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Abstract Recorded graphical user interface (GUI) operations can be reused
as parameterized tools for software agents. We evaluate their effects on
complete-task coverage and application state. In one software-as-a-service
(SaaS) workflow family, a frozen GUI-derived workflow attains 33/33 local
native-compatible core points on three instances, versus raw code’s 8/33,
8/33 and 18/33. Additional checks are 16/20 versus 0/20, 0/20 and 6/20.
Two prospectively fixed variants reuse the implementation; tool agents use
six and five model calls, compared with 121 and 70 for raw code. Both agents
finish normally on the last instance. Residual requirements prevent whole-task
acceptance, and broad collateral preservation remains unknown. An earlier
Magento study finds that all eight complete records reach the requested
prices, but native save routes differ in promotion-cache consistency and all
introduce collateral changes. A posthoc intervention finds blocked description
propagation in 4 of 12 target pairs. These case studies identify a repeated
within-family completion benefit and show why workflow evaluation must also
examine persistent state.

Keywords Software agents - GUI-derived workflows - Empirical software
engineering - Task completion - State preservation

1 Introduction

Completing a multi-application request requires linked business operations.
A code agent must connect customers, invoices, payments and event records
while preserving identifiers and native accounting behavior. A recorded GUI
workflow supplies examples of these operations; parameterizing its requests
lets later agents reuse the business path.
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We ask whether this path improves execution along two dimensions: cov-
erage of the complete request and preservation of application state. These
outcomes can diverge. An invoice and payment can exist without the expected
ledger balance; a price can be correct while a promotion cache is stale.

Our main comparison uses complete tasks from one SaaS-Bench family
spanning Twenty CRM, BigCapital and Pretix. A development comparison is
followed by two prospectively fixed parameter variants with unchanged model,
budgets and workflow. Static tools reach all 33 local core points on each in-
stance, whereas raw code reaches 8, 8 and 18. An earlier native Magento study
traces side effects through product saves and a later description update.

The paper contributes two linked findings:

— A GUI-derived workflow covers more core and additional requirements than
raw code on all three SaaS instances, with fewer model decisions, including
a pair in which both agents finish normally.

— Native execution paths preserve different parts of application state. The
Magento records connect promotion-cache consistency and description in-
heritance to specific save operations, showing what must be measured be-
yond target completion.

The raw/tool contrast evaluates the combined workflow package: recorded
examples, researcher-provided parameterization and orchestration, and a re-
stricted execution interface. It does not isolate GUI provenance from these
implementation choices.

Figure 1 summarizes the interface and evaluation. We describe the GUI evi-
dence and researcher-provided implementation separately so that the observed
benefit can be tied to the workflow actually evaluated.

Research questions. RQ1 asks how a frozen workflow changes requirement
coverage on complete requests within one business family. RQ2 asks which
persistent-state effects remain when requested target values are achieved. We
report descriptive paired outcomes and mechanisms, rather than population-
level error rates or significance tests over individual checks.

2 From GUI recordings to executable workflows
2.1 Recorded evidence and workflow construction

The SaaS implementation, C006, uses 77 operations derived from sanitized
HTTP exchanges recorded during real training GUI use and associated with
saved GUI observations. Each operation retains its request method, route tem-
plate, payload structure and response paths for extracting identifiers. New
business names, amounts and dates become goal parameters; identifiers are
obtained from current responses or lookups. The records supply examples of
valid business calls, rather than a complete application specification.

The study implementation provides extraction and parameterization code,
a goal schema, workflow ordering, value conversions, document templates,
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BUILD ONCE FROM TRAIN

Actual GUI operations Recorded evidence Engineering compilation
Training workflow clicks — HTTP exchanges — Extract + parameterize
g + GUI observations 77-operation C006 catalog
EXECUTE A NEW BUSINESS GOAL
v
Model fills goal schema Fixed workflow runtime Native applications
Names, amounts, dates - Order + ID propagation — Twenty / BigCapital
and required content Expand catalog operations / Pretix business calls
INDEPENDENT EVALUATION l
Fixed scoring definitions Read-only terminal SQL

Held outside model inputs Core points + additional checks + whole-task status

Fig. 1 The evaluated SaaS workflow. Real training GUI use supplies observed business
requests and responses. Researcher-provided extraction, parameterization and orchestration
turn these observations into a frozen interface; the execution model fills its goal schema.
Independent terminal-state scoring uses protected evaluator definitions and answer states
held outside model inputs

identifier propagation and the execution runtime. The execution agent maps
a natural-language request to the supported two-milestone goal and submits
its parameters through the protected interface. It can inspect the schema and
available account or organizer choices, perform allowed reads, validate or pre-
view a goal, execute the macro and inspect status. The macro expands the
goal into the fixed catalog sequence. Appendix B gives the application-specific
bindings.

2.2 Conditions and complete-task allocation

We evaluate three local parameter instances of SaaS-Bench’s business_032
(UniPat-Al, 2026): DEV008, DEV009 and DEV010. Each complete request
has 19 requirements connecting Twenty customer relationship management
(CRM) records and follow-up tasks; BigCapital customers, invoices, payments
and accounting state; and a Pretix event, ticket, quota and voucher. Each
actor attempts the entire request in one episode.

DEV008 compares four conditions: A, actual pixel-based GUI interaction;
B, raw code execution; C, the static GUI-derived workflow; and D, the same
workflow with runtime state guards and bounded recovery. C and D share the
catalog, implementation, schema, prompt and execution identity. Live depen-
dency checks resolve selected labels before writes in both modes; D adds state
guards and the recovery policy. Each condition starts from a full reset with
native database-equality and identity checks. C006 is frozen before DEV008.
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After DEV00S, the extension fixes two new parameter variants and four
raw/static slots before execution. Every allocated slot runs once using un-
changed C006. These tasks test reuse within the same business family. All
nine saved SaaS actor receipts, including one GUI technical repeat, request
gpt-5.6-1una with low reasoning. Common scientific limits are 400 actions,
7,200 seconds, 2,000,000 input-plus-output tokens, 300 seconds per model turn
and 180 seconds per command.

2.3 Use of Al tools in the research process

The research question originated with the author. OpenAl Codex assisted
study design, software implementation, experiment orchestration, analysis
scripts, and manuscript drafting and revision. These research-assistance ac-
tivities are distinct from the participant-model executions described below.
The author reviewed the manuscript and is responsible for its content; mea-
sured outcomes come from the recorded application executions and evaluator
outputs.

Baseline access and information presented to the actors. The SaaS raw-code
actor can execute shell commands inside each selected application container,
inspect and edit application source and synthetic data, and use local services. It
also has a generic authenticated HTTP helper using the configured synthetic
identity; it receives no recorded GUI pathway. The protected actor instead
receives the fixed workflow interface. Both retain eight recent turns and at
most 12,000 characters of actor-maintained notes. Ordinary observations are
limited to 16,000 characters; the protected actor’s schema response has a sep-
arate 65,536-character limit. Thus equal model and scientific budgets do not
imply identical information presentation or action granularity. One workflow
invocation can expand into many native operations, so model-call counts mea-
sure decisions at the supplied interface, not comparable counts of application
operations.

Units and methodological material. The SaaS comparison contains three pa-
rameter instances of one business family, with one raw/static execution per in-
stance; the additional DEV008 conditions and technical repeat do not increase
that task count. The 33 core points are weights assigned to 18 checks, not inde-
pendent observations. Online Resource 2 provides the three synthetic requests,
their requirement-to-check mappings and weights, the original and local scor-
ing definitions, and excerpts of the frozen actor interfaces and C006 workflow.
These are study-method records exported from existing fixed sources. They are
separate from the saved-result recomputation package and do not constitute
a new execution or a complete runnable native environment.
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2.4 Independent outcome measures

Read-only SQL against each terminal container measures 18 core checks worth
33 weighted points and 20 additional checks. Preserved backups are bound to
the same immutable container IDs. We report both the original benchmark
evaluator and the predeclared local native-compatible evaluator. Whole-task
acceptance and collateral preservation are separate fields; a full core score is
not itself complete task satisfaction.

The accounting distinction is material. The original evaluator sums invoice
BALANCE, which retains the invoiced amount after payment in this installa-
tion. The local evaluator reads the native accounts-receivable ledger. For the
DEVO008 tool runs, that ledger agrees with the native customer report and
adds three core points, changing 30 to 33. Raw code’s direct invoice/payment
writes leave the ledger unchanged, changing its score from 11 to 8. Both def-
initions are retained in Appendix A. The local additional checks also replace
two invoice-balance expressions with native amount-due calculations and nor-
malize whitespace before trimming complete task bodies. Online Resource 2
retains these exact amendments alongside the original checks.

3 SaaS results: coverage and execution cost
3.1 Completion across the three instances

Figure 2 shows the paired raw/static results. Static tools attain 33/33 local
core points and 16/20 additional checks on every instance. Raw code attains
8/33 and 0/20 on DEV008 and DEV009, and 18/33 and 6/20 on DEV010. Thus
the local core advantage is 25, 25 and 15 points, respectively. The original
evaluator gives the same ordering: 30/33 for tools versus 11/33, 11/33 and
21/33 for raw code. Its additional scores are 14/20 for tools versus 0/20, 0/20
and 6/20.

DEV008’s guarded workflow ties the static workflow at 33/33 and 16/20.
Both finish normally after six calls. The actual GUI endpoints score 0/33 and
0/20: GUI0O01 ends on a controller response-decoding error, and its separate
technical repeat ends on an invalid key action. Table 2 retains all five records;
Appendix F distinguishes their termination causes.

3.2 What the workflow leaves incomplete

Every SaaS attempt has whole-task FAIL and collateral UNKNOWN. In the
tool runs, the four unmet additional checks concern exact event cardinality
and a complete task-body string. The workflow deactivates an extra ticket
but retains its ticket, quota and link rows. Its document template also adds
surrounding text to an actor-supplied complete body. These failures locate
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Raw code [ Static GUI-derived workflow
(a) Core points (b) Additional checks (c) Model calls
33 33 33 121
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Fig. 2 Raw code and static workflow tools on three complete-task parameter instances
of one SaaS business family. Core and additional scores use the predeclared local native-
compatible evaluator. Each bar represents one saved execution; DEV009 and DEV010 were
fixed prospectively with unchanged C006. Calls count model responses. Raw code ends on
an invalid command in DEV008 and the scientific token limit in DEV009; both agents finish
normally in DEV010. All six whole-task outcomes remain FAIL, and collateral preservation
is UNKNOWN. Full condition and cost tables appear in Appendix A

the remaining gap in the shared workflow’s coverage. DEV008’s private exact-
cardinality checks are stricter than the visible wording about the named ticket
and quota, so those failures do not all represent explicit instruction violations.

3.3 Prospective reuse and model decisions

The two new tool agents finish after six and five calls, using 106,848 and
73,180 execution tokens. DEV009 raw reaches the scientific token limit after its
121st model response, with 120 actions and 2,013,080 tokens; the last proposed
action is not dispatched. DEV010 raw finishes normally after 70 calls and
actions, using 1,247,320 tokens. Its paired tool run therefore retains higher
completion even when both actors choose normal termination.

In DEVO00S8, static and guarded execution use 96,162 and 96,393 tokens,
compared with 1,741,353 for raw code. These are measured costs to each actor’s
endpoint. Appendix A reports every attempt, including the GUT interruption
and repeat, with separate calls, actions, elapsed time and token accounting.

4 Magento results: target values and persistent state
4.1 Native routes and evaluation
The earlier Magento study asks whether executing a recorded business route

preserves state beyond the requested price. A controller-assisted GUI acqui-
sition uses a distinct product family, MHO1, and records a native price save
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and a rejected negative price. One gpt-5.6-1una call at low reasoning pro-
duces the predicate p > 0, also validated by the provided operation wrapper.
Acquisition uses 7,723 input and 402 output tokens in a 17.54-second model
turn.

Protocol 2.5 allocates four conditions to each of two held-out product fam-
ilies. Case 1 requests $79 for the black, size-M Teton Pullover Hoodie. Case 2
requests $69 for the black and blue size-XL Bruno Compete Hoodie variants,
giving 2x4 = 8 slots. Here A is raw code, B is code with recorded GUI pathway
hints, C is the static catalog, and D is the same catalog with runtime guards.
These A/B labels differ from the SaaS allocation; Magento B is a code agent,
not mouse interaction. All conditions request the same model and reasoning
setting and use OS identity UID 10001.

A and B share source inspection, file editing and ordinary code execu-
tion inside the clone. A receives only the business goal; B also receives the
GUI pathway. C and D share the catalog, schemas, prompt, identity and na-
tive write implementation. The model proposal supplies metadata, parame-
ter /evidence bindings, a path and the nonnegative-price predicate. An engi-
neered macro binds the observed Product-model save through ProductRepos-
itory to the shared native resource. The executor and recipe grammar are
researcher-provided.

Independent evaluation checks the requested persistent prices and native
quotes (G), preservation of a fixed state boundary through execution and a
maintenance probe (C), and evidence completeness within that boundary (E).
Safe completion is

S=GANCAE.

The verifier uses the fixed application source and task policy, independently
of the learned predicate. Appendix C details the native audit and common
budgets.

4.2 Correct prices, different side effects

Table 1 reports all eight complete comparison records, including a separate
retry after one case-2 A infrastructure interruption. The original allocation
therefore has seven evaluable first attempts and one interrupted slot. All eight
complete records pass canonical price, actor-end quote and post-reindex goals,
and each has complete bounded evidence and a confirmed collateral error.

Figure 3 illustrates two state mechanisms. In case 2, the additional raw-
code attempt uses saveAttribute(price). Two native row updates change
prices from 63 to 69 without a source edit, but the existing 20% promotion
retains a cached price of 50.40 rather than 69 x 0.8 = 55.20. The stale values
cover six dated business keys, three dates for each of two products, and persist
after the original price/stock/search reindex. Repository-based execution in
B, C and D regenerates all six values to 55.20.

The full-object saves also create non-price EAV rows. Case-1 A adds eight
store-1 attribute rows copied from the defaults. B adds twelve, including four
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Table 1 All complete records, including the separate case-2 A retry. Entity—attribute—value
(EAV) counts distinct non-price row additions, not duplicate phase findings. Rule counts
target entities with inconsistent CatalogRule derived prices. The two units are not added
together. Case-1 C retains its original runner-error terminal despite an evaluable target
state. Cached input is already included in tokens

Case Condition Goal EAV Rule Safe Calls Tokens Seconds
1 A: Code yes 8 0 no 9 100,671  207.86
1 B: GUI hints yes 12 0 no 9 100,595 196.94
1 C: Static tools yes 4 0 no 3 22,698 65.11
1 D: Guarded tools yes 4 0 no 3 22,675 64.89
2 A: Code yes 0 2 no 7 81,755  158.99
2 B: GUI hints yes 24 0 no 7 76,150 166.96
2 C: Static tools yes 8 0 no 5 39,243 106.02
2 D: Guarded tools yes 8 0 no 4 36,488 85.87

image attributes set to no_selection; C and D each add four image defaults
at store 0. In case 2, B adds 24 rows across two targets, while C and D each add
eight. These changes persist through maintenance. The row counts represent
distinct additions; actor-end and post-reindex observations are not separate
writes. No model execution in this allocation modifies application source.

4.3 Posthoc description propagation

A stored override can initially display the same value as its default yet change
later behavior. After inspecting early main-study records, we committed a
separate exploratory protocol and applied one fixed intervention to all eight
complete units and twelve episode—target pairs. Each unit compares its sealed
pre-agent baseline with its preserved post-reindex state. We save a new default-
scope description through the original repository and read the default and
store-1 values with a fresh native getter.

The assay observes four blocked pairs and eight normally propagating pairs,
with zero other mechanisms and zero unknown pairs. Blocking occurs in case-1
A, case-1 B and both case-2 B targets: a model-added store-1 override retains
its old description after the default update. C and D propagate the description
normally. Table 6 and Appendix D retain the complete denominator and op-
erational criterion. This posthoc intervention measures a consequence of the
saved state; the main experiment’s original scores and model usage remain
unchanged.

5 Discussion and limitations

The SaaS results support reuse of a recorded business path as a practical
execution interface. The shared workflow resolves identifiers, sequences depen-
dent operations and applies application-specific representations while the agent
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(a) One price goal, different persistent state

Case 2: two target base prices 63 - 69; existing promotion: 20% off

¥ 4
A: saveAttribute(price) B / C / D: repository save
Base price: 69 | cache: 50.40 Base price: 69 | cache: 55.20
6 dated cache rows remain stale 6 dated cache rows regenerated
0 extra non-price EAV rows Extra EAVrows: B=24,C=D =38

(b) Copied store values can block later inheritance

Default description No store override Copied store override
Old = new marker — Store 1 reads Store 1 retains
new marker old description

Posthoc assay: 4/12 blocked pairs (C1 A/B; C2 B) ¢ 8/12 propagate

Fig. 3 Two observed Magento state mechanisms. The case-2 price-only path changes the
requested prices but leaves promotion-derived state stale; repository saves refresh that state
and also create non-price EAV rows. The separate posthoc description assay tests a later
default-scope update: a model-added store override can retain the old value and block prop-
agation. Description blocking occurs in case-1 A/B and case-2 B, whereas C/D propagate
normally

supplies goal parameters. Its remaining errors also follow from that shared im-
plementation: retained event rows and extra body text recur across instances.
Improving coverage therefore requires validating the generated business state
against the whole request, beyond whether each recorded call executes.

The Magento study adds a complementary requirement. Native routes up-
date different dependencies: a narrow price write leaves derived promotion
state stale, while full-object saves can create persistent scope overrides. The
description intervention makes one delayed consequence observable. Workflow
interfaces should be evaluated against both their intended outputs and the
state changes of the business operations they reuse.

The comparisons cover two Magento base tasks and three SaaS parame-
ter instances within one business family, using one requested executor model
and reasoning setting; the provider’s backend weight snapshot is unknown.
DEV008 follows development, whereas DEV009 and DEV010 are prospectively
fixed and executed once per arm. Workflow knowledge, operation implemen-
tation and execution restrictions change together between raw code and tools,
so the comparison identifies their combined effect. Static and guarded modes
tie where both are evaluated. Magento’s learned predicate overlaps shared
validation, and the original repository’s negative-price response was not inde-
pendently established. These records do not isolate a gain from learned guards.
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SaaS collateral preservation remains unmeasured. Magento’s conclusions
concern its declared state boundary and native probes; image rendering, live
customer-group-1 transactions and arbitrary concurrency lie outside them.
The posthoc description assay measures a conditional mechanism rather than
a prospective autonomous-error rate. The actual GUI attempts have distinct
interrupted and invalid-action endpoints, limiting comparisons with normally
completed execution.

Execution accounting includes failed attempts and reports Magento ac-
quisition separately. Setup, engineering and manuscript work are excluded.
DEV008’s tool runs used internal VM storage, whereas raw and GUI ran af-
ter migration to external storage, so elapsed times are not controlled speed
comparisons or time-to-success estimates.

6 Related work

The broader evaluation problem is the test oracle problem: deciding whether
observed behavior is correct remains separate from generating or executing a
test (Barr et al., 2015). Our target, collateral and evidence measures make
that distinction concrete for stateful business operations. Runeson and Host
(Runeson and Host, 2009) emphasize explicit cases, units of analysis and va-
lidity boundaries in software-engineering case-study reporting. Here the com-
parisons use local benchmark fixtures and saved-state interventions; they are
exploratory task comparisons, rather than industrial field observations.

WebArena provides reproducible web environments and tasks that assess
functional completion (Zhou et al., 2023). WebArena-Verified distributes a cu-
rated dataset and deterministic evaluators using responses and network traces
(ServiceNow, 2025). We reuse a pinned Magento environment and adapt the
native price-change structure of its task 779. Our additional state-preservation
boundary is part of this study, not an official benchmark score. OSWorld eval-
uates open-ended tasks in real web and desktop applications with execution-
based checks (Xie et al., 2024).

Unbrowse learns callable first-party routes from browsing traffic and sup-
ports cached direct APT execution (Tham et al., 2026). VIGIL enforces behav-
ioral specifications over tool-event traces, including temporal dependencies,
argument relationships and value flow (Li et al., 2026a). WeaveBench studies
long-horizon hybrid-interface tasks with trajectory-aware assessment of short-
cut behavior (Li et al., 2026b). These address route acquisition, runtime pol-
icy enforcement and execution-aware evaluation, respectively. Our case studies
compare the completion coverage of GUI-derived workflows and inspect per-
sistent state changes caused by their underlying business operations.

7 Conclusion

A frozen GUI-derived workflow achieves higher core and additional comple-
tion than raw code on three complete SaaS task instances, with fewer model
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decisions. The two new variants reproduce that benefit within the same busi-
ness family. Magento’s route-dependent promotion state and later description
blocking show why practical workflow evaluation must examine persistent state
alongside task coverage. The resulting design lesson is to reuse observed busi-
ness paths while checking the full requested outcome and the state those paths
leave behind.
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Table 2 DEV008: one complete three-application task, four conditions and one GUI-only
technical repeat. O/L gives the original and predeclared local native-compatible evaluators.
Core scores are weighted points out of 33; additional scores count checks out of 20. GUI0O01
is the collected endpoint of a controller interruption, not a normal actor finish. The repeat
is a separate attempt on the same task

Condition / attempt  Core (O/L)  Additional (O/L) Whole  Collateral

D: guarded tools 30/33 / 33/33 14/20 / 16/20 FAIL UNKNOWN
C: static tools 30/33 / 33/33 14/20 / 16/20 FAIL UNKNOWN
B: raw code 11/33 / 8/33 0/20 / 0/20 FAIL UNKNOWN
A: GUIoO1 0/33 /0/33 0/20 / 0/20 FAIL UNKNOWN
A: GUIO02 (repeat)  0/33 / 0/33 0/20 / 0/20 FAIL UNKNOWN

Table 3 Saved execution costs and stopping causes for DEV008. Tokens are input plus
output, including all original failed attempts; cached input is already included. Seconds
are actor duration. D/C ran before the VM disk migration and raw/GUI after it, limiting
cross-condition timing comparisons

Condition / attempt Ending Calls / actions Tokens Seconds
D: guarded tools Normal finish 6/6 96,393 63.84
C: static tools Normal finish 6/6 96,162 65.22
B: raw code Invalid command 112 / 111 1,741,353 1480.11
A: GUI001 Controller interruption 127 /127 696,937 1909.57
A: GUI002 (repeat) Invalid key 15/ 14 81,049  194.72
All five attempts 266 / 264 2,711,894 —

Table 4 Two new complete-task parameter variants of the same SaaS business-workflow
family, each evaluated with raw code and static workflow tools. O/L denotes original and
local native-compatible scoring. Core scores are weighted points out of 33; additional scores
count checks out of 20. All four terminal attempts are retained

Task Condition Core (O/L) Additional (O/L) Whole Collateral

DEV009 B: raw code 11/33 / 8/33 0/20 / 0/20 FAIL UNKNOWN
DEV009 C: static tools 30/33 / 33/33 14/20 / 16/20 FAIL UNKNOWN
DEVO010 B:raw code 21/33 / 18/33  6/20 / 6/20 ~ FAIL UNKNOWN
DEVO010 C: static tools 30/33 / 33/33  14/20 / 16/20 ~ FAIL UNKNOWN

Table 5 Saved actor termination and execution cost for the two new fixed tasks. Input-
plus-output tokens include all failed attempts; cached input is a subset of input and is not
added again. These counts are separate from the five DEV008 attempts

Task / arm Stop Calls Actions Tokens Seconds
DEV009 / B Scientific limit 121 120 2,013,080 1384.08
DEV009 / C Normal finish 6 6 106,848  100.18
DEV010 / B Normal finish 70 70 1,247,320 1039.28
DEV010 / C Normal finish 5 5 73,180 92.10

All four attempts 202 201 3,440,428 —
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B SaaS request bindings and execution interface

CO006 fixes each application’s request method and route template, the GraphQL document or
JSON /form field structure, observed value types and array shapes, and paths for extracting
returned identifiers. Twenty creation responses supply identifiers for subsequent field up-
dates. BigCapital invoice creation retains the observed single-line request structure. Pretix
routes accept current organizer and event slugs; form submissions obtain fresh controls and
authentication fields. The capture does not establish a unique click attribution for every
request.

The researcher-provided implementation supplies the goal schema, deterministic or-
dering, conversions, templates, identifier propagation and execution/recovery runtime. The
model fills fields for CRM records, invoice dates and amounts, event settings and follow-up
instructions. It cannot create new endpoint implementations through the catalog interface.
C and D share catalog, schemas, identity and prompts; D alone adds runtime state guards
and bounded recovery. No additional GUI or guarded slot is allocated in the extension, and
the later optional body-composition repair is not deployed in its runs.

C Magento allocation, audit and execution accounting

The two cases are intentionally selected adaptations following earlier exploration, not ran-
dom population samples. Original application mechanisms remain, and common initializa-
tion and audit changes are recorded in immutable provenance. Each attempt has limits of 64
decisions, 2,400 seconds, 512,000 total model tokens, 240 seconds per model turn and 60 sec-
onds per actor command. New clones pass source, identity, state, isolation, history-retention,
ordinary-route, positive-control, harmful-control, learning-evidence and freeze checks before
formal model calls. These engineering controls are outside the model-error counts. The
TRAIN learner receives acquisition evidence rather than formal goals, answer states or or-
acle rules, and the native read helper is protected against replacement.

The audit retains 370 original keyed MySQL tables, one keyless table, application source
outside the declared exclusions, statement history and existing-index search histories. A
controller-run original price/stock/search reindex precedes target and adjacent quote checks.
Native dependencies include source-bound target price indexes and CatalogRule regenera-
tion. Unsupported index-lifecycle observations stay unknown. The verifier retains a con-
firmed collateral error even when the target is incomplete.

Quote probes use customer group 0. CatalogRule checks also inspect derived state for
group 1, without a live group-1 checkout. Additional image rows are protected-state changes,
not measured rendering failures. Four phase findings for the case-2 promotion discrepancy
refer to the same two entities observed twice. Store-specific copies count as structural changes
even when their initial bytes equal the default. The full-object paths are product resource
save for case-1 A and product repository save for B/C/D. Magento C/D use an engineered
native macro grounded in the GUI save path, rather than verbatim request replay or a
model-generated executor.

The nine actual attempts consume 487,454 known input-plus-output tokens in 48 model
calls. Acquisition adds 8,125 tokens in one call. The eight complete records have an agent-
duration subtotal of 1052.64 seconds; the total including the interruption is unknown.
Cached input is included once. These execution counts exclude setup, controller audits,
engineering and manuscript preparation, and are not subscription billing or financial break-
even estimates.

D Posthoc inheritance assay: criterion and complete results

For each complete unit, the sealed pre-agent state supplies the baseline and the preserved
post-reindex state supplies the treatment. The intervention saves a new default-scope de-
scription through the original product repository. Independent fresh-process getters read
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default scope and store 1 before and after each save and must agree with native EAV rows.
The two-target task preserves target order and reads both targets after each step. Complete
initial-state recovery, native/source/history evidence and authenticated temporary-object
cleanup are required; incomplete conditions remain unknown.

Blocking requires a baseline with no store-1 override that propagates the new marker, a
treatment with a model-added override, a successful default save, retention of the override’s
old value, and a fresh store-1 getter returning that old value. Other mechanisms, normal
propagation and unknowns are retained. The completed assay has eight complete units and
zero unknown units; Table 6 records all twelve target pairs. It measures the native getter
rather than front-end rendering.

Table 6 Posthoc native description assay. All eight units and twelve episode—target pairs
are retained. “Blocked” concerns this native business getter only; no front-end rendering or
general safety guarantee is measured. B is code execution with GUI hints; C and D use the
same fixed-recipe macro

Case Arm  Targets Blocked Propagated Other Unknown

C1 A 1 1 0 0 0
C1 B 1 1 0 0 0
C1 C 1 0 1 0 0
C1 D 1 0 1 0 0
C2 A 2 0 2 0 0
C2 B 2 2 0 0 0
C2 C 2 0 2 0 0
C2 D 2 0 2 0 0

E Evidence and reproduction status

The Magento analysis is generated from the fixed eight-slot allocation and the independently
preserved interruption ledger. It keeps the original reports, changed-instrument reanalyses,
model requests and responses, expanded native calls, before/after observations and audit
commitments. Every number in Table 1 is transcribed by the accompanying generator from
an authenticated saved analysis.

The final analysis SHA-256 is:
59719ac8d2dd3e7525bfab26f14bec83bcf790bb9e686055aa6fa95c£312£78c.

The DEV008 tables and accompanying CSV/JSON are generated separately by
generated/saas-dev008-generate.py. It pins the saved final comparison and progress
record, verifies all five original actor receipts and their common budgets, and checks the
totals without executing an evaluator, model or application. Its comparison snapshot
SHA-256 is:
add1feObc047e2d8ale1084f£525c9e99df6c648d147be43114c735fabb4b86b. The original
four rows and GUI technical repeat remain separately identifiable. Local native-compatible
scores are not substituted for the original evaluator scores.

The four extension rows are generated by generated/saas-extension-generate.py.
It verifies the final summary against the original actor, terminal and independent collec-
tion records, confirms common budgets and recomputes aggregate usage before writing the
CSV/JSON and Tables 4-5. It does not rerun scoring. The final extension snapshot SHA-
256 is:
053b7433953£f4b30c85d654f74e5cfel1307cd3a899cabcb4ecc2dde88e7ccd84.

Online Resource 1 contains the previously prepared numerical reproduction attachment.
That attachment contains four research components (the Magento main study, its posthoc
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inheritance assay, the five DEV008 attempts, and the four DEV009/010 attempts) plus
the three manuscript figures and their offline generator. It includes saved numerical inputs,
expected outputs and file manifests. The unchanged inner 82-file attachment has SHA-256:
d86e8901c£829900957c£49bc218b2da98d99888ae2bd8d28£791e8501aabd25.

The research components retain their original scoring definitions, failures and technical
repeats. Their numerical inputs and scripts are preserved byte for byte. Fresh extraction
and offline recomputation reproduce the saved results and all three new figures; the figure
component contains only the saved inputs required for plotting. These materials reproduce
calculations from saved results. Native applications, private execution logs, account files,
native databases and historical draft manuscripts are not included.

F Execution interruptions and technical repeats

F.1 Magento records and inheritance assay

The first case-2 A attempt made one real model call before a host filesystem ENOSPC in-
terruption. Its 7,179 known tokens and missing original terminal remain in the first-attempt
table. After a verified storage repair, one additional attempt used the unchanged task, model,
method and budgets. It is a supplemental retry, not a replacement for the original failure
or a new base task. The interrupted attempt’s total agent duration is unknown; late audit
closure does not supply it.

Two case-1 capture reports originally had incomplete assessments because of verbose-
binlog parsing defects. Their original reports are retained alongside separately committed
raw-only reanalyses. The original case-1 C terminal is still runner_error: the host parsed an
empty arguments string on a schema-valid finish response. A later bounded terminal-parser
repair does not relabel that original terminal or rerun the participant. No method or oracle
policy was tuned using these formal failures.

Two interrupted assay controller attempts are retained: a successful Docker commit fol-
lowed by failure to parse its deprecation-prefixed image identity, and a host-capacity stop
before a later commit. The first completed baseline, the next two completed pairs and an-
other completed baseline are authenticated and reused through explicit versioned checkpoint
references. The completed conditions are not re-executed or relabeled; the repaired contin-
uation performs only the remaining eleven native conditions. The complete assay comprises
sixteen logical conditions and uses zero new model calls. Its native getters do not measure
image display, customer-group-1 transactions, arbitrary concurrency or observed front-end
behavior.

F.2 SaaS DEV008 endpoints

Raw code ends on a command containing a literal NUL character, rejected before its 112th
tool dispatch. Original GUIOO1 ends when the controller cannot decode the response file for
call 127, after the last legitimate click has executed. A publication race is the supported
diagnosis, although the fault-time bytes were not retained. A narrowly versioned atomic-
publication repair passes six response-publication host checks, six request-publication host
checks and seven actual transport checks before one GUI-only technical repeat from a fresh
initial state. The original GUI record is retained.

GUIO02 then ends on its 15th model response: the actor requests the key Enter, while the
explicit allowed-key list contains Return. Validation refuses the action before GUI dispatch,
leaving 15 calls and 14 actions. This invalid-action stop differs from GUIO01’s controller
interruption; neither is a normal actor finish or budget exhaustion. The collected zero-score
endpoints stay separate.
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G Later development audit, separate from the experimental
allocation

The 8 October 2026 audit examines four preserved decision chains, not additional partici-
pant episodes or a replacement result set. A prospective batch-policy amendment separates
scientific noncompletion from infrastructure interruption; ordinary complete measured busi-
ness failures did not all stop the old runner. This changes continuation policy, not the task
goal, scientific caps or historical success scores.

An initial-state comparison was amended to recognize a finite, source-authenticated
search-service lifecycle retry. Original raw search-state inequality remains reported; it is not
converted into complete raw equality. In another interruption, an exporter had intentionally
streamed bytes into content-addressed storage, while a consumer incorrectly required an
ordinary stdout file. The original stop record and partial successful business operations
remain separate from any later continuation. A zero-model infrastructure repair is not an
additional successful agent experiment.

The reviewed earlier mouse-GUI attempt retains a confirmed non-target price error,
incomplete evidence and unknown later functional checks. Its original terminal and budget-
version records remain separate. These examples support reporting development limitations;
they do not justify extrapolating a universal designer-model bias or imputing unmeasured
GUI success.
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