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    AshReplicant

An Ash Framework adapter for replicant — the
framework-agnostic Postgres CDC consumer. Mirrors a source Postgres database's
committed changes into AshPostgres resources with effect-once semantics (dup = 0,
loss = 0), resolving resource, tenant, and classification in the Ash layer while
keeping replicant tenant-blind.
AshReplicant is the "ash_postgres of replicant": define Ash resources backed by
a Postgres source's CDC stream, with multitenancy, sensitive-data encryption
verification, and policies enforced Ash-natively. It executes through the
replicant client (the transport — the
"postgrex of CDC").
Status: v0.3.0. Full working library with effect-once guarantees, fail-closed
multitenancy (compile-time verified), SCD2 history mirroring, and AshCloak integration.
Working rules are in
AGENTS.md — read it
first. A fuller project charter (architecture, scope, and the resolved effect-once
model) is tracked at
docs/CHARTER.md.
Only the /docs/superpowers/ lifecycle artifacts (specs, plans, handoffs) are local-only.

Layering
Ash core        multitenancy DSL, policies, the tenant concept
   │
AshReplicant ← HERE   Ash resource extension: tenant routing, sensitive verification,
   │                   resource mapping, mirror actions
   │
replicant       Postgres logical replication (pgoutput), exactly-once watermark
   │
Postgres        logical decoding output (pgoutput protocol)
Multitenancy lives here, not in replicant — exactly as ash_postgres (not
postgrex) owns schema-based tenancy. This split is verified by the separate
Replicant.Sink behaviour and the dual library structure.
Installation
Add ash_replicant to your dependencies in mix.exs:
# mix.exs
{:ash_replicant, "~> 0.3.0"}
It pulls in replicant (the CDC transport)
as a transitive dependency.
Quick Start
1. Define the checkpoint resource
defmodule MyApp.ReplicantCheckpoint do
  use AshReplicant.Checkpoint,
    repo: MyApp.Repo,
    domain: MyApp.Domain
end
This generates an AshPostgres resource backed by the ash_replicant_checkpoints
table (one row per replication slot, tracking the durable commit LSN watermark).
2. Define the sink
defmodule MyApp.ReplicantSink do
  use AshReplicant.Sink,
    repo: MyApp.Repo,
    domains: [MyApp.Shop, MyApp.Billing],
    checkpoint_resource: MyApp.ReplicantCheckpoint,
    slot_name: "shop_orders"
end
Key: slot_name is baked into the sink — it is the single source of truth
for the replication slot name and is used to key the resolved index. It is NOT a
start_link option.
3. Mark source resources with the extension
defmodule MyApp.Shop.Order do
  use Ash.Resource,
    domain: MyApp.Shop,
    data_layer: AshPostgres.DataLayer,
    extensions: [AshReplicant.Resource]  # ← HERE

  postgres do
    table "orders"
    repo MyApp.Repo
  end

  replicant do
    source_table "orders"
    source_schema "public"
    tenant_attribute :org_id
    sensitive [:pan, :cvv]
    skip [:internal_field]
    on_truncate :mirror
    on_schema_change :halt_destructive
    upsert_identity :unique_pk
  end

  attributes do
    attribute :id, :uuid, primary_key?: true, public?: true
    attribute :org_id, :uuid, public?: true  # Tenant column; resolved per row and passed as tenant:
    attribute :amount, :decimal, public?: true
    attribute :pan, :binary, public?: true    # Sensitive: binary storage; stored as-is (host-managed encryption unless this resource also uses AshCloak)
    attribute :cvv, :binary, public?: true    # Sensitive: binary storage; stored as-is (host-managed)
    attribute :internal_field, :string, public?: true  # Skipped; not mirrored from source
  end

  actions do
    # The extension generates NO action. The mirror writes through THIS resource's
    # own primary `:create` action (as an upsert) and its `:destroy` action, so you
    # must define them. `create: :*` gives a primary create accepting all public
    # attributes — the upsert target; `:destroy` handles mirrored deletes/truncate.
    defaults [:read, :destroy, create: :*, update: :*]
  end

  identities do
    identity :unique_pk, [:id]
  end
end
About the DSL:
	source_table / source_schema — defaults to the resource's own AshPostgres
table/schema via reflection. Optionally override to map a different source.
	tenant_attribute — source column carrying the tenant. Resolved per row and
passed as tenant: to the mirror action. Fail-closed if nil/false/blank (Ash treats
a falsy tenant as unscoped). The source table must be REPLICA IDENTITY FULL so a
delete's / PK-changing update's old_record carries the tenant column (key-only under
the default identity).
	tenant_mfa — alternative tenant source: {Module, :function, [extra_args]}
applied as apply(Module, :function, [record | extra_args]) yielding the tenant.
	Compile-time tenancy checks (fail-closed at build, ValidateMultitenancy /
ValidateActionMultitenancy — see
ADR-0001):
declaring either tenant source requires an Ash multitenancy block (any strategy —
:attribute/:context, incl. global?), or Ash silently ignores tenant: and every
tenant mirrors unscoped; under strategy :attribute the block's own attribute must be
a plaintext, non-sensitive, non-binary column; and no sink-selected action (primary
read/create/destroy or the SCD2 close) may declare multitenancy :bypass/:bypass_all.
	sensitive — source columns classified as sensitive. Must map to an AshCloak-encrypted
attribute, a binary-storage attribute, or be listed in skip. Never list the
tenant_attribute.
	skip — source columns excluded from the mirror write.
	on_truncate — :halt (fail-closed) or :mirror (direct in-transaction DELETE
of the mirror table). Default :halt.
	on_schema_change — :halt_destructive (halt on destructive DDL) or :ignore.
Default :halt_destructive.
	upsert_identity — identity name used for the upsert mirror write. Defaults to
primary-key upsert when omitted; set an identity name to upsert by that identity instead.

History (SCD2). By default a resource mirrors current state (history_strategy :scd1 — upsert / destroy). Opt a resource into validity-windowed SCD2 history
(close-current + insert-version into a host-defined version table, instead of
overwriting) with history_strategy :scd2:
replicant do
  source_table "orders"
  history_strategy :scd2
  history_business_key [:order_id]   # source natural key (composite supported)
  upsert_identity :version_key       # identity keys: [:order_id, :valid_from_lsn]
end
See usage-rules.md (“SCD2 history mode”) for the full version-table
contract: the surrogate PK, the valid_from_lsn / valid_to_lsn window columns, the
:close_version action, the partial-unique-open index, on_truncate :close, and the
REPLICA IDENTITY FULL precondition for a non-PK business key.
4. Start the pipeline
AshReplicant.start_link(
  sink: MyApp.ReplicantSink,
  connection: [hostname: "standby.example.com", database: "source_db"],
  publication: "shop_orders_pub",
  go_forward_only: true,
  snapshot: false
)
Key points:
	The slot_name comes from the sink (not a start_link option).
	The resolver index is built and cached in :persistent_term keyed by slot_name.
	Rows arrive from the source's CDC stream and are upserted into the mirrors.

Effect-Once Semantics
Each transaction is applied in one Repo.transaction:
	Skip any change whose commit_lsn <= checkpoint (watermark dedup).
	Apply each row change (upsert-by-PK, destroy, truncate per policy).
	Upsert the checkpoint (commit_lsn) in the same transaction.

On failure (schema change, multitenancy error, write fault), the entire transaction
rolls back. The un-acked WAL re-streams on resume and dedups against the checkpoint.
Result: dup = 0, loss = 0 across restarts and crashes (proven by crash-injection
tests against real PG16).
Multitenancy & Classification
	Fail-closed: nil/blank tenant → error, never a base-tenant fallback.
	Per-row: each source row's tenant is resolved via tenant_attribute or tenant_mfa,
then passed as tenant: to the mirror action. Ash's multitenancy DSL validates it.
	One layer up: multitenancy logic stays here; replicant is tenant-blind.

Sensitive Data
Sensitive source columns must map to one of:
	AshCloak-encrypted — the before_action hook fires on upsert.
	Binary storage — user-managed encryption (store and load encrypted values).
	Skipped — excluded from the mirror (listed in skip).

The verifier runs at compile time and rejects a resource if a sensitive column
violates one of these rules.
Development
mix deps.get
mix test
mix quality   # format --check-formatted + credo --strict + dialyzer

All gates pass before commit. Update CHANGELOG.md under [Unreleased].
License
MIT — see LICENSE.


  

    ash_replicant usage rules

An Ash adapter for the replicant CDC framework — the "ash_postgres of
replicant."
What ash_replicant is (and is not)
	Is: an Ash-native CDC mirror / incremental-sync adapter. Resolves resources,
enforces multitenancy per row, verifies sensitive-column encryption, and applies
changes to Ash resources with effect-once semantics (dup = 0, loss = 0).
	Is not: the CDC transport itself. That is replicant's job. AshReplicant
consumes a Replicant.Sink interface and owns the Ash-layer semantics
(multitenancy, policies, encryption) above it.
	Is: integrated with AshCloak. Sensitive columns must be encrypted by AshCloak
or stored as binary (user-managed), verified at compile time.
	Is not: tenant-aware in the transport — multitenancy is Ash-aware here.
replicant remains tenant-blind and can be used without Ash.

Host integration — four steps
1. Define the checkpoint resource
defmodule MyApp.ReplicantCheckpoint do
  use AshReplicant.Checkpoint,
    repo: MyApp.Repo,
    domain: MyApp.Domain
end
This generates an AshPostgres resource backing ash_replicant_checkpoints (one row
per replication slot, storing the durable commit_lsn watermark).
2. Define the sink module
defmodule MyApp.ReplicantSink do
  use AshReplicant.Sink,
    repo: MyApp.Repo,
    domains: [MyApp.Shop, MyApp.Billing],
    checkpoint_resource: MyApp.ReplicantCheckpoint,
    slot_name: "shop_orders"
end
The slot_name is baked into the sink and is the single source of truth. It is
not a start_link option. Every row's mirror action is called with this slot
name as the index key for tenant/resource resolution.
3. Mark mirror resources with the extension
Every resource that mirrors a source table adds the extension and a replicant do … end block:
defmodule MyApp.Shop.Order do
  use Ash.Resource,
    domain: MyApp.Shop,
    data_layer: AshPostgres.DataLayer,
    extensions: [AshReplicant.Resource]

  postgres do
    table "orders"
    repo MyApp.Repo
  end

  replicant do
    source_table "orders"
    source_schema "public"
    tenant_attribute :org_id
    sensitive [:pan, :cvv]
    on_truncate :mirror
    on_schema_change :halt_destructive
    upsert_identity :unique_pk
  end

  attributes do
    attribute :id, :uuid, primary_key?: true, public?: true
    attribute :org_id, :uuid, public?: true
    attribute :amount, :decimal, public?: true
    attribute :pan, :binary, public?: true  # Sensitive: binary storage; stored as-is (host-managed encryption unless AshCloak is added here)
    attribute :cvv, :binary, public?: true  # Sensitive: binary storage; stored as-is (host-managed)
  end

  actions do
    # The extension generates NO action. The mirror writes through this resource's
    # own primary `:create` action (as an upsert) and its `:destroy` action — define
    # them. `create: :*` gives a primary create accepting all public attributes.
    defaults [:read, :destroy, create: :*, update: :*]
  end

  identities do
    identity :unique_pk, [:id]
  end
end
DSL options:
	source_table / source_schema — source table/schema (defaults to resource's
own AshPostgres table/schema).
	tenant_attribute — source column carrying the tenant. Must be a plaintext,
declared, non-sensitive attribute. Resolved per row and passed as tenant: to
the mirror action. The source table must be REPLICA IDENTITY FULL — a
:delete / PK-changing :update resolves the tenant from old_record, which is
key-only under the default replica identity (the tenant column would be absent →
fail-closed :tenant_required).
	tenant_mfa — alternative: {Module, :function, [extra_args]} applied as
apply(Module, :function, [record | extra_args]) yielding the tenant.
	Multitenancy block required for either source. Declaring tenant_attribute or
tenant_mfa requires an Ash multitenancy block (any strategy — :attribute/:context,
incl. global?); ValidateMultitenancy fails the build closed otherwise. Without a block
Ash silently ignores the tenant: the sink passes and mirrors every tenant unscoped.
:context is the typical pairing for tenant_mfa.
	Multitenancy :attribute must be plaintext. Under strategy :attribute, the block's
own attribute is force-set to the plaintext tenant and filtered on read — ValidateMultitenancy
rejects a sensitive-classified or binary-storage-typed one (it would mis-scope). (An
AshCloak-encrypted attribute is rejected by Ash's own multitenancy verifier.)
	No sink action may bypass tenancy. ValidateActionMultitenancy rejects
multitenancy :bypass/:bypass_all on the sink-selected actions of a multitenant resource —
primary read/create/destroy and the SCD2 close — since Ash would otherwise ignore the tenant
on a write, or on the bulk_update/bulk_destroy read that matches rows to close/delete.
:enforce (default) and :allow_global are permitted.
	sensitive — source columns classified as sensitive. Each must map to an
AshCloak-encrypted attribute, a binary-storage attribute, or be listed in skip.
Never list the tenant_attribute.
	skip — source columns excluded from the mirror write.
	on_truncate — :halt (fail-closed, default) or :mirror (direct in-transaction
DELETE of the mirror table).
	on_schema_change — :halt_destructive (default, halt on destructive DDL)
or :ignore.
	upsert_identity — identity for the upsert write (defaults to primary-key upsert
when omitted; set an identity name to upsert by that identity instead).

4. Start the pipeline
AshReplicant.start_link(
  sink: MyApp.ReplicantSink,
  connection: [hostname: "standby.example.com", database: "source_db"],
  publication: "shop_orders_pub",
  go_forward_only: true,
  snapshot: false
)
Options:
	:sink — the sink module (required).
	:connection — Postgrex connection options (required). Point at a standby or
replica to avoid load on the primary.
	:publication — Postgres publication name (required).
	:go_forward_only, :snapshot — passed to Replicant.start_link/1. See
replicant's usage docs for details.

Key: the slot_name comes from the sink, not start_link options. It keys the
resolver index and the replication slot name.
SCD2 history mode (optional)
By default a resource mirrors current state (history_strategy :scd1 — upsert /
destroy, the default). Opt a resource into validity-windowed SCD2 history with
history_strategy :scd2: instead of overwriting, each change closes the current open
version (stamps its valid_to_lsn) and inserts a new version, so the mirror
becomes an append-only history table with one row per (business_key, valid_from_lsn).
replicant do
  source_table "orders"
  history_strategy :scd2
  history_business_key [:order_id]     # source natural key (composite supported)
  upsert_identity :version_key         # identity keys: [:order_id, :valid_from_lsn]
  # window-column attributes default to :valid_from_lsn / :valid_to_lsn
  on_truncate :close                   # optional; SCD2-only
end
DSL options (all :scd2-only unless noted):
	history_strategy — :scd1 (default, current-state upsert/destroy) or :scd2
(close-current + insert-version).
	history_business_key — the source natural key (composite supported). Should be
the source primary key; a non-PK business key requires REPLICA IDENTITY FULL on
the source table (see below).
	history_valid_from_lsn_attribute — bigint attribute stamped with the change's
commit_lsn when a version opens. Default :valid_from_lsn.
	history_valid_to_lsn_attribute — nullable bigint attribute stamped with the
closing change's commit_lsn (nil while the version is open). Default :valid_to_lsn.
	history_valid_from_timestamp_attribute — optional nullable datetime stamped with
the source commit_timestamp when a version opens. Omit to store LSN windows only.
	history_valid_to_timestamp_attribute — optional nullable datetime stamped with
the closing commit_timestamp.
	history_current_attribute — optional boolean kept true on the open version and
set false on close.
	history_close_action — the host :update action that sets the window columns to
close a version. Default :close_version.

Host version-table obligations. A compile-time verifier (ValidateHistory) checks
the DSL-visible shape; the index and action bodies are host obligations covered by
integration tests:
	A surrogate primary key disjoint from the business key — no business-key attribute
may be part of the primary key. A primary key equal to or a subset of the business key
caps the version table at one row per business key (collapsing SCD2); any other overlap
couples the version identity to a business-key column, so the verifier requires a fully
disjoint surrogate.
	Declared integer (Postgres bigint) valid_from_lsn / valid_to_lsn window
columns; valid_to_lsn must be allow_nil?: true (an open version has no valid_to
yet). A declared timestamp window column must likewise be allow_nil?: true.
	A version identity named by upsert_identity whose keys are exactly
history_business_key ++ [valid_from_lsn] (the insert-version upsert target).
	The history_close_action (:close_version) :update action, which sets the
valid_to window columns.
	A partial-unique index enforcing one open version per business key —
UNIQUE (business_key…) WHERE valid_to_lsn IS NULL (a host DDL obligation, not
DSL-checked).

REPLICA IDENTITY FULL for a non-PK business key. Mirroring a close needs the
business key from the change record; on a :delete (and a PK/business-key-changing
:update) that key is read from old_record, which under the Postgres-default replica
identity carries only the primary-key columns. If the SCD2 business key is not the
source primary key, set ALTER TABLE <src> REPLICA IDENTITY FULL so old_record
carries the business-key columns — the same requirement, and the same fail-closed
reason, as a non-PK tenant_attribute.
A mutable tenant must be part of the business key. The per-change close is scoped to
the change record's resolved tenant. Tenant (tenant_attribute) is normally an immutable
owner scope; but if a source row can change tenant while keeping the same business key,
include the tenant column in history_business_key so the move is treated as a business-key
change (the old-tenant version is then closed). Otherwise keep the partial-unique-open index
global on the business key (its shape above): a same-key tenant move then fails closed on
a unique violation rather than silently leaving the old tenant's version open.
History is retained on delete (soft-close). A source delete closes the current
version (stamps valid_to_lsn); it never erases prior versions. SCD2 therefore does
not serve a point-erasure / right-to-be-forgotten need — for that, use an SCD1
mirror (which overwrites / destroys) or AshPaperTrail with a pruning policy.
on_truncate :close (SCD2 only). In place of :halt / :mirror, an SCD2 resource
may set on_truncate :close: an upstream TRUNCATE closes every open version
tenant-blind (stamps valid_to_lsn on all rows where it is NULL), retiring the whole
window without deleting history. on_truncate :close on a non-SCD2 resource is rejected
at compile time.
Non-negotiable rules
	Route writes through Ash actions. The mirror writes through the host resource's
OWN primary :create action (as an upsert) and its :destroy action — the extension
generates neither, you define them. The sink calls them with authorize?: false, so
AshCloak encryption and multitenancy scoping still fire (policies are not re-gated).
Direct Ecto bypasses AshCloak and tenancy — never do it.

	Fail-closed multitenancy. A nil/false/blank tenant on a multitenant resource is an
error (false too — Ash treats a falsy tenant as unscoped). No silent base-tenant fallback.
The mirror action's tenant: option triggers Ash's multitenancy DSL; if tenant validation
fails, the write fails and the transaction rolls back. A declared tenant_attribute or
tenant_mfa requires an Ash multitenancy block — ValidateMultitenancy rejects a
source with no block at compile time, since Ash would otherwise silently ignore tenant: and
mirror every tenant unscoped.

	Sensitive = AshCloak-encrypted or binary or skip. Every source column listed
in sensitive must map to one of: (1) an Ash attribute with AshCloak encryption
(the verifier detects it), (2) a binary-storage attribute (user-managed
encryption), or (3) listed in skip (excluded from mirror). The compile-time
verifier enforces this; a violation is a build error, not a runtime surprise.
AshCloak is the single encryption source of truth.

	No row value in error/log/telemetry. Assume every value is PII or a secret.
Sink failures and halt paths carry structure (error reason, table name, LSN) only
— never the column value, PK, tenant name, or offending data. Column names are
strings, never atoms.

	Effect-once is one transaction + watermark dedup. Every transaction applies in
a single Repo.transaction: skip any change whose commit_lsn <= checkpoint,
apply rows, upsert checkpoint atomically. On failure, the txn rolls back; on
resume, un-acked WAL re-streams and dedups.


Relationship to replicant
replicant is the CDC transport layer — tenant-blind, Ash-agnostic. It owns the
Postgres logical replication slot, the pgoutput protocol, transaction assembly,
and exactly-once watermark (commit_lsn at transaction granularity).
AshReplicant consumes a Replicant.Sink interface and layers Ash semantics on top:
resource resolution, tenant routing, sensitive verification, and policies.
Never add multitenancy or classification logic to replicant. The split is the
reason they are separate libraries.
See also
	AGENTS.md — the working guide with critical rules (binding).
	replicant usage-rules (../replicant/usage-rules.md) — CDC framework contract.
	CHANGELOG.md — version history.



  

    Changelog

All notable changes to this project will be documented in this file.
The format is based on Keep a Changelog,
and this project adheres to Semantic Versioning.
Unreleased
0.3.0 - 2026-07-14
Added
	SCD2 history mirroring — a per-resource opt-in (history_strategy :scd2) that
mirrors a source table into a host-defined validity-windowed version table
(close-current + insert-version) instead of overwriting current state. Effect-once,
fail-closed multitenancy, value-free boundaries, and Critical Rule 1 preserved; new
ValidateHistory compile verifier; on_truncate :close. Audit-log needs remain
served by AshPaperTrail on an SCD1 mirror.

Security
	Multitenancy fail-closed at compile time — both tenant sources.
ValidateMultitenancy now requires an Ash multitenancy block whenever a
tenant_attribute or a tenant_mfa is declared. Without a block Ash silently
ignores the tenant: option the sink passes, so every tenant's rows mirror unscoped
into one table — a proven fail-open with no runtime error. The tenant_attribute arm
shipped 2026-07-10; the symmetric tenant_mfa arm closes the parallel hole (2026-07-14).
Any strategy (:attribute or :context), including a global? block, satisfies the gate.
See ADR-0001.
	A false-resolved tenant now fails closed. Resolver.resolve_tenant/2 rejected only
nil/blank-string tenants; a tenant_attribute column holding boolean false or a
tenant_mfa returning false resolved to {:ok, false}. Ash treats a falsy tenant as
no scoping (neither force-set nor required), so the mirror write landed unscoped
across tenants. false now returns :tenant_required like nil (2026-07-14).
	Sink-selected actions can no longer bypass tenancy. A new
ValidateActionMultitenancy compile verifier rejects multitenancy :bypass / :bypass_all
on the host's primary read, create, destroy, and the SCD2 close action of a multitenant
resource — Ash would otherwise ignore the tenant the sink passes and mirror every tenant
unscoped (and a :bypass read would let a bulk_update/bulk_destroy match and mutate
another tenant's rows), despite a valid multitenancy block. :enforce and :allow_global
remain permitted (2026-07-14).
	The multitenancy discriminator column is now shape-checked. Under strategy :attribute,
ValidateMultitenancy rejects a sensitive-classified or binary-storage-typed multitenancy
attribute — Ash force-sets it to the plaintext tenant and filters reads on it, so an
encrypted/binary column would store/compare a mismatched value and silently mis-scope
(reads return empty). AshCloak-encrypted attributes are already rejected by Ash's own verifier
(2026-07-14).

0.2.0 - 2026-07-09
Added
	ValidateTenantSource compile-time verifier — a resource declaring
non-global Ash multitenancy must declare a replicant tenant source
(tenant_attribute or tenant_mfa). Without one, every mirror write is
attempted with tenant: nil and halts fail-closed (:tenant_required) at
runtime; this gate moves that failure to build time. It is the converse of
ValidateMultitenancy (which checks the shape of a declared discriminator).

Fixed (closeout review, 2026-07-08 — /review-autopilot --fix)
	Snapshot fails closed on an empty resolver index — handle_snapshot/3 and
handle_snapshot_complete/2 now share the handle_transaction/2 fail-closed guard
(a degenerate/misloaded index no longer silently drops a backfill while advancing
the checkpoint).
	on_truncate :mirror clears tenant-blind — was a TenantRequired dead-end for
non-global attribute-multitenant resources; now a quoted raw DELETE on the mirror
table (matching the snapshot redo-safety clear).
	Full telemetry contract — the [:ash_replicant, :snapshot, :batch] /
[:snapshot, :complete] events (previously never emitted), :sink,:halted
error_class, and :sink,:applied change_count + duration measurements are now
emitted (change_count counted single-pass).
	transaction?: false on the per-record upsert (the sink owns the outer
transaction the action joins).

Documented (closeout review)
	Tenant-scoped source tables must be REPLICA IDENTITY FULL — a tenant-scoped
delete / PK-changing update resolves the tenant from old_record, which is key-only
under the default replica identity (else the sink halts fail-closed
:tenant_required). Documented in AGENTS Critical Rule 2, the tenant_attribute
DSL doc, README, and usage-rules; locked by a key-only-old_record red-gate.

Optimized (post-closeout, 2026-07-09)
	Snapshot bulk path computes its reflection once per batch — the non-tenant
bulk upsert derives the {skip, cloak, attribute-name} reflection a single time
(Resolver.upsert_reflection/1 + Resolver.upsert_input/2) instead of re-deriving
it per row; attrs_for_upsert/2 is retained for single-record callers. Behavior
unchanged (F13).
	Delete path is a single atomic bulk_destroy — Apply.destroy_by_pk/3 issues
one DELETE ... WHERE pk (strategy: [:atomic, :stream], transaction: false)
instead of read-then-destroy, falling back to per-record streaming when a host
destroy action carries non-atomic changes. The nil-PK fail-closed guard, per-row
tenant scoping, and idempotent-on-absent-row semantics are preserved (F14).

0.1.0 - 2026-07-08
First release: the complete Ash Replicant.Sink adapter with effect-once
semantics, fail-closed multitenancy, AshCloak integration, and compile-time
sensitive-column verification.
Added
	Ash resource extension (AshReplicant.Resource) — a replicant do ... end
DSL section for marking AshPostgres resources as CDC mirror targets. Options:
source_table, source_schema, tenant_attribute, tenant_mfa, sensitive,
skip, on_truncate, on_schema_change, upsert_identity.

	Checkpoint macro (AshReplicant.Checkpoint) — generates an AshPostgres
resource backing the ash_replicant_checkpoints table (one row per slot,
tracking the durable commit_lsn watermark). Bound to the host's repo and
domain at compile time.

	Sink-config macro (AshReplicant.Sink) — generates a Replicant.Sink
implementation with repo, domains, checkpoint resource, and slot_name baked in.
The slot_name is the single source of truth for the replication slot (not a
start_link option) and keys the resolver index.

	Resource resolver (AshReplicant.Resolver) — maps {schema, table} pairs
to resources, built from the sink's domains. The index is cached in
:persistent_term and accessed by the sink's transaction handler.

	Sink action applier (AshReplicant.Apply) — applies changes to mirror
resources: upsert by PK, destroy, truncate per policy. Actions are the host's
own resource actions; the sink invokes them with authorize?: false at the
boundary (the host's Ash policies still guard those actions for application
callers; the flag exempts only the sink's in-transaction mirror writes from
re-gating). Tenant is passed per-row.

	Compile-time verifiers — enforce critical rules:
	ValidateSensitive: each sensitive column maps to an AshCloak-encrypted
attribute, a binary-storage attribute, or is skipped.
	ValidateMultitenancy: a multitenant resource with a tenant_attribute has
a plaintext, declared discriminator; the tenant is never classified or skipped.


	Value-free error & telemetry boundaries — sink failures and halt paths carry
structure (error reason, table name, LSN) only. No row values, PKs, tenant names,
or raw data appear in logs, errors, or telemetry. Column names are strings, never
atoms.

	Effect-once transaction model — each Replicant.Transaction applies in one
Repo.transaction: skip by commit-LSN watermark, apply rows, upsert checkpoint
atomically. Failure rolls back; on resume, un-acked WAL re-streams and dedups
against the durable checkpoint. Proven by crash-injection tests (loss = 0,
effect-dup = 0).

	Documentation — CLAUDE.md, AGENTS.md, README.md, CHANGELOG.md,
usage-rules.md, CONTRIBUTING.md, LICENSE, NOTICE; tracked charter at
docs/CHARTER.md (only /docs/superpowers/ lifecycle artifacts are local-only).




  

    Contributing to AshReplicant

Thank you for your interest in contributing to AshReplicant!
Prerequisites
	Elixir 1.15+ and Erlang/OTP 26+
	replicant is a Hex dependency ({:replicant, "~> 0.1.0"} in mix.exs), pulled by
mix deps.get — no sibling checkout is required to build or test. A local checkout at
../replicant is only needed for cross-repo design/brainstorm work (see CLAUDE.md).
	PostgreSQL 14+ for integration tests (with wal_level=logical); the
integration suite runs against a live Postgres with a logical replication slot
and publication

Getting Started
git clone https://github.com/baselabs/ash_replicant.git
cd ash_replicant
mix deps.get
mix test

Development Workflow
	Create a feature branch from main.
	Make your changes with clear, descriptive commit messages.
	Ensure all checks pass before opening a PR:

mix format
mix credo --strict
mix compile --warnings-as-errors
mix test
mix dialyzer
# or all gates at once:
mix quality

	Update CHANGELOG.md under [Unreleased].
	Open a Pull Request against main.

Ash conventions
	This is an Ash sink adapter — a Spark.Dsl.Extension implementing the
Replicant.Sink behaviour. Learn from the sibling ash_postgres and the
broader Ash extension ecosystem.
	Read AGENTS.md before touching multitenancy, sensitive-data, or action-execution
code — its Critical Rules are binding.
	TDD: write the test first. Unit tests live in test/; integration tests (marked
with @moduletag :integration) live in test/integration/ and require a live
Postgres.

Critical rules (binding)
From AGENTS.md:
	Route writes through Ash actions, never raw Ecto. The resource's mirror
action fires AshCloak encryption, policies, and multitenancy validation.
	Multitenancy is fail-closed. nil/blank tenant → error, never a base-tenant
fallback.
	Sensitive = AshCloak-encrypted or binary or skip. Verified by compile-time
verifier.
	Value-free at boundaries. No row values in errors, logs, or telemetry — ever,
including halt paths.
	Tenant-blind layering. Multitenancy lives here; replicant stays tenant-blind.
	Effect-once = one transaction + watermark dedup + atomic checkpoint.

License
By contributing, you agree that your contributions will be licensed under the MIT License.


  

    LICENSE


MIT License

Copyright (c) 2026 rjpalermo

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights to use,
copy, modify, merge, publish, distribute, sublicense, and/or sell copies
of the Software, and to permit persons to whom the Software is furnished to do so,
subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.



  

    
AshReplicant 
    



      
An Ash-native Replicant.Sink adapter. Mirrors a source Postgres database's
committed CDC changes into AshPostgres resources with effect-once semantics
(dup = 0, loss = 0), resolving resource, tenant, and classification in the Ash
layer while keeping replicant tenant-blind.
This is the ash_postgres-of-replicant: replicant is the tenant-blind CDC
transport; multitenancy and classification live here, one layer up.

      


      
        Summary


  
    Functions
  


    
      
        start_link(opts)

      


        Start a CDC pipeline that mirrors into Ash resources. opts



    


    
      
        stop_supervised(slot_name)

      


        Stop a running pipeline by slot name (idempotent). Clears the cached resolver
index from :persistent_term so a subsequent start_link/1 rebuilds it fresh.



    


    
      
        version()

      


        The library version string.



    





      


      
        Functions


        


  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: {:ok, pid()} | {:error, term()}


      


Start a CDC pipeline that mirrors into Ash resources. opts:
	:sink — a module built with use AshReplicant.Sink (carries repo/domains/checkpoint/slot).
	:connection — Postgrex opts (point at a standby).
	:publication — replication identifier.
	:go_forward_only, :snapshot — passed through to Replicant.start_link/1.

The slot_name is NOT a start_link option — it is baked into the sink via
use AshReplicant.Sink, slot_name: ... and is the single source of truth for
both the :persistent_term index key and the replication slot.
Builds the {schema,table}=>resource index from the sink's domains, fails
closed on a duplicate or missing source table, caches the index in
:persistent_term, then starts the replicant pipeline.

  



  
    
      
    
    
      stop_supervised(slot_name)



        
          
        

    

  


  

      

          @spec stop_supervised(String.t()) :: :ok


      


Stop a running pipeline by slot name (idempotent). Clears the cached resolver
index from :persistent_term so a subsequent start_link/1 rebuilds it fresh.

  



  
    
      
    
    
      version()



        
          
        

    

  


  

      

          @spec version() :: String.t()


      


The library version string.

  


        

      


  

    
AshReplicant.Apply 
    



      
Applies one %Replicant.Change{} to the mirror. An insert/update goes through a
single-row Ash action; a delete issues one atomic bulk_destroy over a PK-filtered
query; a :mirror truncate deletes the mirror table directly.
Called once per change, in delivery (ordinal) order, inside the sink's
transaction. Raises on any failure so the surrounding Repo.transaction
rolls the whole transaction back — the effect-once fail-closed contract.
Never re-orders or coalesces changes: a spilled transaction's changes is a
lazy single-pass Enumerable, so the caller iterates it exactly once.

      


      
        Summary


  
    Functions
  


    
      
        apply_change(config, change, commit_timestamp \\ nil)

      


        Apply a change under config (%{resolver_index:, repo:, authorize?:}).
Returns :ok; raises AshReplicant.Error (value-free) on failure.
A change whose {schema, table} is not a mirror target is ignored.



    





      


      
        Functions


        


    

  
    
      
    
    
      apply_change(config, change, commit_timestamp \\ nil)



        
          
        

    

  


  

      

          @spec apply_change(map(), Replicant.Change.t(), DateTime.t() | nil) :: :ok


      


Apply a change under config (%{resolver_index:, repo:, authorize?:}).
Returns :ok; raises AshReplicant.Error (value-free) on failure.
A change whose {schema, table} is not a mirror target is ignored.
commit_timestamp (optional, defaults to nil) is the change's transaction
commit time, threaded through for SCD2 dispatch; unused on the SCD1 path.

  


        

      


  

    
AshReplicant.Apply.Scd2 
    



      
SCD2 (validity-windowed) apply strategy, dispatched from Apply.apply_change/3 when
Info.history_scd2?(resource). Each change CLOSES the current open version (an Ash
bulk_update through the host close action, tenant-scoped, so it never retires
another tenant's identically-keyed version) and OPENS a new version (host :create
upsert by the (business_key, valid_from_lsn) identity), inside the sink's outer
transaction (transaction: false). Op-dependent close predicate: the re-opened record's
close uses valid_from_lsn < lsn (don't clobber the version being re-opened at lsn); a
TERMINAL close — a delete, or the retired OLD key of a pk-changing update — uses
valid_from_lsn <= lsn (retire a version opened in the same commit too). Value-free: every
raising op is scrubbed to a structural reason.

      


      
        Summary


  
    Functions
  


    
      
        apply(config, resource, change, ts)

      


    





      


      
        Functions


        


  
    
      
    
    
      apply(config, resource, change, ts)



        
          
        

    

  


  

      

          @spec apply(map(), module(), Replicant.Change.t(), DateTime.t() | nil) :: :ok


      



  


        

      


  

    
AshReplicant.Checkpoint 
    



      
use AshReplicant.Checkpoint, repo: MyApp.Repo, domain: MyApp.Domain generates the
bundled AshPostgres checkpoint resource (table ash_replicant_checkpoints) bound to
the host's repo and domain.
One row per replication slot: slot_name (primary key) and the durable commit_lsn
watermark. The sink upserts it in the same transaction as the mirrored changes, which
is what gives effect-once (dup = 0) semantics.
A macro is required because an AshPostgres resource needs its host repo at compile
time; ash_replicant cannot hardcode it.

      




  

    
AshReplicant.Resolver 
    



      
Runtime resolution for the AshReplicant sink — the tenant/classification layer
that keeps replicant tenant-blind. Pure functions over compiled resource
metadata (no DB access):
	build_index/1 — reflect the configured domains into a
{source_schema, source_table} => resource index, failing closed on a
duplicate source key (ambiguous route).
	resolve_tenant/2 — per-row tenant from tenant_attribute / tenant_mfa,
failing closed with :tenant_required on a nil/false/blank tenant (any value Ash would
treat as unscoped); resolve_tenant!/3 is the raising variant every apply path shares.
	writable_target/2 / attrs_for_upsert/2 — map source string columns to
their real writable targets, routing AshCloak-sensitive columns through the
cloak argument while naming encrypted_<col> in upsert_fields. The bulk
snapshot path computes upsert_reflection/1 once and maps each row via
upsert_input/2 (the batch-invariant hoist).
	primary_key/1 / pk_values/2 / upsert_identity/1 / upsert_action/1 /
destroy_action/1.


      


      
        Summary


  
    Types
  


    
      
        source_key()

      


    


    
      
        upsert_reflection()

      


        The batch-invariant upsert reflection: {skip, cloak_attrs, attribute_names}.



    





  
    Functions
  


    
      
        attrs_for_upsert(resource, record)

      


    


    
      
        build_index(domains)

      


    


    
      
        business_key_values(resource, record)

      


        The declared SCD2 business-key values from a string-keyed source record.



    


    
      
        destroy_action(resource)

      


        The primary destroy action name (mirrors upsert_action/1 for :create).



    


    
      
        lookup(index, schema, table)

      


        Look up the mirror resource for a source {schema, table} in an index built by
build_index/1, applying the SAME nil-schema → "public" default the index
keys use (so the convention lives in one place next to the builder). Returns the
resource, or nil for an unmapped table.



    


    
      
        open_version_query(resource, record, lsn, opts \\ [])

      


        A query over resource selecting the CURRENT open version of the business key in
record, whose valid_from_lsn is strictly less than lsn (open-path close) or at
most lsn (delete/terminal close, inclusive?: true). Uses dynamic ^ref/1 because
the window column names are DSL-configured.



    


    
      
        pk_values(resource, record)

      


    


    
      
        primary_key(resource)

      


    


    
      
        resolve_tenant(resource, record)

      


    


    
      
        resolve_tenant!(resource, record, op)

      


        The fail-closed bang variant of resolve_tenant/2: returns the per-row tenant, or raises a
value-free AshReplicant.Error (reason: :tenant_required) when the row carries no usable
tenant. op labels the failing sink operation (:upsert / :destroy / ...) in the
structural error. The single tenant-resolution entry point shared by every apply path
(Apply, Apply.Scd2), so :tenant_required fails identically everywhere.



    


    
      
        upsert_action(resource)

      


        The upsert-capable create action name (the resource's primary create action).



    


    
      
        upsert_identity(resource)

      


        The upsert identity name from the DSL (nil → primary-key upsert).



    


    
      
        upsert_input(arg, record)

      


        Map one source record to {inputs, upsert_fields} under a precomputed
upsert_reflection/1. AshCloak-sensitive columns pass plaintext under the cloak
argument while upsert_fields names encrypted_<col>.



    


    
      
        upsert_reflection(resource)

      


        Compute the batch-invariant upsert reflection for a resource ONCE — the skip
list, the AshCloak cloak attributes, and the attribute-name set. Thread it into
upsert_input/2 per row of a column-homogeneous batch (the snapshot bulk path)
to avoid re-deriving these for every row. Single-record callers use
attrs_for_upsert/2, which computes the reflection inline.



    


    
      
        version_open_input(resource, record, window)

      


        The {inputs, upsert_fields} for OPENING a version: the source data columns (via the
existing upsert reflection) PLUS the window columns (valid_from_lsn, optional
valid_from_ts, valid_to_lsn: nil, optional is_current: true). upsert_fields
names every window column so a same-lsn re-open coalesces in place.



    


    
      
        writable_target(resource, source_col)

      


    





      


      
        Types


        


  
    
      
    
    
      source_key()



        
          
        

    

  


  

      

          @type source_key() :: {schema :: String.t(), table :: String.t()}


      



  



  
    
      
    
    
      upsert_reflection()



        
          
        

    

  


  

      

          @type upsert_reflection() :: {[atom()], [atom()], MapSet.t(atom())}


      


The batch-invariant upsert reflection: {skip, cloak_attrs, attribute_names}.

  


        

      

      
        Functions


        


  
    
      
    
    
      attrs_for_upsert(resource, record)



        
          
        

    

  


  

      

          @spec attrs_for_upsert(module(), map()) :: {map(), [atom()]}


      



  



  
    
      
    
    
      build_index(domains)



        
          
        

    

  


  

      

          @spec build_index([module()]) ::
  {:ok, %{required(source_key()) => module()}}
  | {:error, {:duplicate_source, source_key()}}
  | {:error, {:missing_source_table, module()}}


      



  



  
    
      
    
    
      business_key_values(resource, record)



        
          
        

    

  


  

      

          @spec business_key_values(module(), map()) :: map()


      


The declared SCD2 business-key values from a string-keyed source record.

  



  
    
      
    
    
      destroy_action(resource)



        
          
        

    

  


  

      

          @spec destroy_action(module()) :: atom()


      


The primary destroy action name (mirrors upsert_action/1 for :create).

  



  
    
      
    
    
      lookup(index, schema, table)



        
          
        

    

  


  

      

          @spec lookup(%{required(source_key()) => module()}, String.t() | nil, String.t()) ::
  module() | nil


      


Look up the mirror resource for a source {schema, table} in an index built by
build_index/1, applying the SAME nil-schema → "public" default the index
keys use (so the convention lives in one place next to the builder). Returns the
resource, or nil for an unmapped table.

  



    

  
    
      
    
    
      open_version_query(resource, record, lsn, opts \\ [])



        
          
        

    

  


  

      

          @spec open_version_query(module(), map(), integer(), keyword()) :: Ash.Query.t()


      


A query over resource selecting the CURRENT open version of the business key in
record, whose valid_from_lsn is strictly less than lsn (open-path close) or at
most lsn (delete/terminal close, inclusive?: true). Uses dynamic ^ref/1 because
the window column names are DSL-configured.

  



  
    
      
    
    
      pk_values(resource, record)



        
          
        

    

  


  

      

          @spec pk_values(module(), map()) :: map()


      



  



  
    
      
    
    
      primary_key(resource)



        
          
        

    

  


  

      

          @spec primary_key(module()) :: [atom()]


      



  



  
    
      
    
    
      resolve_tenant(resource, record)



        
          
        

    

  


  

      

          @spec resolve_tenant(module(), map()) :: {:ok, term()} | {:error, :tenant_required}


      



  



  
    
      
    
    
      resolve_tenant!(resource, record, op)



        
          
        

    

  


  

      

          @spec resolve_tenant!(module(), map(), atom()) :: term()


      


The fail-closed bang variant of resolve_tenant/2: returns the per-row tenant, or raises a
value-free AshReplicant.Error (reason: :tenant_required) when the row carries no usable
tenant. op labels the failing sink operation (:upsert / :destroy / ...) in the
structural error. The single tenant-resolution entry point shared by every apply path
(Apply, Apply.Scd2), so :tenant_required fails identically everywhere.

  



  
    
      
    
    
      upsert_action(resource)



        
          
        

    

  


  

      

          @spec upsert_action(module()) :: atom()


      


The upsert-capable create action name (the resource's primary create action).

  



  
    
      
    
    
      upsert_identity(resource)



        
          
        

    

  


  

      

          @spec upsert_identity(module()) :: atom() | nil


      


The upsert identity name from the DSL (nil → primary-key upsert).

  



  
    
      
    
    
      upsert_input(arg, record)



        
          
        

    

  


  

      

          @spec upsert_input(upsert_reflection(), map()) :: {map(), [atom()]}


      


Map one source record to {inputs, upsert_fields} under a precomputed
upsert_reflection/1. AshCloak-sensitive columns pass plaintext under the cloak
argument while upsert_fields names encrypted_<col>.

  



  
    
      
    
    
      upsert_reflection(resource)



        
          
        

    

  


  

      

          @spec upsert_reflection(module()) :: upsert_reflection()


      


Compute the batch-invariant upsert reflection for a resource ONCE — the skip
list, the AshCloak cloak attributes, and the attribute-name set. Thread it into
upsert_input/2 per row of a column-homogeneous batch (the snapshot bulk path)
to avoid re-deriving these for every row. Single-record callers use
attrs_for_upsert/2, which computes the reflection inline.

  



  
    
      
    
    
      version_open_input(resource, record, window)



        
          
        

    

  


  

      

          @spec version_open_input(module(), map(), map()) :: {map(), [atom()]}


      


The {inputs, upsert_fields} for OPENING a version: the source data columns (via the
existing upsert reflection) PLUS the window columns (valid_from_lsn, optional
valid_from_ts, valid_to_lsn: nil, optional is_current: true). upsert_fields
names every window column so a same-lsn re-open coalesces in place.

  



  
    
      
    
    
      writable_target(resource, source_col)



        
          
        

    

  


  

      

          @spec writable_target(module(), String.t()) :: {:ok, atom()} | :skip


      



  


        

      


  

    
AshReplicant.Resource 
    



      
Spark resource extension marking a host AshPostgres resource as a CDC mirror
target for ash_replicant.
Add it to a host mirror resource:
use Ash.Resource,
  domain: MyApp.Domain,
  data_layer: AshPostgres.DataLayer,
  extensions: [AshReplicant.Resource]

replicant do
  source_table "orders"
  tenant_attribute :org_id
  sensitive [:pan]
end
source_table / source_schema default to the resource's own
AshPostgres.DataLayer.Info.table/1 / schema/1 via
AshReplicant.Resource.Info.source_table/1 and source_schema/1. Every
option is optional. Compile-time verifiers enforce that sensitive columns map
to encrypted/binary targets (ValidateSensitive); that a declared tenant source is
a plaintext discriminator backed by an Ash multitenancy block, and that the block's
own :attribute is plaintext (ValidateMultitenancy); that a non-global
multitenant resource declares a tenant source — tenant_attribute or tenant_mfa
(ValidateTenantSource); that no sink-selected action bypasses tenancy
(ValidateActionMultitenancy); and that an SCD2 resource's version-table shape is
valid (ValidateHistory).

      


      
        Summary


  
    Functions
  


    
      
        replicant(body)

      


    





      


      
        Functions


        


  
    
      
    
    
      replicant(body)


        (macro)


        
          
        

    

  


  


  


        

      


  

    
AshReplicant.Resource.Info 
    



      
Introspection for the AshReplicant.Resource extension.
Generates the replicant_<option>/1 ({:ok, value} | :error) and
replicant_<option>!/1 accessors for every option, plus the hand-written
helpers source_table/1 and source_schema/1 (reflection fallbacks) and
history_scd2?/1 (the SCD2-strategy predicate).

      


      
        Summary


  
    Functions
  


    
      
        history_scd2?(resource)

      


        True when the resource opts into SCD2 history (history_strategy :scd2).



    


    
      
        replicant_history_business_key(dsl_or_extended)

      


        SCD2 only: the source natural key (composite supported). Should be the source primary key; a non-PK business key requires REPLICA IDENTITY FULL on the source table.



    


    
      
        replicant_history_business_key!(dsl_or_extended)

      


        SCD2 only: the source natural key (composite supported). Should be the source primary key; a non-PK business key requires REPLICA IDENTITY FULL on the source table.



    


    
      
        replicant_history_close_action(dsl_or_extended)

      


        SCD2 only: the host :update action that sets the window columns to close a version.



    


    
      
        replicant_history_close_action!(dsl_or_extended)

      


        SCD2 only: the host :update action that sets the window columns to close a version.



    


    
      
        replicant_history_current_attribute(dsl_or_extended)

      


        SCD2 only (optional): boolean attribute maintained true on the open version and false on close.



    


    
      
        replicant_history_current_attribute!(dsl_or_extended)

      


        SCD2 only (optional): boolean attribute maintained true on the open version and false on close.



    


    
      
        replicant_history_strategy(dsl_or_extended)

      


        History strategy: :scd1 (current-state upsert/destroy mirror, default) or :scd2 (validity-windowed close-current + insert-version against a host version table).



    


    
      
        replicant_history_strategy!(dsl_or_extended)

      


        History strategy: :scd1 (current-state upsert/destroy mirror, default) or :scd2 (validity-windowed close-current + insert-version against a host version table).



    


    
      
        replicant_history_valid_from_lsn_attribute(dsl_or_extended)

      


        SCD2 only: bigint attribute stamped with the change's commit_lsn when a version opens.



    


    
      
        replicant_history_valid_from_lsn_attribute!(dsl_or_extended)

      


        SCD2 only: bigint attribute stamped with the change's commit_lsn when a version opens.



    


    
      
        replicant_history_valid_from_timestamp_attribute(dsl_or_extended)

      


        SCD2 only (optional): nullable datetime attribute stamped with the source commit_timestamp when a version opens. Omit to store LSN windows only.



    


    
      
        replicant_history_valid_from_timestamp_attribute!(dsl_or_extended)

      


        SCD2 only (optional): nullable datetime attribute stamped with the source commit_timestamp when a version opens. Omit to store LSN windows only.



    


    
      
        replicant_history_valid_to_lsn_attribute(dsl_or_extended)

      


        SCD2 only: nullable bigint attribute stamped with the closing change's commit_lsn.



    


    
      
        replicant_history_valid_to_lsn_attribute!(dsl_or_extended)

      


        SCD2 only: nullable bigint attribute stamped with the closing change's commit_lsn.



    


    
      
        replicant_history_valid_to_timestamp_attribute(dsl_or_extended)

      


        SCD2 only (optional): nullable datetime attribute stamped with the closing commit_timestamp.



    


    
      
        replicant_history_valid_to_timestamp_attribute!(dsl_or_extended)

      


        SCD2 only (optional): nullable datetime attribute stamped with the closing commit_timestamp.



    


    
      
        replicant_on_schema_change(dsl_or_extended)

      


        Policy for an upstream schema change: :halt_destructive (halt on destructive DDL) or :ignore.



    


    
      
        replicant_on_schema_change!(dsl_or_extended)

      


        Policy for an upstream schema change: :halt_destructive (halt on destructive DDL) or :ignore.



    


    
      
        replicant_on_truncate(dsl_or_extended)

      


        Policy for an upstream TRUNCATE: :halt (fail-closed), :mirror (raw-delete the mirror rows in-txn), or :close (SCD2 only — close every open version tenant-blind, retiring the whole window).



    


    
      
        replicant_on_truncate!(dsl_or_extended)

      


        Policy for an upstream TRUNCATE: :halt (fail-closed), :mirror (raw-delete the mirror rows in-txn), or :close (SCD2 only — close every open version tenant-blind, retiring the whole window).



    


    
      
        replicant_options(dsl_or_extended)

      


        replicant DSL options



    


    
      
        replicant_sensitive(dsl_or_extended)

      


        Source columns classified as sensitive. Verifier-enforced to map to an AshCloak-encrypted / binary-storage attribute, or to be listed in skip.



    


    
      
        replicant_sensitive!(dsl_or_extended)

      


        Source columns classified as sensitive. Verifier-enforced to map to an AshCloak-encrypted / binary-storage attribute, or to be listed in skip.



    


    
      
        replicant_skip(dsl_or_extended)

      


        Source columns excluded from the mirror write.



    


    
      
        replicant_skip!(dsl_or_extended)

      


        Source columns excluded from the mirror write.



    


    
      
        replicant_source_schema(dsl_or_extended)

      


        Source schema name. Defaults to the resource's own AshPostgres schema, else "public".



    


    
      
        replicant_source_schema!(dsl_or_extended)

      


        Source schema name. Defaults to the resource's own AshPostgres schema, else "public".



    


    
      
        replicant_source_table(dsl_or_extended)

      


        Source table name. Defaults to the resource's own AshPostgres table via reflection.



    


    
      
        replicant_source_table!(dsl_or_extended)

      


        Source table name. Defaults to the resource's own AshPostgres table via reflection.



    


    
      
        replicant_tenant_attribute(dsl_or_extended)

      


        Source column carrying the tenant. Resolved per row and passed as tenant: to the mirror action. The source table must be REPLICA IDENTITY FULL so a delete's / PK-changing update's old_record carries the tenant column (key-only under the default identity → fail-closed :tenant_required).



    


    
      
        replicant_tenant_attribute!(dsl_or_extended)

      


        Source column carrying the tenant. Resolved per row and passed as tenant: to the mirror action. The source table must be REPLICA IDENTITY FULL so a delete's / PK-changing update's old_record carries the tenant column (key-only under the default identity → fail-closed :tenant_required).



    


    
      
        replicant_tenant_mfa(dsl_or_extended)

      


        {m, f, a} where a is a list of extra args, applied as apply(m, f, [record | a]) yielding the tenant for a row.



    


    
      
        replicant_tenant_mfa!(dsl_or_extended)

      


        {m, f, a} where a is a list of extra args, applied as apply(m, f, [record | a]) yielding the tenant for a row.



    


    
      
        replicant_upsert_identity(dsl_or_extended)

      


        Identity name used for the upsert-by-PK mirror write.



    


    
      
        replicant_upsert_identity!(dsl_or_extended)

      


        Identity name used for the upsert-by-PK mirror write.



    


    
      
        source_schema(resource)

      


        The source schema for the resource: the explicit source_schema, else the
resource's own AshPostgres schema via reflection, else "public".



    


    
      
        source_table(resource)

      


        The source table for the resource: the explicit source_table, else the
resource's own AshPostgres table via reflection.



    





      


      
        Functions


        


  
    
      
    
    
      history_scd2?(resource)



        
          
        

    

  


  

      

          @spec history_scd2?(module() | map()) :: boolean()


      


True when the resource opts into SCD2 history (history_strategy :scd2).

  



  
    
      
    
    
      replicant_history_business_key(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_history_business_key(dsl_or_extended :: module() | map()) ::
  {:ok, [atom()]} | :error


      


SCD2 only: the source natural key (composite supported). Should be the source primary key; a non-PK business key requires REPLICA IDENTITY FULL on the source table.

  



  
    
      
    
    
      replicant_history_business_key!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_history_business_key!(dsl_or_extended :: module() | map()) ::
  [atom()] | no_return()


      


SCD2 only: the source natural key (composite supported). Should be the source primary key; a non-PK business key requires REPLICA IDENTITY FULL on the source table.

  



  
    
      
    
    
      replicant_history_close_action(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_history_close_action(dsl_or_extended :: module() | map()) ::
  {:ok, atom()} | :error


      


SCD2 only: the host :update action that sets the window columns to close a version.

  



  
    
      
    
    
      replicant_history_close_action!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_history_close_action!(dsl_or_extended :: module() | map()) ::
  atom() | no_return()


      


SCD2 only: the host :update action that sets the window columns to close a version.

  



  
    
      
    
    
      replicant_history_current_attribute(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_history_current_attribute(dsl_or_extended :: module() | map()) ::
  {:ok, atom()} | :error


      


SCD2 only (optional): boolean attribute maintained true on the open version and false on close.

  



  
    
      
    
    
      replicant_history_current_attribute!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_history_current_attribute!(dsl_or_extended :: module() | map()) ::
  atom() | no_return()


      


SCD2 only (optional): boolean attribute maintained true on the open version and false on close.

  



  
    
      
    
    
      replicant_history_strategy(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_history_strategy(dsl_or_extended :: module() | map()) ::
  {:ok, :scd2 | :scd1} | :error


      


History strategy: :scd1 (current-state upsert/destroy mirror, default) or :scd2 (validity-windowed close-current + insert-version against a host version table).

  



  
    
      
    
    
      replicant_history_strategy!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_history_strategy!(dsl_or_extended :: module() | map()) ::
  (:scd2 | :scd1) | no_return()


      


History strategy: :scd1 (current-state upsert/destroy mirror, default) or :scd2 (validity-windowed close-current + insert-version against a host version table).

  



  
    
      
    
    
      replicant_history_valid_from_lsn_attribute(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_history_valid_from_lsn_attribute(dsl_or_extended :: module() | map()) ::
  {:ok, atom()} | :error


      


SCD2 only: bigint attribute stamped with the change's commit_lsn when a version opens.

  



  
    
      
    
    
      replicant_history_valid_from_lsn_attribute!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_history_valid_from_lsn_attribute!(dsl_or_extended :: module() | map()) ::
  atom() | no_return()


      


SCD2 only: bigint attribute stamped with the change's commit_lsn when a version opens.

  



  
    
      
    
    
      replicant_history_valid_from_timestamp_attribute(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_history_valid_from_timestamp_attribute(
  dsl_or_extended :: module() | map()
) ::
  {:ok, atom()} | :error


      


SCD2 only (optional): nullable datetime attribute stamped with the source commit_timestamp when a version opens. Omit to store LSN windows only.

  



  
    
      
    
    
      replicant_history_valid_from_timestamp_attribute!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_history_valid_from_timestamp_attribute!(
  dsl_or_extended :: module() | map()
) ::
  atom() | no_return()


      


SCD2 only (optional): nullable datetime attribute stamped with the source commit_timestamp when a version opens. Omit to store LSN windows only.

  



  
    
      
    
    
      replicant_history_valid_to_lsn_attribute(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_history_valid_to_lsn_attribute(dsl_or_extended :: module() | map()) ::
  {:ok, atom()} | :error


      


SCD2 only: nullable bigint attribute stamped with the closing change's commit_lsn.

  



  
    
      
    
    
      replicant_history_valid_to_lsn_attribute!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_history_valid_to_lsn_attribute!(dsl_or_extended :: module() | map()) ::
  atom() | no_return()


      


SCD2 only: nullable bigint attribute stamped with the closing change's commit_lsn.

  



  
    
      
    
    
      replicant_history_valid_to_timestamp_attribute(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_history_valid_to_timestamp_attribute(
  dsl_or_extended :: module() | map()
) ::
  {:ok, atom()} | :error


      


SCD2 only (optional): nullable datetime attribute stamped with the closing commit_timestamp.

  



  
    
      
    
    
      replicant_history_valid_to_timestamp_attribute!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_history_valid_to_timestamp_attribute!(
  dsl_or_extended :: module() | map()
) ::
  atom() | no_return()


      


SCD2 only (optional): nullable datetime attribute stamped with the closing commit_timestamp.

  



  
    
      
    
    
      replicant_on_schema_change(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_on_schema_change(dsl_or_extended :: module() | map()) ::
  {:ok, :ignore | :halt_destructive} | :error


      


Policy for an upstream schema change: :halt_destructive (halt on destructive DDL) or :ignore.

  



  
    
      
    
    
      replicant_on_schema_change!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_on_schema_change!(dsl_or_extended :: module() | map()) ::
  (:ignore | :halt_destructive) | no_return()


      


Policy for an upstream schema change: :halt_destructive (halt on destructive DDL) or :ignore.

  



  
    
      
    
    
      replicant_on_truncate(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_on_truncate(dsl_or_extended :: module() | map()) ::
  {:ok, :close | :mirror | :halt} | :error


      


Policy for an upstream TRUNCATE: :halt (fail-closed), :mirror (raw-delete the mirror rows in-txn), or :close (SCD2 only — close every open version tenant-blind, retiring the whole window).

  



  
    
      
    
    
      replicant_on_truncate!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_on_truncate!(dsl_or_extended :: module() | map()) ::
  (:close | :mirror | :halt) | no_return()


      


Policy for an upstream TRUNCATE: :halt (fail-closed), :mirror (raw-delete the mirror rows in-txn), or :close (SCD2 only — close every open version tenant-blind, retiring the whole window).

  



  
    
      
    
    
      replicant_options(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_options(dsl_or_extended :: module() | map()) :: %{
  required(atom()) => any()
}


      


replicant DSL options
Returns a map containing the and any configured or default values.

  



  
    
      
    
    
      replicant_sensitive(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_sensitive(dsl_or_extended :: module() | map()) ::
  {:ok, [atom()]} | :error


      


Source columns classified as sensitive. Verifier-enforced to map to an AshCloak-encrypted / binary-storage attribute, or to be listed in skip.

  



  
    
      
    
    
      replicant_sensitive!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_sensitive!(dsl_or_extended :: module() | map()) ::
  [atom()] | no_return()


      


Source columns classified as sensitive. Verifier-enforced to map to an AshCloak-encrypted / binary-storage attribute, or to be listed in skip.

  



  
    
      
    
    
      replicant_skip(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_skip(dsl_or_extended :: module() | map()) :: {:ok, [atom()]} | :error


      


Source columns excluded from the mirror write.

  



  
    
      
    
    
      replicant_skip!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_skip!(dsl_or_extended :: module() | map()) :: [atom()] | no_return()


      


Source columns excluded from the mirror write.

  



  
    
      
    
    
      replicant_source_schema(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_source_schema(dsl_or_extended :: module() | map()) ::
  {:ok, String.t()} | :error


      


Source schema name. Defaults to the resource's own AshPostgres schema, else "public".

  



  
    
      
    
    
      replicant_source_schema!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_source_schema!(dsl_or_extended :: module() | map()) ::
  String.t() | no_return()


      


Source schema name. Defaults to the resource's own AshPostgres schema, else "public".

  



  
    
      
    
    
      replicant_source_table(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_source_table(dsl_or_extended :: module() | map()) ::
  {:ok, String.t()} | :error


      


Source table name. Defaults to the resource's own AshPostgres table via reflection.

  



  
    
      
    
    
      replicant_source_table!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_source_table!(dsl_or_extended :: module() | map()) ::
  String.t() | no_return()


      


Source table name. Defaults to the resource's own AshPostgres table via reflection.

  



  
    
      
    
    
      replicant_tenant_attribute(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_tenant_attribute(dsl_or_extended :: module() | map()) ::
  {:ok, atom()} | :error


      


Source column carrying the tenant. Resolved per row and passed as tenant: to the mirror action. The source table must be REPLICA IDENTITY FULL so a delete's / PK-changing update's old_record carries the tenant column (key-only under the default identity → fail-closed :tenant_required).

  



  
    
      
    
    
      replicant_tenant_attribute!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_tenant_attribute!(dsl_or_extended :: module() | map()) ::
  atom() | no_return()


      


Source column carrying the tenant. Resolved per row and passed as tenant: to the mirror action. The source table must be REPLICA IDENTITY FULL so a delete's / PK-changing update's old_record carries the tenant column (key-only under the default identity → fail-closed :tenant_required).

  



  
    
      
    
    
      replicant_tenant_mfa(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_tenant_mfa(dsl_or_extended :: module() | map()) ::
  {:ok, {atom(), atom(), [any()]}} | :error


      


{m, f, a} where a is a list of extra args, applied as apply(m, f, [record | a]) yielding the tenant for a row.

  



  
    
      
    
    
      replicant_tenant_mfa!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_tenant_mfa!(dsl_or_extended :: module() | map()) ::
  {atom(), atom(), [any()]} | no_return()


      


{m, f, a} where a is a list of extra args, applied as apply(m, f, [record | a]) yielding the tenant for a row.

  



  
    
      
    
    
      replicant_upsert_identity(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_upsert_identity(dsl_or_extended :: module() | map()) ::
  {:ok, atom()} | :error


      


Identity name used for the upsert-by-PK mirror write.

  



  
    
      
    
    
      replicant_upsert_identity!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec replicant_upsert_identity!(dsl_or_extended :: module() | map()) ::
  atom() | no_return()


      


Identity name used for the upsert-by-PK mirror write.

  



  
    
      
    
    
      source_schema(resource)



        
          
        

    

  


  

      

          @spec source_schema(module() | map()) :: String.t()


      


The source schema for the resource: the explicit source_schema, else the
resource's own AshPostgres schema via reflection, else "public".

  



  
    
      
    
    
      source_table(resource)



        
          
        

    

  


  

      

          @spec source_table(module() | map()) :: String.t() | nil


      


The source table for the resource: the explicit source_table, else the
resource's own AshPostgres table via reflection.

  


        

      


  

    
AshReplicant.Resource.Verifiers.ValidateActionMultitenancy 
    



      
Compile-verifier (surfaced as a Spark diagnostic; build-blocking under
--warnings-as-errors): the sink-selected actions of a multitenant replicant
resource must not declare multitenancy :bypass / :bypass_all.
The sink mirrors through the host's PRIMARY create (upsert, and the SCD2 version-open),
PRIMARY destroy, and — for an SCD2 resource — the configured history_close_action.
It also READS through the PRIMARY read: the SCD2 close (Ash.bulk_update) and mirror
delete (Ash.bulk_destroy) build an Ash.Query.do_filter over the primary read to
match the rows they update/delete, and under the stream strategy that read must be
tenant-scoped. Ash keys the tenant scoping on each action's :multitenancy mode:
	:enforce (default) — force-sets/filters the discriminator AND requires a tenant → scoped;
	:allow_global — force-sets/filters when a tenant is present (the sink ALWAYS passes a
resolved tenant, fail-closed on nil/false) → scoped;
	:bypass / :bypass_all — neither scopes nor requires → the tenant the sink passes is
silently ignored and the write/read spans tenants (fail-open isolation). On a read this
lets a bulk_update/bulk_destroy match and mutate ANOTHER tenant's rows.

So this verifier rejects :bypass / :bypass_all on any sink-selected action (primary
read/create/destroy + SCD2 close) of a multitenant resource. It fires only when the resource
declares multitenancy (a non-multitenant resource has no tenant to bypass). A non-sink action's
mode is the host's business and is not checked. Messages are value-free — they name the action
and its declared mode, never a row value.

      




  

    
AshReplicant.Resource.Verifiers.ValidateHistory 
    



      
Compile-verifier for replicant do history_strategy :scd2 ... end (surfaced as a
Spark diagnostic; build-blocking under --warnings-as-errors).
When SCD2 is selected, verifies the DSL-checkable SHAPE of the host version table:
a non-empty declared business key; declared integer valid_from_lsn (non-nullable — the
version identity anchor) / valid_to_lsn (nullable so a version can stay open); a SURROGATE
primary key disjoint from the business key (no business-key attribute may be part of the
primary key — an overlapping PK caps the table at one row per business-key prefix); the upsert_identity
identity present with keys equal to
business_key ++ [valid_from_lsn]; the history_close_action update action present;
and any declared optional timestamp / is_current attributes typed correctly.
Checks SHAPE, not behavior — the partial-unique-open index, the action bodies, and
the REPLICA IDENTITY FULL precondition for non-PK business keys are host
obligations covered by integration tests (cf. ValidateSensitive checking type
shape, not ciphertext). Messages are value-free: schema structure only.

      




  

    
AshReplicant.Resource.Verifiers.ValidateMultitenancy 
    



      
Compile-verifier for the replicant tenant sources (surfaced as a Spark
diagnostic; build-blocking under --warnings-as-errors). Two arms.
tenant_attribute
When a tenant_attribute is set it is the per-row tenant discriminator Ash
injects as a plaintext filter and force-set. It fails closed unless it is:
	not classified sensitive — an encrypted discriminator would match
nothing (fail-open isolation), and ash_replicant holds no key material;
	not listed in skip — a skipped discriminator is never written, so the
tenant filter matches nothing (fail-open isolation);
	a declared attribute — an undeclared discriminator cannot be resolved or
force-set;
	not binary-storage-typed — the discriminator is a plaintext comparator;
a tag/base64 discriminator would scope inconsistently; and
	backed by an Ash multitenancy block — the sink passes the resolved
per-row tenant to Ash as the tenant: option, which Ash HONORS only under
declared multitenancy. With no multitenancy block, tenant: is silently
ignored and every tenant's rows are mirrored UNSCOPED (fail-open isolation).

tenant_mfa
An mfa-resolved tenant is passed to Ash as the same tenant: option, so it has
the identical "no multitenancy block ⇒ tenant: ignored ⇒ every tenant
mirrored unscoped" fail-open. This arm requires an Ash multitenancy block when
tenant_mfa is declared — any strategy satisfies (both :attribute and
:context honor tenant:; :context is the typical mfa pairing, since the mfa
value is a computed function result, not a stored attribute). The shape checks
above do not apply to the mfa arm — the tenant is a function result, not a
declared column.
Multitenancy block :attribute shape
Independent of the tenant source, when the resource declares strategy :attribute
the multitenancy block's OWN attribute is force-set to the plaintext tenant on
write and filtered on read. It must be a plaintext, non-sensitive comparator — a
sensitive-classified or binary-storage-typed discriminator would store/compare a
mismatched value and silently mis-scope (reads return empty). This runs for both
tenant sources (and a global :attribute resource). An AshCloak-encrypted attribute
is already rejected by Ash's own multitenancy verifier (the cloak transform removes
the plain attribute), so it is not re-checked here.
Messages are value-free: they name schema structure (the attribute name or the
tenant_mfa key), never a row value or the mfa target's arguments.

      




  

    
AshReplicant.Resource.Verifiers.ValidateSensitive 
    



      
Compile-verifier for replicant do sensitive [...] end (surfaced as a Spark
diagnostic; build-blocking under --warnings-as-errors).
Every name in sensitive must resolve to a real encrypted / binary write
target, or be excluded — otherwise the mirror writes the classified column as
plaintext. A name passes if it is any of:
	(a) an AshCloak cloak attribute (name in AshCloak.Info.cloak_attributes!/1),
guarded to resources that actually use AshCloak;
	(b) a declared attribute whose storage type is :binary
(Ash.Type.storage_type(type, constraints) == :binary); or
	(d) listed in skip (never written).

Otherwise it fails closed. This checks the TYPE SHAPE, not ciphertext —
encrypting is the host resource's (AshCloak's) job. Messages are value-free:
they name schema structure (column/attribute names), never a row value.
AshCloak is the single source of truth for encryption: a hand-rolled
encrypted_<name> attribute WITHOUT AshCloak is NOT accepted — there is no
encryptor the verifier can confirm, and AshReplicant.Resolver would mirror
the column as plaintext (it routes to encrypted_<name> only for real AshCloak
cloak attributes), so blessing that shape would leak plaintext.

      




  

    
AshReplicant.Resource.Verifiers.ValidateTenantSource 
    



      
Compile-verifier (surfaced as a Spark diagnostic; build-blocking under
--warnings-as-errors): a resource that declares non-global Ash multitenancy
must declare a replicant tenant source — tenant_attribute or tenant_mfa.
This is the CONVERSE of ValidateMultitenancy (which checks the shape of a
declared discriminator). The sink resolves the per-row tenant from the source
record via one of those keys; with neither,
AshReplicant.Resolver.resolve_tenant/2 yields {:ok, nil} and the mirror write
is attempted with tenant: nil. For a non-global? multitenant resource Ash then
raises TenantRequired at RUNTIME — so it is fail-closed, never a cross-tenant
leak, but the pipeline halts on every row of that resource. This gate moves the
failure to COMPILE time, matching the project's fail-closed-at-compile-time posture
(ValidateMultitenancy, ValidateSensitive).
Exempt: a global? resource (tenant is optional) and a non-multitenant resource.
The message is value-free — it names schema structure only, never a row value.

      




  

    
AshReplicant.Sink 
    



      
Generates a Replicant.Sink implementation bound to a host's config.
defmodule MyApp.ReplicantSink do
  use AshReplicant.Sink,
    repo: MyApp.Repo,
    domains: [MyApp.Shop],
    checkpoint_resource: MyApp.ReplicantCheckpoint,
    slot_name: "shop_orders"
end
Replicant.Sink callbacks carry no pipeline context, so config is baked into
the generated module. The resolver index is built by AshReplicant.start_link/1
and read from :persistent_term.

      




  

    
AshReplicant.Sink.Impl 
    



      
The config-parameterized sink implementation the use AshReplicant.Sink
macro delegates to. handle_transaction/2 is the effect-once core: one
Repo.transaction wrapping {dedup-check → single-pass apply → checkpoint
upsert}, value-free and fail-closed.
Mirrored writes run inside the host transaction and pass
return_notifications?: true, so Ash bundles any notification into the return
value (never firing a notifier) and the sink discards it — Ash notifiers/pubsub
do NOT fire for mirrored changes. (Ash cannot emit notifications from within a
host-managed transaction anyway; notify?: false is not honored by
single-record create/destroy in Ash 3.x, only return_notifications?.)

      


      
        Summary


  
    Functions
  


    
      
        checkpoint(config)

      


        Last durably-persisted commit LSN for the slot (nil = never), the dedup watermark.



    


    
      
        handle_schema_change(config, sc, ctx)

      


        Accept or decline a schema change. An :additive change auto-applies; a
:destructive change on a resource whose on_schema_change is
:halt_destructive (default) halts fail-closed. The context map is not
value-inspected. Unmapped tables use the behaviour default.



    


    
      
        handle_snapshot(config, changes, ctx)

      


        Persist a snapshot batch for ctx.table, upserting by PK. On
first_for_table?, clear the resource's mirror rows in-txn first (redo-safety).
Plain SCD1 non-tenant, non-sensitive resources use a bulk upsert; the
load-bearing fail-closed guard is the case result.status check — anything
other than :success (including the default-options :partial_success) rolls
the snapshot transaction back, so a failing row is never silently dropped.
stop_on_error?: true is a defensible early-stop on top of that, not the loss
guard. Sensitive, tenant-scoped, OR SCD2 resources apply per-record — SCD2
stamps the batch's snapshot LSN onto each change so each version opens at
valid_from_lsn = snapshot_lsn. Does not advance the checkpoint.



    


    
      
        handle_snapshot_complete(config, snapshot_lsn)

      


        Durably set checkpoint := snapshot_lsn and return it (the snapshot handoff commit).



    


    
      
        handle_transaction(config, transaction)

      


        Persist the transaction's changes AND the checkpoint atomically; skip if
commit_lsn <= checkpoint. Returns {:ok, commit_lsn} or a value-free
{:error, %AshReplicant.Error{}} (the pipeline halts fail-closed and
re-delivers on resume).



    





      


      
        Functions


        


  
    
      
    
    
      checkpoint(config)



        
          
        

    

  


  

      

          @spec checkpoint(map()) :: {:ok, Replicant.lsn() | nil} | {:error, term()}


      


Last durably-persisted commit LSN for the slot (nil = never), the dedup watermark.

  



  
    
      
    
    
      handle_schema_change(config, sc, ctx)



        
          
        

    

  


  

      

          @spec handle_schema_change(map(), Replicant.SchemaChange.t(), map()) ::
  :ok | {:error, term()}


      


Accept or decline a schema change. An :additive change auto-applies; a
:destructive change on a resource whose on_schema_change is
:halt_destructive (default) halts fail-closed. The context map is not
value-inspected. Unmapped tables use the behaviour default.

  



  
    
      
    
    
      handle_snapshot(config, changes, ctx)



        
          
        

    

  


  

      

          @spec handle_snapshot(map(), [Replicant.Change.t()], map()) :: :ok | {:error, term()}


      


Persist a snapshot batch for ctx.table, upserting by PK. On
first_for_table?, clear the resource's mirror rows in-txn first (redo-safety).
Plain SCD1 non-tenant, non-sensitive resources use a bulk upsert; the
load-bearing fail-closed guard is the case result.status check — anything
other than :success (including the default-options :partial_success) rolls
the snapshot transaction back, so a failing row is never silently dropped.
stop_on_error?: true is a defensible early-stop on top of that, not the loss
guard. Sensitive, tenant-scoped, OR SCD2 resources apply per-record — SCD2
stamps the batch's snapshot LSN onto each change so each version opens at
valid_from_lsn = snapshot_lsn. Does not advance the checkpoint.
This sink implements replicant's v1 snapshot only (no snapshot_progress/0
callback). The whole-resource first_for_table? clear is correct under v1
because the snapshot runs as a separate phase before the stream starts
(EXPORT_SNAPSHOT -> COPY -> START_REPLICATION at the consistent_point), so
there are no concurrent handle_transaction rows to wipe when the clear
runs. If/when this sink adopts replicant's incremental snapshot mode
(snapshot: [mode: :incremental], which requires implementing
snapshot_progress/0 and interleaves snapshot chunks with the live stream),
this clear must change to preserve stream-applied rows (clear only
snapshot-origin rows) — otherwise a stream update that lands before the
first chunk closes is lost (replicant incremental "Bug C", proven by the
replicant marquee 2026-07-10).

  



  
    
      
    
    
      handle_snapshot_complete(config, snapshot_lsn)



        
          
        

    

  


  

      

          @spec handle_snapshot_complete(map(), Replicant.lsn()) ::
  {:ok, Replicant.lsn()} | {:error, term()}


      


Durably set checkpoint := snapshot_lsn and return it (the snapshot handoff commit).

  



  
    
      
    
    
      handle_transaction(config, transaction)



        
          
        

    

  


  

      

          @spec handle_transaction(map(), Replicant.Transaction.t()) ::
  {:ok, Replicant.lsn()} | {:error, term()}


      


Persist the transaction's changes AND the checkpoint atomically; skip if
commit_lsn <= checkpoint. Returns {:ok, commit_lsn} or a value-free
{:error, %AshReplicant.Error{}} (the pipeline halts fail-closed and
re-delivers on resume).
Apply.apply_change/3 RAISES on failure, so a failing change propagates out of
Repo.transaction (Ecto rolls back, then re-raises) and lands on the outer
rescue — NOT the {:error, _} branch of the result match. Both halt paths
route through halt/2, so :halted telemetry fires on the real raise path too.

  


        

      


  

    
AshReplicant.Telemetry 
    



      
Value-free telemetry. Owns the metadata allowlist — the single enforcement
point for "no row value in telemetry". An off-allowlist key raises rather than
shipping a value downstream. Mirrors replicant/ash_arcadic.
The allowlist gates metadata KEYS. Values under an allowlisted key (reason,
table, tenant?, resource, …) remain the caller's value-free
responsibility — pass atoms, modules, integers, or booleans, never a raw row
value or DB message.

      


      
        Summary


  
    Functions
  


    
      
        allowed_meta_keys()

      


        The permitted metadata keys.



    


    
      
        event(name, measurements, meta)

      


    


    
      
        span(op, start_meta, fun)

      


    





      


      
        Functions


        


  
    
      
    
    
      allowed_meta_keys()



        
          
        

    

  


  

      

          @spec allowed_meta_keys() :: [atom()]


      


The permitted metadata keys.

  



  
    
      
    
    
      event(name, measurements, meta)



        
          
        

    

  


  

      

          @spec event([atom(), ...], map(), map()) :: :ok


      



  



  
    
      
    
    
      span(op, start_meta, fun)



        
          
        

    

  


  

      

          @spec span(atom(), map(), (-> {term(), map()})) :: term()


      



  


        

      


  

    
AshReplicant.Error exception
    



      
Value-free error for the sink boundary. Carries structure only — a reason atom,
the resource module, the op, and the offending error's struct-module NAME —
never a row value, changeset, or DB message. scrub/3 normalizes any raised or
returned error into this shape, so the fail-closed halt path leaks nothing
(including pre-encryption sensitive plaintext).
The value-free guarantee is enforced by scrub/3 and by callers passing only a
reason, a resource module, and an op atom to exception/1. Do NOT forward an
upstream error's message, vars, or bread_crumbs into exception/1 — those
Splode fields are rendered by inspect/message and would leak.

      


      
        Summary


  
    Types
  


    
      
        reason()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.AshReplicant.Error without raising it.



    


    
      
        scrub(already, resource, op)

      


        Normalize any error into a value-free %AshReplicant.Error{}. Never inspects a
message, changeset, or value — keeps only the struct-module name on :shape.



    





      


      
        Types


        


  
    
      
    
    
      reason()



        
          
        

    

  


  

      

          @type reason() ::
  :sink_failed
  | :tenant_required
  | :schema_change_destructive
  | :truncate_halt
  | :duplicate_source
  | :config_invalid


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AshReplicant.Error{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  op: atom() | nil,
  path: term(),
  reason: reason() | nil,
  resource: module() | nil,
  shape: String.t() | nil,
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      exception(args)



        
          
        

    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %AshReplicant.Error{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  op: term(),
  path: term(),
  reason: term(),
  resource: term(),
  shape: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.AshReplicant.Error without raising it.
Keys
	:reason
	:resource
	:op
	:shape


  



  
    
      
    
    
      scrub(already, resource, op)



        
          
        

    

  


  

      

          @spec scrub(term(), module() | nil, atom()) :: t()


      


Normalize any error into a value-free %AshReplicant.Error{}. Never inspects a
message, changeset, or value — keeps only the struct-module name on :shape.
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