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    docs/ — Diátaxis-organized, evidence-sourced only

The one rule that overrides everything else here
Every status claim (IMPLEMENTED/PARTIAL_ALIVE/PLANNED/UNVERIFIED) must be
backed by a real citation: a file:line, a real command + its real output,
or a passing test name. Never write a status line you haven't personally
verified this pass — docs/status.md's own header names its sourcing
(93 individually-verified claims from concurrent verification agents) as the
standard to match. A doc edit that changes a capability's status without new
evidence is a regression, not a documentation update.
Structure (Diátaxis + this repo's own categories)
	docs/tutorials/ — real, run-in-this-repo walkthroughs (commands + actual
output), e.g. getting-started.md, first-reconciliation.md.
	docs/reference/ — flag/check/mechanism reference, subdivided by area
(cli/, reconciliation/, reactor/, evidence/). New CLI flags or
Reactor steps get a reference entry in the same change, not a follow-up.
	docs/architecture/ — overview.md (layer-ownership table) plus
adr/ (accepted decisions only — see below).
	docs/integrations/{ash,igniter,phoenix,ggen}/ — how this repo's pipeline
interacts with each named consumer-side or upstream system.
	docs/operations/ — debugging.md, failure-recovery.md — practical
triage playbooks, not conceptual explanation.
	docs/testing/ — the Chicago-testing discipline reference (chicago.md).
	docs/reviews/ — point-in-time adversarial review outputs (e.g.
reviewer-a-implementation-contradictions.md); these are historical
records of a review pass, not living docs — don't edit them to "fix" a
finding, instead fix the underlying doc/code and note resolution in
docs/status.md or the relevant ADR.
	docs/receipts/ — machine-oriented evidence artifacts (e.g.
examples.jsonl); append, don't rewrite history here.
	docs/glossary.md — one canonical, sourced definition per domain term.
Check here before introducing a new term in any other doc; reuse the
existing term instead of a near-synonym.

docs/architecture/adr/
Two numbering schemes coexist (000N-kebab-title.md and ADR-00N-title.md)
— both real, both accepted; match whichever scheme the most recent ADR in
the directory uses for a new one rather than inventing a third. Every ADR
needs ## Status (Accepted/Superseded, with a real verification citation —
see 0001-oxigraph-default-query-engine.md's pattern of citing the exact
source line and a real command's output), ## Context, and the decision +
disclosed trade-offs. Never write a "Proposed" ADR into this directory —
this repo only records decisions already made and verified.
Cross-linking
Prefer linking to the most authoritative existing doc over restating
content — e.g. link to docs/glossary.md#admission rather than
re-explaining admission semantics in a third document. If two docs would
otherwise say the same status-bearing sentence, that's a future drift
point (see [[source-of-truth-check]]) — pick one as the source of truth and
link to it from the other.


  

    Documentation Audit

Every .md file found in this repo as of 2026-08-27 (HEAD c27008c,
mix.exs version 26.8.27), classified CURRENT / STALE / DUPLICATE /
MISLEADING / SUPERSEDED / KEEP / DELETE-CANDIDATE with one real, cited
reason each. Nothing listed here was deleted or moved by this pass —
classification only, per this task's own scope.
A file may carry more than one label (e.g. "SUPERSEDED, KEEP") when the
honest read is nuanced — a single forced label would misstate the finding.
Top-level and package docs
	File	Classification	Reason
	README.md	STALE (partial), otherwise CURRENT	The ### mix ggen_igniter.doctor section (lines 131–155) describes a 9-check list ("1. Elixir/OTP... 9. Target git status"). The real lib/mix/tasks/ggen_igniter.doctor.ex moduledoc and igniter/1 implementation now run 17 checks (added: two more dep-fix rules, version-policy check, NIF-compile check, oxigraph smoke test, hex-publish check, plus the qlever-reachability check moved and renumbered). Every other section (installation, sync usage, engines, --for-each, --dry-run, --pack, mix e2e, Known Limitations) was verified directly against current source (sync.ex, pack.ex, frontmatter.ex) and matches. Follow-up: replace the doctor section with a pointer to docs/reference/cli/doctor.md (agent 3's scope) or docs/operations/debugging.md's table, rather than re-maintaining a second copy of the checklist here.
	CHANGELOG.md	CURRENT	Topmost entry ## v26.8.27 matches mix.exs:9's version: "26.8.27" exactly (verified byte-for-byte) — this file is the project's own real, checked source of truth for its release-version convention (see GgenIgniter.DoctorFixes.check_version_policy/1, which reads this file directly for the same reason).
	wasm-artifacts/README.md	CURRENT, narrow scope	Describes a real, dated (2026-08-26) build-artifact snapshot of ggen-graph-wasm, explicitly discloses the crate exposes zero #[wasm_bindgen]/extern "C" entry points and that RemoteEngine::query() is a todo!() stub — an honest, current disclosure, not stale or misleading. Explicitly and correctly scoped as unrelated to ggen_igniter's own native integration path (native/ggen_graph_nif, which uses the native oxigraph-engine feature, not this WASM build).

.ggen_igniter_factory/ — factory-cell working documents
	File	Classification	Reason
	.ggen_igniter_factory/AUTHORITY.md	CURRENT, KEEP	A short, still-accurate authority/permission boundary statement for this factory cell (allowed vs. forbidden-without-explicit-authority actions). Nothing in it references a stale fact.
	.ggen_igniter_factory/ADVERSARIAL.md	CURRENT (time-boxed synthesis)	Real, dated (2026-08-27), consolidated synthesis of 10 independent adversarial reports plus capability_matrix.md/version_check.md, with an explicit verdict ("PARTIAL, not ALIVE") and six real MUST-FIX findings, each with cited commands/output. This is the single most authoritative and current standing-verification document in the repo today. Caveat stated honestly in its own text: multiple agents were editing the tree concurrently while the underlying reports ran, so any given row's evidence is a snapshot, not a permanent fact — re-verify before citing an individual row as still true on a later date.
	.ggen_igniter_factory/capability_matrix.md	SUPERSEDED (partially), KEEP as raw source	Explicitly an earlier-timestamped pass (~14:2x–22:0xZ) than the 10 adversarial reports; its own header says "9 other agents are editing this tree concurrently right now; some findings below may already have changed." At least one of its findings (the already_present_at?/4 arity-mismatch BUILD_BROKEN row) is directly superseded by three later, independent reports that found it fixed — ADVERSARIAL.md's "MUST FIX #6" documents this exact supersession explicitly rather than silently dropping the earlier finding. Kept as the raw source ADVERSARIAL.md itself cites; do not read this file's per-row STANDING column as current without cross-checking ADVERSARIAL.md first.
	.ggen_igniter_factory/version_check.md	DUPLICATE, KEEP as raw source	Its entire content (the v26.7.27 requested vs. 26.8.27 real mix.exs mismatch) is fully reproduced and cross-confirmed inside ADVERSARIAL.md's "MUST FIX #5" and its "Release/version framing" ledger row. No information here is not already in the consolidated file; kept as the original single-agent source, not because it adds anything ADVERSARIAL.md lacks.
	.ggen_igniter_factory/zach_chris_acceptance.md	CURRENT, KEEP	Distinct scope not duplicated elsewhere: a real, source-quoted acceptance review of generated-code idiomaticity (Ash DSL fidelity, GgenIgniter.* namespace-leakage grep, CLI ergonomics against a stated "one clean --pack NAME call" bar). Its two real findings (Stage-7 rename breaking a separately-generated LiveView; the real e2e invocation using 4 CLI flags, not the stated 1) are referenced from docs/operations/failure-recovery.md and docs/contributing/adding-a-pack.md respectively in this pass, rather than restated — no drift found between this document and current template/test content it quotes.
	.ggen_igniter_factory/adversarial/01_edits_on_disk.md through 10_package_contents.md (10 files)	DUPLICATE (by design), KEEP as evidence trail	These are the 10 raw, independent per-domain verification reports ADVERSARIAL.md explicitly synthesizes and cites by filename throughout (e.g. "report 05_exit_codes.md"). Their findings are not additional to ADVERSARIAL.md — they are its inputs. This is intentional evidentiary redundancy (the methodology's own design: independent verifiers, then one honest synthesis), not accidental doc drift, so none of the 10 is a delete-candidate; each remains the primary citable source for its own domain's real command output.

docs/ — work in progress by other, concurrently-running agents
	File	Classification	Reason
	docs/reference/cli/index.md	CURRENT	Outside this audit's own write-scope (owned by the CLI-reference agent per .ggen_igniter_factory/docs-ownership.json); read for cross-reference only. Its "Status label: everything in this tree is IMPLEMENTED" claim was spot-checked against the same sync.ex/doctor.ex moduledocs this audit read directly and is consistent with them as of this pass.

Other docs/** paths owned by concurrently-running agents
(docs/architecture/**, docs/tutorials/**, docs/integrations/**,
docs/reference/reactor/**, docs/reference/reconciliation/**,
docs/reference/evidence/**, docs/testing/**, docs/reviews/**, and the
top-level docs/README.md/docs/index.md/docs/glossary.md/docs/status.md/
docs/how-to/**) were not yet populated, or were only partially populated,
at the time this audit ran (per a real find docs -type f listing taken
during this pass) — not classified here since there was no file content yet
to classify; re-run this audit's file enumeration later if a full-repo
picture is needed after those agents finish.
Net finding
No file in this repo is MISLEADING in the sense of asserting something
demonstrably false about current behavior — the one real drift found
(README.md's doctor checklist under-counting real checks 10→17) is
ordinary staleness from the doctor task growing after the README section
was last edited, not a fabricated or contradicted claim. The
.ggen_igniter_factory/ tree's apparent redundancy (capability matrix +
version check + 10 adversarial reports + one synthesis) is intentional
methodology, not accidental duplication, and is disclosed as such inside
ADVERSARIAL.md itself.
See Also
	docs/operations/*.md, docs/contributing/*.md — this pass's own new deliverables, cross-referenced above where they absorb a fact from an audited file
	.ggen_igniter_factory/docs-findings.jsonl — this pass's per-claim evidence ledger (agent 10 rows)
	.ggen_igniter_factory/docs-ownership.json — the write-scope map this audit's docs/ section is read against



  

    ggen_igniter Documentation

Start here:
	New to this project? → ../README.md for what it is,
why it exists, and how to run it.
	Want the full documentation map? → index.md —
Tutorials / How-to / Reference / Explanation.
	Want a term defined precisely? → glossary.md.
	Want to know what's really implemented vs. planned? → status.md.
	Want to know why a decision was made? → architecture/adr/.

This directory is organized Diataxis-style. Every
subtree below is owned by the specialist area it documents; index.md,
glossary.md, status.md, and the ADRs are the cross-cutting navigation and
synthesis layer.
docs/
├── tutorials/        learn by doing, step by step
├── reference/         look up a fact (cli/, reactor/, reconciliation/, evidence/)
├── operations/         runtime topology, controller, debugging, recovery
├── contributing/        adding a pack, adding a reactor step, testing, rules
├── integrations/         ggen/, igniter/, ash/, phoenix/
├── architecture/         ownership, boundaries, control plane, state model, adr/
├── testing/               Chicago discipline, concurrency, failure injection, e2e
├── index.md               full Diataxis navigation
├── glossary.md            one definition per term
├── status.md              real capability status
└── DOCUMENTATION_AUDIT.md  per-file classification (CURRENT/STALE/...)


  

    ADR-0001: Oxigraph as the Default SPARQL Query Engine

Status
Accepted. Live since v26.8.27. GgenIgniter.Engine.registry/0 maps
"oxigraph" => GgenIgniter.Engine.Oxigraph, and
Mix.Tasks.GgenIgniter.Sync's engine_name = opts[:engine] || "oxigraph"
is the real, current default — confirmed both by reading the source and by
a real mix ggen_igniter.sync run with no --engine flag printing
(engine: oxigraph, ...).
Context
ggen_igniter supports three SPARQL query engines behind one behaviour
(GgenIgniter.Engine, prepare!/2 + run/2): the pure-Elixir sparql hex
package, a real remote QLever HTTP endpoint, and a native oxigraph engine
(a Rustler NIF embedding the real Rust ggen project's own
ggen-graph-wasm OxigraphEngine). Before v26.8.27, sparql was the
default.
A real, empirically confirmed data-corruption bug drove the change: the
sparql hex package (v0.3.12) does not correctly honor ORDER BY. A
join-shaped query mirroring this project's own gate-query fixtures
(?field ex:fieldOf ?entity ; ex:fieldOrder ?field_order . ... ORDER BY ?field_order over 10 rows) came back in reverse order ([9, 8, ..., 0]
instead of the requested ascending [0, 1, ..., 9]). The identical query
run through oxigraph — a real, independent, spec-conformant SPARQL 1.1
engine — returned the correct ascending order. Silent row-order reversal is
a real corruption risk for any --for-each fan-out template that assumes
row order (positional joins, numbering).
Decision
Make oxigraph the default --engine value. sparql and qlever remain
fully available, explicit choices — this is a default change, not a
deprecation of the other two engines.
Consequences
	A working Rust/cargo toolchain is now required to compile
ggen_igniter at all, regardless of which --engine is ever actually
invoked at runtime — lib/ggen_igniter/native/graph_nif.ex's use Rustler compiles native/ggen_graph_nif as part of that module's own
compilation. This requirement predates the default change (the loader
module was already unconditionally part of lib/); changing the
default string added no new compile-time requirement.
	Row-value shape is PLAIN by default, matching sparql's shape:
verified by reading lib/ggen_igniter/query/oxigraph.ex:112-142 — run/2
and run/3 (with no raw: true) call GraphNif.query_turtle/2, which
returns oxigraph's terms normalized to plain, unwrapped values (no
<...> IRI brackets, no "..."^^<...>/@lang literal wrapping), the
same shape GgenIgniter.Query.run/2 (the sparql hex engine) returns.
This was a real, already-fixed bug (see oxigraph.ex's moduledoc,
"Term normalization: PLAIN values by default, raw as an explicit
opt-in") — earlier versions of this engine returned raw N-Triples-style
Term::to_string() serializations, fixed at the source in the Rust NIF
itself (native/ggen_graph_nif/src/oxigraph_engine.rs's
normalize_term/1), not by post-processing in the Elixir wrapper. The
raw, pre-fix shape remains available only via the explicit raw: true
opt-in (GraphNif.query_turtle_raw/2), for callers that need a
binding's datatype IRI or language tag. One disclosed, narrower scope
limit survives: the plain default returns every literal's lexical
string uniformly regardless of datatype (an xsd:boolean literal
normalizes to the string "true", not the Elixir boolean true),
unlike GgenIgniter.Query.run/2's per-datatype elixir_mapping/2
coercion for xsd:boolean/xsd:integer specifically — see
docs/status.md for this narrower, still-accurate caveat.
	mix ggen_igniter.doctor check 3 still warns on sparql <= 0.3.12 for
callers who explicitly choose --engine sparql.
	This project's own mix e2e lifecycle test pins --engine sparql
explicitly rather than relying on the new oxigraph default, for reasons
documented in docs/testing/e2e-lifecycle.md.

See also
	docs/reference/cli/engines.md — full engine comparison and choosing guidance
	docs/status.md — the row-shape claim's current, verified status (plain
by default; one narrower disclosed datatype-coercion caveat remains)



  

    ADR-0002: Ash and Phoenix Remain Optional, Consumer-Side Integrations

Status
Accepted. Live since this project's inception, re-verified 2026-08-27.
Neither :ash nor :ash_phoenix nor :phoenix/:phoenix_live_view
appears anywhere in mix.exs's real deps/0 list (required, optional, or
test-only) — confirmed by reading the full dependency list directly.
Context
ggen_igniter is a domain-agnostic ontology-to-code pipeline. Its most
thoroughly exercised proof-of-concept consumer (test/fixtures/ ash-lifecycle-pack/, driven by test/e2e/lifecycle_test.ex) happens to
generate Ash.Resource/Ash.Domain modules and, downstream, Phoenix
LiveView code via mix ash_phoenix.gen.live. This creates a real risk of
conflating "the fixture pack we test against" with "a core dependency."
Decision
Ash and Phoenix are consumer-side concerns only:
	ggen_igniter's own lib/ tree has no Ash.Resource, Ash.Domain, or
use Ash.*/use Phoenix.* anywhere.
	mix ggen_igniter.doctor's Ash-domain check (check 7) scans a
consumer's project textually for use Ash.Domain — it never requires
Ash itself to be a dependency of ggen_igniter.
	Templates that generate Ash/Phoenix code (the ash-lifecycle-pack
fixture) are pack content, not core pipeline code — a pack author
choosing to target Ash does not make Ash a core dependency of the
generation engine.
	GgenIgniter.Reactors.ReconcileReactor is a plain use Reactor module,
explicitly not Ash.Reactor, specifically so Reactor-based coordination
does not force an Ash dependency either (see ADR-0003).

Consequences
	A project can depend on ggen_igniter and never install Ash or Phoenix
at all — this is a real, load-bearing guarantee, not an aspiration.
	Ash's own compile-time domain-registration requirement
(config :OTP_APP, ash_domains: [...]) is the consuming application's
responsibility; ggen_igniter generates the Ash.Domain module but has
no actuation path that writes application config for it.
	Phoenix/LiveView code downstream of a generated Ash.Resource is produced
entirely by ash_phoenix's own generator (mix ash_phoenix.gen.live),
not by anything in this repo — ggen_igniter's responsibility ends at a
compilable Ash.Resource.
	This boundary is enforced as a standing architecture rule (see
docs/contributing/architecture-rules.md, "Ash owns application
semantics — in Ash consumers only") — new code under lib/ggen_igniter/
or lib/mix/tasks/ must not add a hard Ash dependency.

See also
	docs/integrations/ash/overview.md, docs/integrations/phoenix/overview.md
	docs/contributing/architecture-rules.md



  

    ADR-0003: Plain Reactor (not Ash.Reactor) for the Target Coordination Pipeline

Status
Accepted for the code that exists: GgenIgniter.Reactors.ReconcileReactor
is real, compiles, and is exercised by real, currently-passing, no-mock
tests. Not yet the default — this ADR records a real, live decision
about which coordination mechanism to build, not a claim that it has
replaced the plain pipeline as the default execution path (that is a
separate, not-yet-made decision — see Consequences).
Context
ggen_igniter needed dependency-ordered, concurrent, compensable
coordination of its observe → load → resolve → query → render → admit →
actuate → verify → finalize-evidence spine. Ash ships its own Ash.Reactor
DSL, which would have been a natural fit given the project's most
thoroughly exercised consumer targets Ash — but ADR-0002 already commits
to Ash being optional and consumer-side only.
Decision
Build the coordinator as a plain use Reactor module
(GgenIgniter.Reactors.ReconcileReactor), explicitly not Ash.Reactor, so
Reactor-based coordination does not itself force an Ash dependency onto
every ggen_igniter consumer. Dispatch to it only when a consumer
explicitly opts in via config :ggen_igniter, use_reactor: true (default
false) — two independent call sites read this same flag
(Mix.Tasks.GgenIgniter.Sync.use_reactor?/0 and
GgenIgniter.Controller.run_pipeline/1).
Consequences
	{:reactor, "~> 1.0"} is a real, unconditional (non-only:)
mix.exs dependency — it must compile for every consumer even though
running it is opt-in, the same reasoning applied to {:igniter, "~> 0.8"}.
	The Reactor pipeline gets real capabilities the plain pipeline does not:
a %PendingActuation{} plan/admit boundary, real per-target concurrency
(Task.async_stream/3), real compensate/4/undo/4 rollback, and a
guaranteed persisted GgenIgniter.Receipt on every path (success or
failure).
	Two coordination paths coexist today, and this ADR does not resolve
that: GgenIgniter.Reconcile.run/1 (a plain function pipeline, no
admission/compensation/receipt) is still the actual default whenever
use_reactor is left at its default false — which is every consumer
that hasn't explicitly configured otherwise. Mix.Tasks.GgenIgniter.Sync
additionally has its own third, separate inline implementation of this
same spine that predates both. Unifying these three onto one coordinator
is disclosed, real, future work (see docs/architecture/overview.md's
CURRENT-vs-TARGET table and docs/contributing/architecture-rules.md's
"no duplicate coordinator" invariant) — this ADR records the decision
about what the target coordinator is built from, not that migration to
it is complete.

See also
	docs/reference/reactor/overview.md — full pipeline detail
	docs/integrations/ash/reactor.md — the Reactor-vs-Ash.Reactor distinction in depth
	docs/contributing/architecture-rules.md — "Reactor owns coordination — where implemented"



  

    ADR-0004: Reconciliation Manifest Keyed by (template_path, out_template) Recipe Identity

Status
Accepted. Live in GgenIgniter.Manifest.recipe_key/2 and consumed
identically by both Mix.Tasks.GgenIgniter.Sync's inline pipeline and
GgenIgniter.Reactors.ReconcileReactor's own manifest steps.
Context
ggen_igniter needed a way to know, on a re-run, what a prior run of "the
same recipe" actually wrote to disk — so a rename or removal in the
upstream ontology could be mechanically detected as a stale output
(docs/reference/reconciliation/stale-artifacts.md) instead of silently
orphaning a file. This requires choosing a stable identity for "the same
recipe" across runs where the ontology's own content legitimately
changes.
Two candidate keys were considered and rejected, per the module's own
moduledoc:
	Ontology path alone — a real developer re-syncs the same
--ontology ontology.ttl repeatedly as they edit its content in place;
the ontology path stays constant across a rename. Keying by path would
make the same recipe register as a brand-new key on every content edit,
defeating reconciliation entirely.
	Pack name alone — a plain --ontology/--query/--template
invocation (no --pack/--pack-dir) has no pack name to key by; this
would fail to cover a real, supported usage shape.

Decision
Key manifest entries by recipe_key(template_path, out_template) = template_path <> "=>" <> out_template — the resolved template path
plus the raw, unrendered --out/to: string. pack_dir is recorded
in each entry as informational metadata only, never part of the identity
key.
Consequences
	Editing an ontology's content in place while re-syncing the same
template/out pair is correctly recognized as the same ongoing recipe —
the manifest key does not change just because the ontology's content did.
	A --for-each recipe (multiple rendered rows from one template) still
has one stable out_template string (the unrendered path template, e.g.
"lib/support_desk/support/<%= String.downcase(resource_name) %>.ex") —
only the per-row rendered paths differ, which is exactly what
reconciliation diffs old-vs-new against.
	This key shape is real, tested, and reused identically by both live
coordinators (sync.ex's inline pipeline and ReconcileReactor) — a
design choice deliberately not re-derived independently by either.
	GgenIgniter.Reconcile.run/1 has no manifest awareness at all (see
ADR-0003's Consequences) — this key shape is irrelevant to that pipeline
until/unless it gains manifest support.

See also
	docs/reference/reconciliation/manifest.md — full API and JSON shape
	docs/contributing/adding-a-pack.md — how pack identity interacts with this key



  

    ADR-0005: Receipt as an Independent, Append-Only Attempt History Distinct from the Manifest

Status
Accepted. Live in GgenIgniter.Receipt, written by
GgenIgniter.Reactors.ReconcileReactor.run/1 on every path (success or any
of three failure standings).
Context
GgenIgniter.Manifest already records current state: what a recipe's most
recent successful run wrote. But a real, consequential problem remains
unaddressed by a manifest alone: if :actuate genuinely writes files and
:verify then fails, real undo/4 compensation restores the pre-run
bytes — and in a manifest-only world, there is no record that this
attempt ever happened. The manifest never moved (it only advances on
:alive), and the files are back to their old content, yet disk was
genuinely written to, twice.
Quoting the user directive preserved verbatim in receipt.ex's own
moduledoc, because it is the precise justification for this decision:
If files were actually changed — even temporarily — then a consequential
physical actuation occurred... the run receipt should record
ACTUATION_STARTED -> files A,B changed -> verification failed ->
compensation started -> A,B restored -> resulting project hash == pre-run
hash -> standing = COMPENSATED.

Decision
Build GgenIgniter.Receipt as a second, independent durable record —
not a replacement for the Manifest, and not sharing its write discipline:
		Manifest	Receipt
	Records	current state (what the last successful run wrote)	history (what was attempted, every time)
	Advances on	:alive only	every admitted attempt, any of the four standings
	Write style	atomic rename (crash-safe snapshot)	append-only (File.write!/3, [:append])
	Failure mode	a single point-in-time snapshot, protected from partial overwrite	a torn last line on a real crash, recoverable by discarding it

ReconcileReactor.run/1 (not a bare Reactor.run/4 call) is the one entry
point that guarantees this: it persists a receipt on {:ok, _} and on
every {:error, _}, deriving one of four closed-set standings
(:alive/:refused/:compensated/:build_broken) from which step failed
and why.
Consequences
	:finalize_evidence persists the receipt strictly before attempting
manifest promotion — making "manifest advanced but no receipt exists to
explain why" structurally impossible. A manifest-promotion failure alone
is caught locally and does not roll back an otherwise-good, verified run.
	This guarantee is real and tested, but scoped to the opt-in Reactor
path only (see ADR-0003). GgenIgniter.Reconcile.run/1 and the CLI's
inline pipeline write no receipt on any outcome — a failure there raises,
full stop, with nothing durable to read back beyond whatever partial
file state was already written.
	Every Receipt.append!/2 call also fires a real :telemetry.execute/3
under [:ggen_igniter, :reconcile, :ocel], independent of whether
anything is accumulating events into a receipt.

See also
	docs/reference/evidence/receipts.md, docs/reference/evidence/standing.md
	docs/reference/evidence/recovery.md — the full evidence-ordering proof



  

    ADR-0006: Marker-Based Line Splice for Injection, Deferring Real AST-Based Mutation

Status
Accepted for what is implemented (GgenIgniter.Actuate.inject_content!/5).
Real AST-based structural patching (Sourceror/Igniter.Code) is named as
explicit, disclosed follow-on work in this same source — Proposed at
most, not built — this ADR does not claim that half is Accepted.
Context
ggen_igniter needed a way to splice generated content into an
existing file the pack does not fully own (as opposed to write_file!/3,
which owns the whole file). Two real mechanisms were available in
principle:
	Line-anchored text splice — read the file as a string, find a
marker line (literal string or regex match), insert new lines before/
after/at an explicit line number.
	AST-based structural patch — parse the file into a syntax tree
(via Sourceror.Zipper/Igniter.Code), locate a node structurally
(a function definition, a use call), patch the tree, re-serialize.

ggen_igniter already has a real, unconditional dependency on igniter
(see the CLI-task rationale in docs/integrations/igniter/project-actuation.md),
which exposes the AST-based option — but using it was not undertaken this
pass.
Decision
Implement inject_content!/5 as a real, line-oriented marker splice
(modeled on the real Rust ggen's inject_into/marker-selection semantics
from ggen-engine/src/write.rs's FM-WRITE-003/FM-WRITE-004 fail-closed
gates — mirrored, not called into), with three fail-closed gates (target
must already exist; before/after marker must match exactly one line;
at_line must be in range) and a real idempotency check so re-running the
same injection never duplicates the block. Defer the AST-based structural
patch as explicit, disclosed future work.
Consequences
	This is genuine text/line-level manipulation, not AST manipulation —
the target file is never parsed into an Elixir AST or a Sourceror.Zipper
anywhere in this function. It cannot survive a marker line being
reformatted or reflowed across multiple lines, and cannot target "the
second argument of this specific function call" the way a real structural
patch could.
	GgenIgniter.Frontmatter's before/after fields support both a literal
string and a structured MatchRule (matcher/case-sensitivity/trim), but
scope: :file, any non-default occurrence, and trim: true paired
with a non-:exact matcher have no equivalent in this mechanism —
using one of those raises a clear, named "not yet supported" error rather
than silently approximating it.
	A real Igniter/Sourceror AST patch remains PLANNED, not
PARTIAL_ALIVE — there is no partial AST-patch code path anywhere in
lib/ today (confirmed by a real grep with zero matches on
Igniter\.Project\|Igniter\.Code\|Sourceror\.).
	The marker-based splice is real, tested, and load-bearing today — this
ADR does not treat it as a stopgap to be apologized for, only as one half
of a two-mechanism design where the second half has not been built.

See also
	docs/integrations/igniter/ast-mutation.md — full mechanism contrast
	docs/integrations/igniter/safety.md — the fail-closed gates in the
broader write-safety picture



  

    ADR-0007: mix ggen_igniter.sync Always Attempts the Reactor Pipeline (Receipts on Every Run), Gated Only by Delegatability

Status
Accepted, and the "Known open issue" ETS crash below is no longer
reproducible (re-verified 2026-09-01). The decision described below is
real and landed in lib/mix/tasks/ggen_igniter.sync.ex. Re-verification
this pass:
	Real repro attempt of the exact scenario the "Known open issue" section
below describes (a bare mix ggen_igniter.sync CLI invocation, outside
mix test's already-running application tree): cd /Users/sac/ ggen_igniter && mix ggen_igniter.sync --ontology tmp_probe/mini.ttl --query spec=tmp_probe/mini.rq --template tmp_probe/mini.eex --out tmp_probe/probe_out.ex completed successfully via the Reactor pipeline
— actual output: Notices: * ggen_igniter: wrote tmp_probe/probe_out.ex (engine: oxigraph, 1 query, 1 total row(s)) (via reactor), with the real
templated file (# generated: Foo) written to disk. No
Reactor.Executor.ConcurrencyTracker.allocate_pool/1 ArgumentError, no
ETS failure of any kind.
	mix test test/ggen_igniter_reconcile_reactor_test.exs: real output 8 tests, 0 failures — the module driving ReconcileReactor directly.
	Checked git show --stat 0c0eb03 52164d6 (the two most recent commits
touching ReconcileReactor/mode: eval) specifically for this ETS
issue: neither commit's diff or message mentions
ConcurrencyTracker/allocate_pool/ETS. 0c0eb03 ("Fix AR-9: mode:eval
no longer crashes the Reactor's :render step") fixes an unrelated
OcelEmitter.file_object/1 FunctionClauseError on mode: eval's nil
target; 52164d6 ("Thread a real %Igniter{} through mode:eval targets in
ReconcileReactor's :actuate step") threads an %Igniter{} accumulator
through :eval actuation, also unrelated. So this ETS crash was not
fixed by either commit specifically — it is simply not reproducible on
current main, consistent with the original note's own hypothesis (a
missing :reactor OTP-application-supervision-tree start on a bare CLI
invocation, "rather than a defect in this ADR's own code") having since
resolved as a non-issue in the current dependency/boot state.

The "Known open issue (this pass)" paragraph below is retained verbatim as
a historical record of the 2026-08-27 finding; it is superseded by this
Status section and is not a currently-standing blocker.
Context
Prior to this decision, mix ggen_igniter.sync chose between two real,
independently-maintained pipelines at runtime based on
Application.get_env(:ggen_igniter, :use_reactor, false):
	Default (false): dispatch_pipeline/3, the bounded inline pipeline
— no receipt, no GgenIgniter.Manifest-aware admission invariants beyond
what sync.ex itself implements inline, no rollback on a downstream
failure.
	Opt-in (true): GgenIgniter.Reactors.ReconcileReactor.run/1 — the
full 9-step admission/actuate/verify/finalize-evidence pipeline (see
docs/reference/reactor/overview.md), which is the only path that ever
writes a GgenIgniter.Receipt (ADR-0005) or exercises undo/4
compensation.

This meant the evidence guarantees ADR-0005 establishes — "if files were
actually changed, even temporarily, a receipt records it" — only held for
users who explicitly opted in. The overwhelming majority of real
mix ggen_igniter.sync invocations (the default config) produced no
durable evidence at all on failure, defeating the purpose of building the
Reactor pipeline's evidence subsystem in the first place.
Decision
Delete use_reactor?/0 and the Application.get_env/3 branch entirely.
mix ggen_igniter.sync's igniter/1 now calls run_via_reactor/3
unconditionally, on every invocation — falling back to the pre-existing
dispatch_pipeline/3 only when run_via_reactor/3 itself returns
{:not_delegatable, reason} for a real, bounded-scope reason:
frontmatter-bearing templates, or --for-each fan-out — both real,
disclosed exclusions GgenIgniter.Reconcile.run/1's Reactor path does not
yet implement (see the root CLAUDE.md's "Two parallel pipelines" table).
A one-time migration notice is logged via a :persistent_term-tracked
migration_notice_once/1 so a consumer who was relying on the old default
silently skipping receipt evidence is told, once, that behavior changed.
The reactor-path invocation is wrapped, for the first time on this
previously-default-off path, in a real cross-process
GgenIgniter.Lock.acquire/2/.release/1 pair (try/after) — see
docs/reference/cli/lock.md — because making the Reactor pipeline the
default path for every invocation means concurrent sync invocations
against the same project are now a real, everyday scenario this pipeline
must serialize against, not an edge case only opt-in users hit.
Consequences
	Every mix ggen_igniter.sync invocation now attempts to produce a real
GgenIgniter.Receipt (ADR-0005's guarantee), not just opt-in ones — this
is the intended, disclosed behavior change, not a regression.
	dispatch_pipeline/3 (the old default) is not deleted — it remains the
real fallback for frontmatter/--for-each cases the Reactor path cannot
yet delegate to, and continues to write no receipt on that fallback path.
This is a disclosed, bounded-scope gap (see docs/status.md's "Two
parallel pipelines" framing), not something this decision closes.
	config :ggen_igniter, use_reactor: true/false no longer has any effect
on mix ggen_igniter.sync's pipeline choice — that config key is now
dead for this call site specifically. (GgenIgniter.Controller, a
separate call site, is untouched by this ADR and was not re-verified for
its own use_reactor dependency this pass.)
	Known open issue (2026-08-27 pass; SUPERSEDED — see Status section
above, re-verified 2026-09-01 not reproducible): a real invocation of
the now-default Reactor path raises ** (ArgumentError) ... the table identifier does not refer to an existing ETS table from
Reactor.Executor.ConcurrencyTracker.allocate_pool/1, reproduced fresh
this pass via mix ggen_igniter.sync --ontology test/fixtures/audit_trail_ontology.ttl --query spec=test/fixtures/spec.rq --template test/fixtures/extension.ex.eex --out /tmp/probe.ex. This is a different failure than the
GgenIgniter.Lock UndefinedFunctionError a prior pass recorded (that
module now exists — see docs/reference/cli/lock.md) and appears to be a
missing :reactor OTP-application-supervision-tree start when sync is
invoked as a bare CLI task outside mix test's already-running
application tree, rather than a defect in this ADR's own code. Not
independently root-caused or fixed this pass — flagged here as the
concrete blocker standing between "the decision landed" and "the decision
is runnable."

Correction (AR-10, 2026-08-27): the frontmatter fallback was broader than the Reactor pipeline's real scope
This ADR's original "Decision" section named "frontmatter-bearing templates,
or --for-each fan-out" as the two real, bounded-scope exclusions from
Reactor delegation. Re-verified this pass: that framing was itself broader
than necessary. GgenIgniter.Reactors.ReconcileReactor's :render/:admit/
:actuate steps already fully implement operation: :inject
%PendingActuation{} construction and dispatch (render_inject_target/8,
reusing GgenIgniter.Frontmatter.split_template/1 + GgenIgniter.Injection)
-- proven by test/ggen_igniter_reconcile_reactor_inject_test.exs, which
calls ReconcileReactor.run/1 directly. The real, narrower gap:
run_via_reactor/3's own dispatch guard refused delegation for ANY
frontmatter at all, not just the one frontmatter feature the Reactor path
genuinely does not resolve (inline sparql: query text -- ReconcileReactor. run_target_queries/3 only ever resolves explicit --query/pack-discovered
.rq files). Since inject: true can only be expressed via frontmatter,
this meant no inject: true write via mix ggen_igniter.sync ever got this
pipeline's real admission-gate coverage (duplicate-output-path refusal,
path-escape refusal) or a persisted receipt.
Fixed: run_via_reactor/3's guard now only refuses delegation for (a)
--for-each fan-out (unchanged), (b) frontmatter with a non-empty inline
sparql: block, and (c) frontmatter combined with mode: eval specifically
(a real, separate, pre-existing ReconcileReactor :render-step crash for
:eval targets, unrelated to this correction -- see docs/status.md's
inject: true closure row and test/ggen_igniter_reconcile_reactor_test.exs's
":eval compensation-completeness" finding). Frontmatter's to:/
unless_exists:/skip_if: fields are now resolved into concrete
reconcile_opts values before delegating, since ReconcileReactor's own
target-resolution reads those ONLY from the flat opts/:targets list, never
re-reading the template's frontmatter directly (unlike its :render step's
own re-read for inject/before/after/at_line). See
test/ggen_igniter_sync_inject_reactor_admission_test.exs for the real,
CLI-subprocess proof, including a path-escape refusal compared side by side
against an ordinary mode: file write refused the identical real way.
See also
	docs/architecture/adr/0005-receipt-independent-of-manifest.md — the
evidence guarantee this decision extends to the default pipeline
	docs/architecture/adr/0003-plain-reactor-for-coordination.md — why the
Reactor pipeline exists as a plain Reactor module in the first place
	docs/reference/cli/lock.md — the new cross-process lock this decision
requires and wraps around every sync invocation
	docs/status.md — sync-always-attempts-receipts row, kept in sync with
this ADR's status



  

    ADR-0008: Evidence-Ranked Multi-Engine Registry for --engine Comparison Mode

Status
Accepted. Implemented in commit 01a6ef9 ("Implement Part B:
evidence-ranked multi-engine registry (ADR-0008)"): lib/ggen_igniter/ engine_registry.ex (GgenIgniter.EngineRegistry.resolve/1,2,
EngineRegistry.run_all/4), lib/ggen_igniter/engine_comparison_report.ex
(GgenIgniter.EngineComparisonReport, .CandidateResult,
pairwise_agreement/1, to_markdown/1, to_json/1), and lib/mix/tasks/ ggen_igniter.sync.ex's comparison-mode dispatch (maybe_run_engine_comparison!/2)
plus the --engine-report PATH flag all resolve to real, compiling code as
of that commit. Real verification from that commit: mix compile --warnings-as-errors exit 0; mix test — 20 doctests, 42 properties, 560
tests, 3 pre-existing failures unrelated to this change (confirmed
independent by re-running with this commit's changes git-stashed); a real
mix ggen_igniter.sync --engine oxigraph,sparql --engine-report PATH run
against test/fixtures/audit_trail_ontology.ttl produced a real JSON report
and (with all four real gate queries) a full successful actuation using only
the primary oxigraph engine's rows. Two real, disclosed deviations from
this document's original text are recorded inline in engine_registry.ex's
moduledoc/comments (a resolve/2 arity for "all"'s precondition context,
and a SELECT-based qlever reachability probe instead of the literal ASK
text, working around a real, independent, pre-existing bug in
GgenIgniter.Query.Qlever.run/2's ASK-response handling) — this ADR's own
design intent (reuse Engine.fetch!/1, reuse the doctor's reachability
shape, keep single-engine callers byte-for-byte unaffected) is otherwise
implemented as originally specified below.
This ADR was deliberately written and merged as PROPOSED before any code
existed, at the explicit request of the design's author, as a disclosed
one-time exception to this directory's own convention (docs/CLAUDE.md:
"Never write a 'Proposed' ADR into this directory"); it should not be read
as that convention being loosened for any other ADR. The design text below
is preserved unedited from that proposal — see "Real deviations" above for
where the real implementation departs from it, and why.
Context
ggen_igniter supports three SPARQL query engines today, dispatched through
one behaviour, GgenIgniter.Engine (lib/ggen_igniter/engine.ex:1-20,
@callback prepare!/2 + @callback run/2), looked up via a flat registry
map (lib/ggen_igniter/engine.ex:23-27, @registry %{"sparql" => ..., "qlever" => ..., "oxigraph" => ...}) and resolved by
GgenIgniter.Engine.fetch!/1 (lib/ggen_igniter/engine.ex:73-78), which
raises ArgumentError on an unknown name. Mix.Tasks.GgenIgniter.Sync
currently accepts exactly one --engine value at a time
(lib/mix/tasks/ggen_igniter.sync.ex:942-943: engine_name = opts[:engine] || "oxigraph" then engine_module = Engine.fetch!(engine_name), repeated
at :1077-1078 for the reactor-delegatable path) and dispatches every named
query through that single engine module — there is no comparison mode, no
concurrent multi-engine fan-out, and no on-disk or stdout comparison report
anywhere in this codebase today.
Two real, already-landed test files already establish, empirically, that the
three engines diverge in specific, characterized ways — this ADR's design
must build on that existing evidence rather than re-deriving it:
	test/ggen_igniter_cross_engine_equivalence_properties_test.exs:1-50
— a StreamData property test proving GgenIgniter.Query.run/2
(--engine sparql) and GgenIgniter.Query.Oxigraph.run/2
(--engine oxigraph) return the same set of rows (via MapSet,
deliberately ignoring order) across many randomly generated small
%RDF.Graph{} values. Its moduledoc names two divergences as explicitly
out of scope and already normalized: (a) the confirmed sparql-hex
ORDER BY row-reversal bug, documented at the source in
lib/ggen_igniter/query.ex:4-16's own moduledoc (10 rows returned
[9, 8, ..., 0] instead of ascending [0, 1, ..., 9]) and avoided in
this property test by using an ORDER BY-free query template; (b) a
now-fixed-at-the-NIF-source term-encoding divergence.
	test/ggen_igniter_engine_parity_test.exs:1-32 — a fixed
contract-matrix test running 9 query shapes (SELECT, ASK, CONSTRUCT,
empty-result, FILTER, FILTER NOT EXISTS, typed-literal, unicode-literal,
malformed) against sparql-hex, the oxigraph NIF, and (skipped without a
live server) qlever, pinning 6 known-real divergences as regression
assertions: ORDER BY reversal (line 18-20), ASK returning
SELECT-shaped bindings instead of a boolean on sparql-hex (line 21-24,
describe "ASK ..." at line 186), CONSTRUCT raising a raw MatchError
on sparql-hex (line 25-26, describe at line 208), malformed query
raising MatchError instead of a clean error (line 27-29, describe at
line 231), and bare FILTER NOT EXISTS raising
Protocol.UndefinedError on sparql-hex unconditionally (line 30-31,
describe at line 162, test at line 170, assert_raise Protocol.UndefinedError, ~r/SPARQL.Algebra.Expression/ at line 171).

Consequence for scope: the design below's pairwise_agreement
computation is not a new correctness oracle. It is a machine-consumable,
per-run surfacing of exactly the row-set/row-order/error-shape
distinctions these two test files already established statically and by
hand. The genuinely new capability is runtime, ad hoc, N-way (not just
2-way) comparison with real timing, invoked via --engine, not a stronger
correctness claim than the tests already make.
GgenIgniter.Reactors.ReconcileReactor's :actuate step already
establishes this repo's precedent for real concurrent fan-out via
Task.async_stream/3 (lib/ggen_igniter/reactors/reconcile_reactor.ex:1743,
|> Task.async_stream(&actuate_one(&1, ...), ...)) — this design reuses that
same stdlib primitive rather than introducing a new concurrency mechanism.
mix ggen_igniter.doctor's check 8 (lib/mix/tasks/ggen_igniter.doctor.ex:622-631,
maybe_check_qlever/2 / check_qlever_reachable/2) already establishes
this repo's precedent for a real, non-simulated QLever reachability probe
(a real ASK query against the endpoint) gated on --store-id being
present (lib/mix/tasks/ggen_igniter.doctor.ex:513, needs_gno? = opts[:engine] == "qlever") — this design's "all" precondition check for
qlever reuses that same reachability-check shape rather than inventing a
new one.
Decision
Introduce a new, non-behaviour module GgenIgniter.EngineRegistry
(lib/ggen_igniter/engine_registry.ex, not yet created) that sits beside
GgenIgniter.Engine.fetch!/1, not in place of it. Single-engine callers —
the default, unchanged path through sync.ex:942-943 and :1077-1078 —
never touch EngineRegistry at all; this is additive, not a replacement of
the existing behaviour-based dispatch.
Why not a formal behaviour for the registry itself
GgenIgniter.Engine is already a real @callback-based behaviour
(lib/ggen_igniter/engine.ex:19-20) for the per-engine prepare!/2 /
run/2 contract. EngineRegistry is a different kind of thing: an
orchestration layer over that existing behaviour, not a second engine
contract. The three engines' real call shapes already differ enough that a
second formal contract at the registry layer would just wrap
Engine.fetch!/1's existing dispatch in ceremony — Query.run/2 needs only
a %RDF.Graph{}, Query.Oxigraph.run/2 needs a compiled NIF ref (obtained
via each engine module's own prepare!/2, already abstracting this), and
Query.Qlever.run/2 needs a resolved --store-id store
(lib/ggen_igniter/engine.ex:120-122, store_id = opts[:store_id] || raise ArgumentError, "--store-id is required when --engine qlever is given"). EngineRegistry reuses Engine.fetch!/1's already-resolved
module + each module's already-implemented prepare!/2/run/2 rather than
duplicating that resolution or validation logic.
EngineRegistry shape
EngineRegistry.resolve(engine_spec :: String.t()) :: {:ok, [atom]} | {:error, term}
Parses one of three --engine value shapes into a validated, deduplicated,
precondition-checked list of engine atoms:
	A single name ("oxigraph", "sparql", "qlever") — current behavior,
unchanged, resolves to a one-element list.
	A comma-separated list ("oxigraph,sparql") — resolves to a deduplicated
list, each name validated against GgenIgniter.Engine.valid_names/0
(lib/ggen_igniter/engine.ex:53, the existing single source of truth for
valid --engine names), reusing it rather than re-deriving a second
validation list.
	The literal "all" — expands to every engine in
GgenIgniter.Engine.registry/0 (lib/ggen_igniter/engine.ex:23-27) whose
preconditions are satisfied: qlever is included in "all"'s expansion
only if --store-id was given and a doctor-style reachability check
(reusing the shape of check_qlever_reachable/2,
lib/mix/tasks/ggen_igniter.doctor.ex:631) passes; otherwise qlever is
silently excluded from "all"'s resolved list with a warning logged, and
never included and then allowed to error later in the run.

EngineRegistry.run_all(query_text, graph_or_store, engines :: [atom], opts) ::
  GgenIgniter.EngineComparisonReport.t()
The one new entry point. Fans out each engine atom to
GgenIgniter.Engine.fetch!/1's already-resolved module and that module's
existing run/2 (lib/ggen_igniter/engine.ex:19-20's @callback run/2),
via Task.async_stream/3 with max_concurrency: length(engines) (real
concurrent execution over real per-engine calls, no simulated concurrency —
mirroring reconcile_reactor.ex:1743's existing pattern in this codebase),
timing each candidate with System.monotonic_time/1. Each engine
invocation is wrapped in a rescue clause so one engine's crash or timeout
becomes a %CandidateResult{status: :error} entry rather than aborting the
others — this directly generalizes the six known-real per-engine
error-shape divergences test/ggen_igniter_engine_parity_test.exs already
pins as regression assertions (raw MatchError on CONSTRUCT, raw
MatchError on malformed query, Protocol.UndefinedError on bare FILTER NOT EXISTS) into per-run, per-engine data rather than a test-time-only
assertion.
GgenIgniter.EngineComparisonReport shape
A plain struct (no behaviour needed at this scale — the same reasoning that
kept EngineRegistry itself out of behaviour ceremony applies here):
defmodule GgenIgniter.EngineComparisonReport do
  defstruct [:query, :candidates, :pairwise_agreement, :generated_at]
end

defmodule GgenIgniter.EngineComparisonReport.CandidateResult do
  defstruct [:engine, :status, :rows, :row_count, :elapsed_us, :error]
  # status :: :ok | :error | :timeout
end
	query — the SPARQL text run, verbatim.
	candidates — [%CandidateResult{}], one per resolved engine.
	pairwise_agreement — %{ {engine_a, engine_b} => %{row_set_equal?: boolean, row_count_diff: integer, order_equal?: boolean} }. Row-set
equality is computed via MapSet.new/1 over normalized rows — mirroring
test/ggen_igniter_cross_engine_equivalence_properties_test.exs's own
set-comparison method for the identical reason that test file names
(order is a separately-tracked, already-known-divergent axis, not folded
into one boolean). Order equality is a separate raw-list == check,
deliberately kept apart from set equality per the ORDER BY reversal bug
already pinned in lib/ggen_igniter/query.ex:4-16's moduledoc — a future
divergence of this exact shape shows up in a report as order_equal?: false with row_set_equal?: true, rather than being collapsed into a
single ambiguous boolean.
	generated_at — DateTime.t().

to_markdown/1 and to_json/1 renderers produce the on-disk/stdout report.
No new templating path: to_markdown/1 follows this repo's existing
GgenIgniter.Render.render/2 convention (lib/ggen_igniter/render.ex:8-11,
stdlib EEx.eval_string/2 against bindings) rather than inventing a second
one — either an EEx template under priv/ggen/ or an equivalent plain
function using the same EEx.eval_string/2 primitive. No new dependency:
MapSet, Task.async_stream/3, and DateTime are all stdlib, already used
elsewhere in this codebase (Task.async_stream/3 at
reconcile_reactor.ex:1743).
CLI shape (Mix.Tasks.GgenIgniter.Sync)
--engine keeps accepting today's single value
(lib/mix/tasks/ggen_igniter.sync.ex:668, --engine ENGINE One of: oxigraph, sparql, qlever. Default: oxigraph.) unchanged — default behavior is
unaffected by this decision. --engine additionally accepts a
comma-separated list or the literal "all", parsed via
EngineRegistry.resolve/1. Any of these forms resolving to more than one
engine flips sync.ex into comparison mode:
	Each candidate engine's query run happens via EngineRegistry.run_all/4
as described above.
	Downstream rendering and actuation (Render.render/2,
Actuate.write_file!/3 / inject_content!/5 / eval_code!/2) use only
one designated primary engine's rows — the first engine named in the
--engine list, or oxigraph when --engine all was given (matching
today's existing default at sync.ex:942/:1077). Comparison mode is
strictly diagnostic-additive: it does not change which rows get rendered
or actuated, so it introduces no change to this repo's actuation
semantics, admission invariants, or receipt/manifest behavior (ADR-0005,
ADR-0004).
	A new, optional --engine-report PATH flag writes the
GgenIgniter.EngineComparisonReport (via to_json/1 or to_markdown/1,
chosen by PATH's extension) to disk. Without --engine-report, a
compact summary table (row count per engine, elapsed time per engine,
pairwise row-set-agreement percentage, any per-engine errors) prints to
stdout after the sync/doctor run completes.

Consequences (of adopting this design, if accepted)
	No change to single-engine callers or default behavior. Every
existing mix ggen_igniter.sync --engine oxigraph|sparql|qlever (or no
--engine flag at all) invocation is byte-for-byte unaffected —
EngineRegistry is invoked only when --engine resolves to more than one
engine.
	No new correctness claim. pairwise_agreement restates, at runtime
and per-query, exactly the divergence classes
test/ggen_igniter_cross_engine_equivalence_properties_test.exs and
test/ggen_igniter_engine_parity_test.exs already established
statically. This design does not supersede or reduce the value of either
test file; both remain the authoritative, CI-run source of truth for
which divergences are known-real, while the new report is a per-invocation
surfacing mechanism for operators, not a second test suite.
	qlever's inclusion in --engine all is deliberately conservative.
Silent exclusion-with-warning (rather than inclusion-then-error) when
--store-id is absent or the endpoint is unreachable avoids a --engine all invocation failing the whole comparison run over one engine's
environmental unavailability — this mirrors mix ggen_igniter.doctor's
own existing pattern of treating qlever reachability as conditionally
checked, not unconditionally required
(lib/mix/tasks/ggen_igniter.doctor.ex:622-625).
	New disk artifact surface, opt-in only. --engine-report PATH is the
only new persistent output this design introduces; without it, comparison
mode's only effect beyond normal sync behavior is a stdout summary table
and (per-run) additional wall-clock time proportional to the slowest
resolved engine (bounded by max_concurrency: length(engines), not
serialized).
	No implementation exists yet. This ADR records a reviewed design, not
a landed decision. Before any code lands under this design,
docs/CLAUDE.md's status-vocabulary discipline requires this ADR's
## Status to be updated to Accepted with a real citation (source
line + a real command's output), per this directory's own convention —
the same convention this ADR's own PROPOSED status is a disclosed,
explicit exception to.

See also
	docs/architecture/adr/0001-oxigraph-default-query-engine.md — the
ORDER BY reversal bug this design's order_equal? field is built to
keep visible, not hide
	docs/architecture/adr/0005-receipt-independent-of-manifest.md — why
comparison mode is designed to be actuation-inert (no receipt/manifest
interaction) rather than treated as a second write path
	test/ggen_igniter_cross_engine_equivalence_properties_test.exs — the
existing row-set-equivalence property this design's pairwise_agreement
surfaces at runtime rather than re-deriving
	test/ggen_igniter_engine_parity_test.exs — the existing fixed
9-query-shape × 3-engine contract matrix pinning the 6 known-real
divergences this design's per-engine :error CandidateResults
generalize
	docs/status.md — should gain a row for this design's status once
implementation begins, per docs/CLAUDE.md's sourcing rule



  

    ADR-001: Reactor as the Coordination Kernel

Status
Accepted (IMPLEMENTED)
Context
Reconciliation involves multi-stage orchestration: loading ontologies, running queries, rendering templates, checking admission, writing files, verifying build validity, and updating evidence. Coordinating these steps imperatively leads to fragile error handling, partial mutation leaks, and complex rollback logic.
Decision
Adopt use Reactor (Reactor hex package) as the formal coordination kernel for reconciliation in GgenIgniter.Reactors.ReconcileReactor.
Rationale
	Dependency DAG: Steps (observe_prior_manifest, load_ontology, resolve_pack) with disjoint dependencies execute concurrently without manual process management.
	First-Class Rollback: Reactor provides explicit undo/4 hooks that trigger when downstream steps (e.g. :verify) fail, enabling automatic restoration of on-disk pre-images.
	Purity of Steps: Each step is modeled as a discrete function returning explicit success/failure tuples.

Consequences
	Positive: Clear stage visibility, reliable compensation guarantees, clean separation of planning vs actuation.
	Trade-off: Requires an opt-in flag (use_reactor: true) during transition from the legacy linear pipeline (GgenIgniter.Reconcile.run/1).
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