatin_ IC50_Serum_starvation_16h; its gene counts do not change. The
new label changes which libraries enter the contrast, so the result and dependent records must be
reconsidered. Appendix C shows the exact row, contrast, project files, and scored descendants.

Authoritative Local computation: Dependent records to reconcile

correction correct analysis/top-12-{review, ranking}.md

analysis/top-12-{profile, relations}.md
sample_layout.csv data/c03/values.csv yeis//tep {p e & }

. . . A —> analysis/top-12-stats.json
library 6-3: Cisplatin exact revised contrast; Ae6s/dacliseamEemd
IC50 — Cisplatin 1C50 leader NR4A3 — analysis/{overview,atlas-stats}.md
+ serum starvation ENSG00000258486 tests/test_atlas.py figs/c03.svg

Must remain
valid: preserved

analysis/revision-log.md

Figure 3: An RNA-seq reconciliation episode. GPT-5.6-SOL corrects the sample label and produces
the byte-exact revised contrast, but the dependent scientific record does not reach closure; unrelated
dated history stays valid.

All three GPT-5.6 configurations correct every sample label and regenerate every revised contrast
byte-for-byte, yet downstream state remains stale. Even GPT-5.6-SOL closes only 2/6 projects.
Figure 3 shows why the exact local computation is only one step: its result must also be reflected
in the analyses, dashboard, tests, figure, and scientific notes that persist in the workspace. Claude
Opus 5 also closes only 4/6 RNA projects.

4.2 Conclusions must change selectively

A change in evidence or policy can alter what the workspace is justified in concluding, but not every
supporting record should change with it. In the General rule-revision task, the review threshold
becomes stricter while the chart data and recorded leader-to-median ratio stay fixed. The repair is
selective: the agent should update whether the criterion is met and the resulting review decision,
while leaving the measurement untouched. The three GPT-5.6 agents reach the right decision, but
some replace the fixed ratio with a newly computed value under a different median convention
(Figure 2). The conclusion is correct, yet its supporting record has drifted; even GPT-5.6-SOL
closes only 17/20 workspaces. Claude Opus 5 also closes only 10/20 rule-revision workspaces.

The prose tasks test the same idea in written conclusions (Table 4). When the rule changes but
the evidence remains fixed, the agents must revise the criterion and review statements accordingly;
performance ranges from 6/40 correct statements for GPT-5.6-LUNA to 40/40 for GPT-5.6-SOL.
The complementary condition changes the evidence while keeping the numerical criterion fixed in
the reference; GPT-5.6-SOL repairs 16/35 statements. This condition also asks the agent to infer
which numerical criterion still governs the claim.

The RNA-seq withdrawal cases make selective conclusion maintenance concrete. Two indepen-
dent experiments, E1 and E2, can support the same candidate gene. When El is withdrawn
after failing quality control, AHRR still has support from E2, so its SUPPORTED finding and
RUN_VALIDATION action should remain unchanged. CYP1A1 has no qualifying support left,
so its finding should change to NOT_ESTABLISHED and its action to HOLD. The three GPT-5.6
agents make this distinction correctly. The same withdrawal can therefore preserve one conclusion
while revising another, as shown in Appendix Figure 4.



4.3 Choosing the reconciliation operation

Not every change calls for another forward update. Sometimes the correct response is to return to
an earlier valid state; sometimes the workspace is already correct and should be left alone.

We test both situations. In the retraction setting, an earlier correction is withdrawn after 2, 6, or
12 intervening turns. The agent must recover the workspace that was valid before the correction,
including its dependent analyses, figures, tests, and summaries. The three GPT-5.6 configurations
restore many individual files but no complete workspace: some files retain the temporary corrected
state or become third states that match neither version.

The already-applied setting tests the opposite behavior. The announced correction is already present,
so the right response is no edit. Yet all three GPT-5.6 agents sometimes alter valid state; even
GPT-5.6-SOL leaves only 10/20 workspaces untouched. Claude Opus 5 also closes only 2/60 retrac-
tions and leaves 13/20 already-correct workspaces untouched. Before editing, an agent must decide
whether the transition calls for updating, preserving, restoring, or doing nothing.

Table 6: Restoration and abstention results in mini-SWE-agent. Success requires recovering the
evaluated earlier workspace or leaving an already-correct workspace unchanged; file-level outcomes
appear in Appendix Table 9.

Agent Restoration ~ Abstention
GPT-5.6-LUNA 0/60 1/20
GPT-5.6-TERRA 0/60 3/20
GPT-5.6-SOL 0/60 10720
Claude Haiku 4.5 1/60 0/20
Claude Sonnet 5 11/60 8/20
Claude Opus 5 2/60 13/20

Using Codex CLI and Claude Code improves closure on the main tasks; Opus 5 rises from 47/106
to 67/106, although conclusion-maintenance, restoration, and abstention failures remain (Appendix
Table 7).

5 Implications for scientific-agent design

Persistent scientific agents reuse their own outputs. A stale figure, summary, or decision can there-
fore become input to the next round of reasoning: an agent may recompute an analysis correctly,
then read an outdated explanation or plan from an obsolete finding. We do not measure such down-
stream cycles, but the failures here identify a state-validity risk. Before previous work is reused, an
agent needs to know which parts of its record still support the claims and actions built on them.

Avoiding that risk requires more than knowing that two artifacts are connected. The agent must
understand the semantic role of each record and how its meaning is expressed across representations.
A value may be an observation, a derived quantity, a fixed criterion, or evidence for a decision; the
same dependency can therefore require revision under one transition and preservation under another
(§4.2). Tables, prose, tests, dashboards, and figures are different representations of scientific state,
not independent files. Reconciliation requires semantic lineage across modalities: what each artifact
represents and what continues to justify it [7].

Mechanically derived artifacts can be regenerated from structured state [20], while prose, figures,
and decisions can retain provenance linking them to the evidence, computation, or policy that jus-
tifies them. A harness can also maintain versioned state, track which authoritative transitions have
been applied, and expose instance-level lineage. Before persistent state is reused, a reconciliation
check can report what changed, what was preserved, and what remains unresolved. These are design
implications, not interventions tested here.



6 Related work

Scientific agents and fixed-start benchmarks. Scientific agents analyze biomedical data and
carry findings across research cycles [2, 8, 10, 11]. Biology benchmarks chiefly grade forward
work from fixed inputs: analysis questions [18], analysis programs [5], reproducibility [21, 24],
and study-scale or long-horizon pipelines [6, 15]. ReconcileBench instead begins with a written
scientific record and asks whether it remains valid when its evidence or policy changes.

Scientific visualization and multimodal records. ChartAgent reasons over chart images [14];
SciVisAgentBench evaluates scientific analysis and visualization agents [1]; and Beaver curates
evidence distributed across text, tables, and figures in papers [31]. Our question is different: does an
existing visual record remain synchronized after the underlying scientific state changes? Figures and
charts are checked alongside data, prose, tests, and decisions. We evaluate maintenance of visual
artifacts, not image-based perception by the agent.

Workspace dependencies and repair. Agent evaluations show that the scaffold can affect both
accuracy and cost [12]. Workspace-Bench evaluates agents in large heterogeneous file workspaces
with explicit and implicit dependencies [26]. MemoRepair repairs derived memory using influence
provenance [32]; REVISE uses recorded data and control dependencies in a workflow to retain or
recompute valid work [23]. ReconcileBench gives file-family guidance but withholds the corrected
reference and field-level repair list. Agents must identify both affected records and their semantic
roles: the same connection can require recomputation after an evidence change but preservation after
a rule change.

Change propagation and state evaluation. EditPropBench propagates factual edits through de-
pendent claims in synthetic scientific manuscripts, including implicit textual consequences [16].
Multi-turn report-revision agents also regress on previously covered content while addressing new
feedback [4]. ReconcileBench extends this problem to executable, structured, visual, and decision
records and to policy as well as evidence transitions. LongDS-Bench tests evolving analytical state
and rollback but grades later queries rather than repair of existing artifacts [29]. AgentAbstain tests
broad reasons not to act [17]; our no-op requires recognizing that a legitimate update is already
present in the persistent workspace.

7 Limitations and future work

ReconcileBench uses controlled, relatively small workspaces: generated VisText repositories and
executable analyses from one public RNA-seq capsule. Most episodes introduce one transition;
one RNA case combines several. Longer projects, overlapping changes, and unannounced updates
remain outside this evaluation. We evaluate three configurations per model family in mini-SWE-
agent, plus SOL in Codex CLI and Opus 5 in Claude Code, without estimating run-to-run variability.
Prose uses one model-based proposition judge; alternative judges and broader human validation
would strengthen these measurements.

Future evaluations should vary model families, reasoning settings, frameworks, and interfaces, treat-
ing the model and harness together as the scientific agent. Harder tasks could add external file
edits, notebook reruns, regenerated figures, interacting corrections, conflicts, branches, and delayed
withdrawals.

Finally, continuing agents from stale and reconciled workspaces would measure how missed mainte-
nance changes later analyses or experiment choices. Independently authored projects, more domains
and real errata, repeated runs, and scientist review of targets, prose, figures, and reuse safety would
make the benchmark broader and more rigorous.

8 Conclusion

Persistent scientific agents can make the announced edit and reproduce the immediate computation
while leaving downstream state stale, changing valid records, or editing when restoration or no
action is required. Closing this gap requires semantic lineage and the correct operation, followed by
a closure check before reuse.
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A Matched harness comparison

We compare GPT-5.6-SOL in mini-SWE-agent and Codex CLI, and Claude Opus 5 in mini-SWE-agent and Claude Code.
Each model-harness pair faces the same 106 main episodes and scoring rules. Codex CLI and Claude Code change the
prompts and tools and do not impose mini-SWE-agent’s 12-step per-turn cap. The last two rows report separate already-
applied and retraction tasks, with 20 and 60 episodes respectively.

Across the 106 main episodes, the Opus 5 gain favors Claude Code in 26 discordant pairs versus six for mini-SWE-agent
(two-sided paired sign test, p = 0.0005).

Table 7: Episode success for matched models in mini-SWE-agent, Codex CLI, and Claude Code.
The final two rows report separate already-applied and retraction tasks, with 20 and 60 episodes
respectively; neither enters the 106 main episodes.

GPT-5.6-SOL Claude Opus 5
Setting mini-SWE Codex CLI mini-SWE Claude Code
VisText-General evidence 9/20 9/20 3/20 13/20
VisText-General rule 17/20 17/20 10/20 10/20
VisText-Health evidence 6/14 11/14 5/14 13/14
BixBench-RNA metadata 2/6 5/6 4/6 5/6
BixBench-RNA mixed 5/6 4/6 3/6 4/6
VisText-General prose 3/20 2120 4/20 2/20
evidence
VisText-General prose 20/20 18/20 18/20 20/20
criterion
Main-episode closure 62/106 66/106 47/106 67/106
Already applied (no edit) 10/20 4/20 13/20 8/20
Retraction (restore) 0/60 0/60 2/60 2/60

B Prose judging

Structured source values, quantities, ordered relations, and exact decisions use deterministic checks. Free-form prose is
evaluated against code-derived propositions by GPT-5.6-SOL at low reasoning effort, one vote per site, without a temperature
or top-p override. For propagation prose, the judge receives the event, corrected rows, derivation, target proposition, presence
policy, and full before/after files. For C3 conclusion prose, it receives selected criterion and review-flag sentences with the
relevant evidence and rule values. Neither receives reference wording.

C BixBench-RNA workspace walkthrough

What the source data look like. The capsule contains a raw count matrix with one row per gene and one column
per sequenced library, a gene-identifier map, and a sample sheet. The sample sheet supplies the experimental condition used
to group libraries for contrast computation. One corrected row is:

Source file Library ID Original condition Corrected condition
data/sample_ 6-3 Cisplatin_IC50 Cisplatin_IC50_Serum_
layout.csv starvation_16h

The corresponding column of data/counts_raw_unfiltered.csv is unchanged. Re-executing the fixed counts-
per-million analysis changes the Cisplatin_IC50_vs_Untreated contrast leader from NR4A3 at 14.446-fold to
ENSG00000258486 at 2.852-fold.

Downstream records. Beyond the contrast table, we evaluate how the revised result is represented in these persistent
records:
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Table 8: Downstream records evaluated after an RNA condition-label correction. The revised con-
trast must be reflected in analyses, dashboard, tests, figure, and scientific summaries.

‘Workspace record Representation Required synchronization
analysis/x-review.md prose leading gene and value
analysis/+-ranking.md ordered list complete gene order
analysis/x-stats. json structured leader and mean (two checks)
analysis/x-profile.md prose top-three share
analysis/x-relations.md prose cross-chart rank
docs/dashboard.md table chart row in the shared dashboard
analysis/overview.md prose atlas-wide record holder
tests/test_atlas.py executable assertions over the current source
figs/<chart>.svg vector graphic painted bar count/order/relative lengths; numeric
leader label
analysis/atlas-stats.md prose atlas-wide concentration

The scored downstream sites were fixed before the GPT-5.6-SOL evaluation.

D BixBench-RNA evidence and policy cases

The evidence/policy module contains five standalone workspaces and one compound project. The standalone cases isolate
one transition; the compound case applies a sample correction, evidence withdrawal, and policy revision to shared findings,
manuscript, figure, and validation queue.

AHRR: independent E2 survives
preserve SUPPORTED
preserve RUN_VALIDATION C3-K

E1 withdrawn
after QC failure

evidence-status. json — >

CURRENT —s Recompute surviving support current-finding.json,
WITHDRAWN_QC Direct-/\ current-computation. json validation-queue. json
T support count CI-A
vpreserve X
current-relations. json "
Still valid evidence join C2-A CYP1A1: no support survives
dated-decision. json set NOT_ESTABLISHED
historical decision preserved set HOLD C3-A

same finding and action records
Figure 4: The same evidence withdrawal requires opposite conclusion operations. AHRR’s inde-

pendent E2 support preserves its finding and action, whereas CYP1A1’s lost final support requires
revising both. The three GPT-5.6 configurations perform this finding/action pair correctly.

E Ethics and AI use

The benchmark contains no private or human-subject biomedical data and is not intended for clinical use. Generative Al
assisted code, experiments, and writing; the authors reviewed all reported claims and aggregates.
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F Restoration and abstention details

Table 9: File-level outcomes for the restoration and abstention episodes summarized in Table 6.
Temporary files retain the withdrawn correction; third-state files match neither the original nor the
corrected version.

Transition Agent Scored file behavior Episode success
Correction withdrawn GPT-5.6-LUNA 822/1,035 restored; 202 third states; 11 temporary 0/60
states
GPT-5.6-TERRA 674/1,035 restored; 360 third states; 1 temporary 0/60
state
GPT-5.6-SOL 800/1,035 restored; 235 third states; O temporary 0/60
states
Claude Haiku 4.5 895/1,035 restored; 137 third states; 3 deleted; 897 1/60
collateral edits
Claude Sonnet 5 848/1,035 restored; 184 third states; 3 temporary; 11/60
366 collateral edits
Claude Opus 5 841/1,035 restored; 194 third states; 6 collateral edits 2/60
Already applied GPT-5.6-LUNA 91/5,420 prose/data files and 4/870 figures changed 1720
GPT-5.6-TERRA 128/5,420 files and 69/870 figures changed 3/20
GPT-5.6-SOL 16/5,420 files and 1/870 figures changed 10720
Claude Haiku 4.5 278/5,420 files and 25/870 figures changed 0/20
Claude Sonnet 5 152/5,420 files and 0/870 figures changed 8/20
Claude Opus 5 18/5,420 files and 0/870 figures changed 13/20
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