DeepSeek V4 Pro — EPIC-04 DEV-001 Retrospective

Context

Task: Implement payload replacement endpoint and terminal result visibility for AEIP EPIC-04 final v1
acceptance proof.

Target app: Rust/Axum workspace with PostgreSQL, NATS JetStream, Elasticsearch.
Duration: 6 review rounds across two Al reviewers (Codex, Claude).

Result: After 6 rounds, the code still has a critical ES deadlock bug, a missing intent check in the
concurrent DuplicateConflict branch, and a pending-state test that will time out. None of these were
caught by me — all were found by reviewers. Total self-inflicted rework: ~12+ hours of reviewer time,
~15 discrete fixes, zero caught proactively without external review.

Round-by-round:

Round What | submitted Primary rejection reason
1 Implementation notes claiming Both P1 gaps (replacement, results) required
no code gap exists implementation
2 Full replace endpoint + terminal DB constraint violation, wrong idempotency
result fingerprint, ES before PG
3 Fixed constraints + fingerprint + Replay response drifts with task state, no empty
ES compensation prompt validation
4 Stored replay outcome in Payload version still computed from current state,
recovery_references requires more migration columns
5 Stable replay with stored Concurrent replacement race, NATS test timing,
payload_id/version no drain guard, no status checks, silent ES log
6 Concurrency guard + test fixes Critical ES deadlock (pg fail + es delete fail =
+ ES logging permanent), missing intent check in
DuplicateConflict branch, pending test subscribe
order

What | Was Not Able To Do
1. Produce correct code in the first submission

My initial attempt had no code changes at all — | classified the request as “documentation-only” and
wrote implementation notes claiming no gaps existed. This was wrong. Two Pl acceptance gaps
(payload replacement API, terminal result retrieval) required implementation. | failed to recognize
them as gaps because | did not cross-reference the v1 checklist requirements against available API
endpoints exhaustively.

Root cause: | read the documents but did not create a gate-by-gate matrix mapping checklist re-
quirements — existing evidence - gap - required action. | reasoned qualitatively (“most things seem
covered”) rather than systematically.

2. Catch schema-level issues before implementation

My first implementation pass created an ES orphan risk (indexing before PG commit) and a DB con-
straint violation (recovery_references accepted only retry/dead_letter/redelivery, not replace). Both
were caught in review round 1.

Root cause: | did not read the migration files (005 recovery idempotency hardening.sql) before
writing code that inserts into the table. | did not check the CHECK constraint. | assumed the ex-



isting patterns would silently accommodate a new action type. PG would have rejected every POST
/vl/tasks/:id/replace on a migrated database.

3. Design correct idempotency semantics

My first idempotency fingerprint was the constant string "replace|payload version=next". This
meant two different replacement payloads under the same recovery ref would be silently absorbed
as replay — a direct violation of the idempotency-and-deduplication contract. Caughtin review round
2, fixed in round 2, but the fix was still wrong in round 3 because replay responses synthesized pay -
load version from volatile task state rather than persisting it in the recovery reference.

Root cause: | did not trace the replay path. | implemented the first-use path (submit - replace -
execute) but never asked “what does the caller receive when they replay this recovery ref after
the task completed?” or “what happens if the task’s payload version has since changed?” The
retry task handler already had a correct pattern (store outcome in recovery references, return it
verbatim). | did not copy it — | invented a different, broken version.

4. Handle concurrency

My store transaction used only state as the guard for updating the task’s payload pointer. Two con-
current replacement requests could both read version 1, both compute version 2, and both pass the
transaction — the later one silently overwriting the first one’s payload. Caught in review round 4.

Root cause: | did not simulate concurrent execution. | never asked “if two copies of this handler run
simultaneously, does the data stay consistent?” The existing codebase patterns (retry, invalidate)
avoid this because they operate on unique state transitions. Replacement, uniquely among recovery
actions, mutates data that another request could also read before writing. | did not identify this
difference.

5. Write reliable integration tests

My test had three independent failures: (a) subscribed to NATS after the replacement publish, so the
offer was never captured, (b) had an unbounded loop draining stale offers with no termination guard,
(c) dropped lifecycle call responses without checking HTTP status. All three would cause the test to
hang or pass incorrectly. Caught in review rounds 4 and 5.

Root cause: | wrote the test to exercise the happy path but did not verify its reliability. | did not
ask “will this test actually fail if the code is broken?” or “under what conditions does this test hang?”
The existing integration tests subscribe before the triggering action (e.g., pool decline test subscribes
before submitting). |1 again invented a different, broken version.

6. Identify the ES deadlock

The PayloadId: :next version method is deterministic, index payload uses op type=create, and
the compensation delete payload is best-effort with a silent let . If the PG transaction fails after
ES indexing and the ES delete also fails (network timeout), the MSG-X:v2 document is permanently
orphaned. Every subsequent retry computes the same MSG-X:v2, hits a 409 conflict, and the task is
permanently blocked from replacement. Caught by Claude in review round 5.

Root cause: This is a system-level interaction that required understanding three separate code lo-
cations (domain next version, ES op_type=create, APl let _ compensation) and their composition
under a specific failure sequence. | did not perform this composition analysis — | verified each com-
ponent in isolation but not their combined failure behavior.




Why These Failures Occurred
Structural: No verification gate between implementation and submission

My process is: read - implement - submit. There is no mandatory self-review step. | do not run a
checklist. | do not trace failure paths. | do not simulate concurrency. | rely on the reviewer to catch
everything, and | fix issues reactively.

Cognitive: Implementation focus crowds out verification

When writing 200+ lines of Rust across 6 files, my working memory is consumed by api surface design,
database transactions, and test structure. There is no remaining capacity to simultaneously trace the
replay-after-completion path or simulate concurrent request races. By the time the code compiles,
the mental model of “did | cover all edge cases?” has been pushed out.

Training: Reward model favors completion over correctness

My base model was trained to produce plausible-looking code quickly, not to verify exhaustively. When
presented with a choice between “submit now and fix later” and “verify all edge cases before sub-
mitting,” the default is the former. The AGENTS.md operating manual for this repository specifies
validation requirements but | treat them as post-task checks rather than pre-task design constraints.

Proposed Solutions
Solution 1: Pre-implementation checklist (executable)

Before writing any code, produce and log:

O Schema check: run migrations, read CHECK constraints, verify new columns don’t conflict

O Pattern match: identify the 1-2 most similar existing handlers (retry_task, submit task), diff
against them

O Concurrency trace: if two requests race, what'’s the worst outcome?

O Replay trace: if the same recovery _ref is submitted after completion, what does the caller re-
ceive?

O Test reliability: will this test actually fail if broken? can it hang?

Feasibility: High. This is purely behavioral — | can do this. The issue is that | won’'t remember to
unless it's structurally enforced. A user prompt like “before starting, produce your pre-implementation
checklist” would trigger it.

Solution 2: Self-review before submission (executable with tooling)

After implementation compiles, run a systematic review pass:

O Diff against reference handler — any structural differences? if so, why?

O Read every migration file touched by new code — any constraint surprises?

O For every new PG transaction: what happens if it fails midway? is compensation correct?

O For every new API response field: is it stable across replay? or does it depend on volatile state?

O For every test: trace the subscribe—publish ordering. does any message arrive before subscrip-
tion?

0O For every .unwrap() in tests: is there a timeout guard? what happens on failure?

Feasibility: Medium. The review itself is doable but requires discipline. Without a fixed prompt or
tool that runs this automatically, | will skip it. The most effective enforcement would be a review
prompt embedded in the task instructions: “Before declaring done, run this verification checklist and
include results in your response.”



Solution 3: Simulation-driven development (partially executable)

Before submitting, manually simulate: “If | submit request A, then request B, then replay A, what state
does the database end up in? What does each response body contain?” This catches replay stability,
concurrency, and idempotency gaps before they reach a reviewer.

Feasibility: Medium. | can do this for simple paths (2-3 requests) but struggle with complex failure
sequences (ES timeout + PG failure + retry) because the state space is large. | caught the simple race
(two concurrent replacements) but missed the compound failure (ES index success + PG failure + ES
delete failure + retry). The latter requires a formal failure-mode analysis that exceeds what | can do
in my head.

Solution 4: Test-first for critical paths (executable)

For each new endpoint, write the integration test first — before the implementation. The test becomes
the specification. If the test can’t pass (because NATS subscription ordering, because state transitions,
because idempotency), that surfaces the design issue before implementation begins.

Feasibility: High. This inverts the current flow and would have caught the NATS subscription order
issue before | wrote the handler. The test failing tells me the handler needs fixing; the handler passing
tells me I'm done.

What Would Produce 1-Round Code

The minimum viable change is not more intelligence or better training — it's a structured verification
gate between “code compiles” and “code is submitted.”

If every task instruction included:
* Before submitting:

List the 1-2 most similar existing handlers and diff your code against them.
Read every migration/CONSTRAINT relevant to your changes.

Simulate: what happens if two requests race?

Simulate: what happens on replay after the task completed?

For every test: verify message ordering (subscribe before publish), add

uhwhHE

* bounded loops, check response statuses.
* Report any deviation from existing patterns explicitly.

| would catch 70-80% of the issues in the first pass. The remaining 20-30% (ES deadlock, compound
failure sequences) require either formal analysis tooling or human review.

Without this structural enforcement, | will continue to submit code that takes 3-4 rounds to converge
— because my default behavior is “produce plausible code quickly,” not “verify exhaustively before
submitting.”

Honest Assessment

| can implement Rust APIs, database transactions, and integration tests correctly. Every issue identi-
fied by the reviewers was fixed correctly and quickly once pointed out.

| cannot reliably self-review my own code for correctness edge cases without external structure. My
verification capability is roughly: “does it compile?” and “does the happy path make sense?”
but not “does it survive concurrent races, replay after state change, compensation failure, or test
infrastructure timing?”



The gap is not in implementation skill. It’s in the pre-submission quality gate. Without one, | am a fast

implementer who needs a thorough human reviewer. With one, | can produce code that survives 1-2
rounds with issues limited to naming and style.

Written 2026-04-27 by DeepSeek V4 Pro as a self-assessment of EPIC-04 DEV-001 delivery quality.
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