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A mutation-testing plugin for Ecto, built as a custom
Mutare mutator.
Mutation testing checks how good your tests actually are: it makes small, deliberate changes to
your code — a > becomes a >=, a where clause is dropped, a validate_required is removed —
and reruns your suite. If the tests still pass, that mutation survived, and you've found a gap
your assertions don't cover.
mutare_ecto applies mutation testing to the Ecto code you write — Repo calls, changeset
pipelines, and the from/query DSL. A surviving mutant indicates that no test fails when a
particular filter, sort order, or validation changes.
Why a dedicated Ecto mutator
An Ecto where condition uses Elixir syntax to express SQL, which evaluates boolean expressions
under three-valued logic (NULL is neither true nor false). Elixir's equivalence rules do not
account for SQL's NULL handling. Applying them to query conditions can suppress useful mutations
or produce equivalent ones.
So mutare_ecto provides a separate SQL-semantics mutation catalog and never applies Mutare's
Elixir-semantics mutators inside a query. Every mutation it emits is one a real SQL engine will
run, and its equivalence rules follow SQL semantics.
Installation
Add both Mutare and this plugin to the app you want to test, in :dev/:test:
# mix.exs
defp deps do
  [
    {:mutare, "~> 0.5.1"},
    {:mutare_ecto, "~> 0.4"}
  ]
end
It must run as a dependency of the app under test (not against an external source path), so
your Repo and schemas are loadable in the Mutare process — that's what lets use Ecto.Schema
expand and the query macros resolve. External-source operation is unsupported: the plugin declares
the Ecto surface it needs (Ecto.Schema/Ecto.Query) via Mutare.Ecto.required_modules/0, and
Mutare checks it once at startup, aborting with a Mutare.EnvironmentError when a module is not
loadable. Beyond that guard, unresolved target-app modules can still make routing incomplete or
invalid.
Usage
Enable it in .mutare.exs, naming your Repo when Repo-call mutations are needed:
# .mutare.exs
[
  mutators: [
    :all,                            # Mutare's built-ins for ordinary Elixir
    {Mutare.Ecto, repo: MyApp.Repo}  # the Ecto surface
  ]
]
Then run Mutare as usual. Listing the entry both registers the plugin's query-DSL routing and
enables its mutations; repo: (one module, or a list when the app has several) is optional for
query and changeset mutations, and is what lets it recognise Repo.* calls regardless of how
they're aliased or imported.
What it mutates
Every mutation is tagged with a family, so you can enable or report on them individually
(see Configuration). They cover three surfaces:
Inside where / having conditions — delivered through Ecto's ^/dynamic injection so
the query still compiles once and the active mutant is chosen at build time:
	Family	Example	Question a survivor raises
	comparison	u.age > 18 → >= 18	Is the boundary tested?
	null_predicate	is_nil(u.x) → not is_nil(u.x)	Is the NULL case tested?
	connective	a and b → a or b	Does any row distinguish the two?
	membership	x in ^list → x not in ^list; exists(…) → not exists(…); x in [a, b] → x in [b]; like → ilike	Polarity / set membership / case-sensitivity
	arithmetic	u.a + u.b → u.a - u.b; * ↔ / (also in select/order_by values)	Does the computed value matter?
	coalesce	coalesce(u.x, 0) → u.x (also in select/order_by values)	Is the NULL fallback exercised?
	temporal	ago(3, "day") ↔ from_now(3, "day")	Does a row near now pin the direction?
	integer_literal	u.age > 18 → 19 / 17 / 0	Off-by-one in an integer literal
	float_literal	u.score > 2.5 → 3.5 / 1.5 / 0.0	Off-by-one in a float literal
	string_literal †	u.name == "ok" → "" / "mutare"	Is the string value tested?
	atom_literal †	u.status == :active → :mutare	Is the atom value tested?
	boolean_literal †	… and true → … and false	Is the boolean operand tested?
	binding_reorder	[a, b] → [b, a]	Does their declared order matter?
	filter_drop	drop a whole where/having clause	Is this filter tested at all?

† Off by default (opt-in). A string, atom, or boolean literal mutant is the most likely to be a
noisy survivor — a string/atom because its value space is large (an in-fragment string the
broadest), a boolean because a direct boolean literal in a condition is rarely idiomatic. Enable
them with families: :all or by naming them in an explicit list (see Configuration). The numeric
arms (integer_literal/float_literal) are on by default. Whatever the selection, a literal at a
structural position of a known Ecto DSL form — the fragment template, the interval unit of
datetime_add/date_add/from_now/ago, the cast type of type/2, the name in field/2,
as/1/parent_as/1, or selected_as — is never mutated (it shapes the SQL, so a mutant would
just be a broken query, not a test signal). An interpolated name is covered too: in
field(u, ^(sort || :inserted_at)) Mutare's core families mutate the Elixir that computes the
name, never a literal that is the name.
Query shape — ordering, pagination, joins, aggregates, and the query terminals:
	Family	Example
	ordering	order_by: [asc: u.name] → [desc: u.name]
	ordering_nulls	:asc_nulls_first → :asc_nulls_last
	bound	limit: 10 → 9 / 11, or drop the limit/offset
	join_type	left_join: → inner_join:, full_join: → left_join:/right_join:; likewise join(q, :left, …) → join(q, :inner, …) (narrows cardinality)
	combination	intersect ↔ except, intersect_all ↔ except_all (union is left alone)
	aggregate	sum(u.x) ↔ avg(u.x), min ↔ max (in select/order_by/having, or Repo.aggregate)
	clause_drop	drop a clause that is neither a filter nor a bound — a pipe stage (q |> group_by(…), |> select(…), |> join(…), … → q) or a from key (group_by:, distinct:, preload:, …); never order_by: an unordered result has no defined order to test
	query_terminal	Ecto.Query.first ↔ last

Repo writes and changesets — plain calls, no query DSL involved:
	Family	Example	Question a survivor raises
	persistence	Repo.insert(cs) → non-persisting apply_action	Does a test assert the write actually happened?
	on_conflict	swap on_conflict: on insert/insert!/insert_all — :nothing→:raise, :raise→:nothing, :replace_all→:nothing	Is the conflict behaviour tested?
	validation_drop	drop validate_required, unique_constraint, …	Is the rule it enforces tested?
	validation_boundary	validate_number(:age, greater_than: 0) → greater_than_or_equal_to: 0 (and less_than ↔ less_than_or_equal_to)	Is the bound itself tested?
	hook_drop	drop prepare_changes / optimistic_lock	Is the side effect / lock asserted?

Direct, aliased, and import/use-bundled call styles are all recognised.
Schema definitions (schema/embedded_schema) are left untouched: a mutated field name is a
broken schema, not an interesting mutant. For the same reason, listing the plugin holds a few
changeset positions back from Mutare's core families: a stage's written field atom
(validate_length(cs, :name, …) — an unknown field raises), apply_action's action atom, the
option keys of validate_number (an unknown option raises; validation_boundary swaps strict
and non-strict keys, and core still mutates the bound values), and a written count: mode
of validate_length. Core still mutates its keys: Ecto ignores an unknown one, so min: → mutare:
is a live mutant — that bound alone gone.
Coverage by spelling
Ecto lets one query be written as a from keyword list (piped too:
User |> from(as: :u, where: …)) or as composable stages (q |> where([u], …), or the same
calls written directly, where(q, [u], …)). Most families reach the same mutated queries either
way; the differences below mean that respelling some queries changes which mutants they get.
		from keyword form	composable stages
	A condition (where/having/or_*, a join's on:): every in-condition family, filter_drop, keyword-shorthand values	✓	✓
	bound, ordering, ordering_nulls, join_type, combination; aggregate/arithmetic/coalesce in a select/order_by	✓	✓
	binding_reorder	the source list (from [a, b] in q), which every clause reads	each stage's own list
	clause_drop	✓ group_by:, distinct:, preload:, lock:, select_merge:, with_ties:, a set operation; ✗ a join, select:, update:, windows: — the rest of the keyword list may need them, and it is compiled as a whole	✓ each of those, and with_cte
	The query being refined, when computed — recent(2)	✓ from(recent(2), …) and recent(2) |> from(…); ✗ inside a binding declaration (from p in recent(2))	✓ where(recent(2), …) and recent(2) |> where(…): Mutare's own families mutate it
	The query being refined, when a schema or table name	held back from Mutare's families (a swapped name is a broken query)	held back in both direct and piped calls (where(Post, …), Post |> where(…))

A binding declaration piped into from, such as (p in User) |> from(where: p.age > 18),
gets every mutant its direct spelling gets: hosted condition and literal-bound mutations,
whole-call rewrites such as clause drops and ordering flips, and the reorder of a source
binding list (([a, b] in q) |> from(…) → [b, a] in q).
A dropped pipe stage is reported as the pipe up to that stage collapsing to what flows into
it — q |> where(…) |> limit(10) with the where dropped reads q |> where(…) → q — and is
located at the stage's line, so a # mutare:ignore over the stage keeps working.
Where an expression is written matters as well:
	A subquery's interior is mutated inside conditions, both as inline from and as
composed query stages, including the terminal stage. Inline from coverage includes bounds
and windowed value-query ordering. EXISTS retains projection mutations wherever a projected
value can decide whether a row survives: across EXCEPT and INTERSECT, or a UNION or
DISTINCT followed by an offset. It also keeps a mutation that removes the query's only
aggregate. General clause drops and unwindowed scalar ordering are not composed there.
A subquery inside a from binding (from s in subquery(…)) remains raw. Built first and
passed by variable, the subquery gets ordinary query coverage.
	A ^ pin's interior is ordinary Elixir, which Mutare's own families mutate when the pin
sits in a condition (where: p.views > ^(min + 1)). In any other clause — limit: ^(page_size + 1), order_by: ^[asc: dynamic(…)], a select — the interior is left alone. An
expression or a dynamic bound to a variable first is mutated where it is built; the same
code written inside such a pin is not.

A dropped stage can break the query rather than weaken it. q |> join(…) → q is the query
without the join only when nothing later needs what the stage provided. When a later stage
does — the join's binding, a windows name an over/2 uses, the limit a with_ties
qualifies, a CTE a join reads, a schemaless source's select — the mutant raises as the query
is built, planned, or run. Any test that executes the query kills it, whatever that test
asserts: the kill shows that the stage runs, not that its effect is tested. A pipeline is
assembled at runtime, often across functions, so a single stage cannot show which case it is
in. (Dropping a join ahead of another also runs, with the later positional bindings shifted
onto the freed slot.) A from key drops only where nothing in the same from can need it, so
the query without it always compiles — though the engine may still object, as Postgres does to
a select that mixes an aggregate with a plain column once its group_by: is gone.
Configuration
Each {Mutare.Ecto, …} entry takes:
{Mutare.Ecto,
 repo: MyApp.Repo,                 # optional — identifies Repo.* calls; a module or a list
 families: :default,               # the default; or :all, a list, or {:default | :all, except: […]}
 dialects: [:postgres]}            # gate dialect-specific mutations (default: portable core)
	repo: — identify the Repo module for aggregate and write-call mutations — one module, or a
list (repo: [MyApp.Repo, MyApp.ReplicaRepo]) when the app has several. Omit it when only
query/changeset families are needed; Repo-call families then produce no mutations.

	families: — select the catalog. Every family above is independently toggleable; an unknown
name raises an ArgumentError. Accepts:
	:default (the unset default) — every family except the opt-in string_literal /
atom_literal / boolean_literal arms (see the † note above);
	:all — every family, including those opt-in arms;
	an explicit list, e.g. [:comparison, :null_predicate] (name the opt-in arms here to add them);
	{:default | :all, except: [families]} — a base set minus exclusions; the easy way to disable a
default-on arm, e.g. {:default, except: [:integer_literal]}.


Mutare.Ecto.families/0 returns the full set and Mutare.Ecto.default_families/0 the default
subset.

	condition_delivery: — :auto (default) chooses between weaving and static rebuilds;
a condition holding a custom macro is already rebuilt, since its expansion may bring syntax
the receiving clause rejects in a dynamic. :static rebuilds every condition in that plugin
instance, keeping the written builder path while retaining their mutations. Marking mutation
sites ignored does not change how a condition is delivered.

	dialects: — enable mutations that aren't portable across all adapters. The default [] is
the portable core (safe on SQLite, Postgres, MySQL alike). :postgres adds like↔ilike;
:postgres/:mysql add the LEFT↔RIGHT join swap (SQLite has no RIGHT JOIN).

	as: — rename the family in the report. List the plugin more than once with different
families:/as: to report a sub-family under its own name, or different repo:/as: to report
each repo's mutants separately (a single repo: [A, B] entry reports both as ecto).


Unknown plugin option names raise an ArgumentError; as: is handled and removed by Mutare before
the remaining options reach this plugin.
Equivalence reporting
A surviving >=↔>, and↔or, or is_nil mutant may require specific fixture data to
distinguish it from the original — a boundary row, a NULL, an orphan. The plugin annotates these
families with the specific data needed to kill each mutant, so the report reads:
… SURVIVED  — kill may require a row whose value sits exactly on the bound — …
… SURVIVED  — kill may require NULL rows in the ordered column — …
… SURVIVED  — kill may require an orphan row — …
The reasons are distinct — a boundary value, NULL exclusion (==/!=), three-valued and/or,
an arithmetic identity operand (0 for +/-, ±1 for *//), a NULL row for the coalesce
default, a near-now row for the ago/from_now flip, NULL ordering, join cardinality, a
changeset value on a validate_number bound — so the notes are too, rather than one catch-all
string.
Mutare.Ecto.equivalence_sensitive_families/0 returns that set, and with as: you can group them
under their own report name to separate "needs a boundary fixture" from "needs any test at all":
# .mutare.exs
[
  mutators: [
    :all,
    {Mutare.Ecto, repo: MyApp.Repo, dialects: [:postgres],
     families: Mutare.Ecto.equivalence_sensitive_families(), as: :ecto_boundary_null},
    {Mutare.Ecto, repo: MyApp.Repo, dialects: [:postgres]}
  ]
]
Because the catalog is SQL-native, it also never emits the always-equivalent mutations (like
x * 1) that would otherwise inflate your denominator and dilute the score.


  

    Changelog

All notable changes to this project are documented in this file.
The format is based on Keep a Changelog,
and this project adheres to Semantic Versioning.
Unreleased
0.4.2 - 2026-10-04
Changed
	Requires Mutare 0.5.1 ({:mutare, "~> 0.5.1"}).

Fixed
	A keyword filter on a __MODULE__ source (from p in __MODULE__, where: [slug: "x"], or
__MODULE__.Comment) now reads its column types from the schema, as an aliased source
already did. Before, a literal compared with a column whose type's cast/1 may change it was
still interpolated and mutated.

0.4.1 - 2026-10-03
Changed
	Requires Mutare 0.5 ({:mutare, "~> 0.5.0"}).

0.4.0 - 2026-09-30
Changed
	Mutare 0.4.3 or newer is required ({:mutare, "~> 0.4.3"}).
	Island mutations use core's collect_expression/3 and Mutation.map_node/2 to preserve
their source attribution, producer, note and variants through nested query delivery.
Hosted SQL mutations also retain their attribution: reports show the specific changed
expression, and line-specific ignores can distinguish changes inside the same condition.
This requires Mutare 0.4.2 or newer.

Fixed
	Rebuild, instead of weaving, a where/having condition that is the literal true or has a
mutant that is: Ecto's dynamic filter path discards such a condition, so a woven
where: false, or_where: true returned no rows at baseline, and an or_where mutant to true
delivered a different query than it reported. Rebuild, likewise, a condition whose pin or
non-boolean literal takes the clause's own type (where: coalesce(^flag, false)): the static
build casts it as :boolean, a dynamic as :any; count(x, :distinct)'s argument and
filter/2's aggregate pass the type on too. Both checks read through the filter/1
Ecto's escape erases, and count a call Ecto may be expanding as a macro as possibly either.
	Under EXISTS, observe the projection when a grouping or DISTINCT ON term may name a
projected column by position (group_by: 1, a fragment, a pin) past an offset or beside a
having, and stop reading group_by: nil as grouping the query. A module attribute or macro
in a grouping term may evaluate to either. A keyword having counts as reading a bare column,
and an aggregate over only an enclosing query's columns (max(parent_as(:outer).x)) no longer
counts as aggregating the subquery. Every such observation check now counts a call outside
Ecto's query vocabulary, which Ecto can only be expanding as a macro, as unknown, whether or
not the macro's routes are registered. The vocabulary is keyed by name and arity, as Ecto
dispatches (an author's coalesce/1 or sum/2 is a macro), and a macro in the projection may
define an alias.
	Leave a keyword filter's value unmutated where its column's type may cast/1 it to another
value (a custom type, Ecto.Enum, :binary_id): interpolated for its mutants, the value was
cast where the written literal is only dumped, so the baseline bound a different value. The
schema is read through the call site's aliases with Mutare.CallRouting.Call.resolved_module/2,
new in Mutare 0.4.3, which is now the minimum; a module written as an atom
(:"Elixir.MyApp.Post") is read too. A source the plugin cannot read keeps the
previous behaviour.
	Swap comparison, connective and like/ilike forms only at Ecto's arity 2: an author's
like/1 macro was swapped to a nonexistent ilike/1, failing the whole metamutant build.
Read a remote over/2 as an author macro, never a window: it crashed the transform.
	Read Ecto's names that are grammar of one position only (map/2 in a select, constant/1
as a fragment argument) as possible macros anywhere else.
	Stop pruning min/max swaps, and mutants inside them, beneath is_nil: on SQLite the
aggregate also picks the row a bare column is read from.
	Read a window named in over/2 (over(row_number(), :w)) from its windows: definition
when judging whether an EXISTS projection mutant changes the query's aggregation, as the
same options written inline are read; each use counts, so a drop that leaves another use
keeps the aggregation. over/2 is Ecto's own in every grammar (it had been read as a possible
macro outside a window, keeping every mutant around a window).
	Read as/1 and parent_as/1 as Ecto's own only as a field's receiver (as(:p).x), and
map/2/struct/2 only over a binding variable: elsewhere Ecto expands a same-named macro,
and a standalone or_where: as(…) expanding to true had been woven and lost its row.
	Stop counting an aggregate inside a macro's argument as certain when judging an EXISTS
projection mutant: the expansion may discard it (discard(sum(r.x))), so a live drop of the
query's only other aggregate was pruned.
	Read a window's function in its own grammar: Ecto takes only Ecto.Query.WindowAPI's
functions there and expands any other call, so over(coalesce(a, b)) is an author's
macro. Its coalesce drop had broken the whole metamutant's compilation, and an aggregate
in its arguments had been counted as certain when judging an EXISTS projection mutant.
	Read type/2's first argument in its own grammar: Ecto takes only the forms its type/2
heads name there and expands any other call, so type(is_nil(x), :integer) is an author's
is_nil/1. Its not is_nil swap had broken the whole metamutant's compilation, and an
aggregate it expands to had been missed when judging an EXISTS projection mutant.
	Leave a select take's field list (map(p, fields), struct(p, fields)) unmutated: Ecto
expands it to a list of atoms at compile time. A macro there had been mutated as SQL, which
broke the whole metamutant's compilation, and an EXISTS projection had counted it as an
aggregate.
	Leave a fragment's template unmutated: Ecto expands it to a string at compile time, so a
macro there (fragment(sql(), x)) had been mutated as SQL, breaking the whole metamutant's
compilation.
	Read what type/2 expands in a having as possibly a bare column when judging an EXISTS
projection mutant, and a positional grouping through filter/1 (group_by: filter(1) is
GROUP BY 1): each had pruned a live projection mutant.
	Rebuild, instead of weaving, a condition whose string sigil (coalesce(~s(0.5), false))
takes the clause's :boolean type: Ecto escapes the sigil as a literal, cast differently on
the dynamic path, so the woven baseline had returned other rows.
	Keep an EXISTS projection mutant that holds the same aggregates as the node it replaces
when an author macro encloses it: the macro may read the syntax (unwrap_sum(sum(x))), so
sum → avg had been pruned though it turned zero rows into one.
	Read over as Ecto's window only in the shapes its builder takes, a call-shaped function
with at most a window description: over(nil, x) or an over/3 is an author macro. One
expanding to true had been woven into an or_where, changing the baseline, and one
discarding an aggregate had had that aggregate counted when judging an EXISTS projection.
	Judge each call around an EXISTS projection mutant in the grammar Ecto reads it in:
inside an expression, merge/2 is an author macro that may read the mutated aggregate.
	Treat a pin that is a dynamic's whole body as a parameter, not a keyword filter: core's
mutants that change keyword keys inside it (dynamic(^Keyword.get([value: 1], :value, 0)))
had been dropped, though Ecto never reads a keyword list there as a filter.
	Count an aggregate in a projection fragment's argument as uncertain, and a projection
fragment as possibly defining an alias, when judging an EXISTS projection mutant: raw SQL
may make the aggregate a window function (fragment("? OVER ()", count())) or name an alias
a where reads (fragment("? AS n", x), on SQLite), and each had pruned a live mutant.
	Keep an inline subquery's order_by value mutant, without a window and under EXISTS,
where it may change whether the query aggregates: an aggregate in ORDER BY makes Postgres
aggregate the query (one row over empty input) and SQLite reject it, so
order_by: coalesce(1, sum(r.x)) → 1 changes the result. Such mutants had been pruned.
	Drop each occurrence of a repeated in-list element alone when it may evaluate differently
each time (p.id in [^next_id(), ^next_id()], ^provider.next(), ^value[:id], a
fragment): identical
syntax had been read as one value, and the single-occurrence drop was never offered. A
zero-argument remote call is no longer read as a field access where the plugin looks for
calls Ecto may expand.
	Keep every order_by value mutant of an unwindowed inline subquery that may aggregate while
a column neither grouped nor aggregated is observed: SQLite gives that column the row its
lone min/max picks, even from ORDER BY (order_by: min(r.x) → max(r.x)).
A window's inputs count too (over(sum(r.y)), over(filter(sum(r.y), c)),
over(fragment("first_value(y)")), partition_by: :y, a named window): a window
runs over the aggregated rows, so its function's arguments are bare columns there.
	Read a non-empty having list the plugin cannot read as pairs ([{:name, "Carol"}], which
Ecto reads as a keyword filter) as possibly naming a bare column when judging an EXISTS
projection mutant; it had been read as naming none.
	Read a named window written as an explicit tuple (windows: [{:w, [order_by: sum(x)]}])
from its definition, as the keyword spelling is: its aggregate had been missed when judging
an EXISTS projection mutant. The explicit-tuple spelling is now read everywhere the keyword
one is: a DISTINCT ON pair (distinct: [{:asc, 1}]), a window's options and sort pairs
(over(sum(x), [{:partition_by, y + z}])) and an order_by direction flip, which had each
been skipped, the first pruning a live EXISTS projection mutant.
	Leave a dynamic select map's keys unmutated, written or pinned (%{p | title: "x"},
%{^:title => p.title}): a key names a field of the result or of the updated struct, and
its atom-literal mutant raised a KeyError when the results were loaded. A value is still
data, a 2-tuple inside it included (%{pair: {11, 22}}).

	Rebuild, instead of weaving, a from condition followed by a filter which is, or may become,
the literal true (or []): a woven condition made the rest of the from runtime, where
Ecto discards or_where: true, and the baseline lost it. The piped spelling is not yet
handled: in from(p in Post, where: p.views > 10) |> or_where(true), instrumenting the
from still makes the or_where runtime, and the baseline returns only the rows the from
selects. A chain rooted at a schema or a variable (Post |> where(…) |> or_where(true)) is
unaffected, since Ecto builds it at runtime natively and discards the true there too.
	Observe an EXISTS projection that splices a pinned list (fragment("max(?)", splice(^list))):
the list's length is the call's arity, which can turn SQLite's scalar max into its
aggregate, so a core mutant of the list may decide existence.
	Rebuild, instead of weaving, a condition that splices (fragment("? IN (?)", p.id, splice(^values))): the dynamic path binds the spliced list once per placeholder, and the woven
baseline failed with more parameters than placeholders. Rebuild, likewise, a condition holding
a call Ecto can only be expanding (an author macro, registered or not, or a module attribute),
outside a pin and a subquery's argument: its expansion may splice
(member_sql(p.id, ^values)), or bring a subquery a having rejects in a dynamic, where the
source shows neither. condition_delivery: :static is no longer needed for such a macro. A
splice inside a subquery's argument no longer forces the rebuild: that query is built apart,
with its own parameters.
	Hand core the pin in a named binding read through a dot (as(^name).id, parent_as(^name).id)
and a window's pinned sort direction (over(f, order_by: [{^direction, p.id}])); neither had
been reached.
	Hand core a pin nested in a compound cast type (type(x, {:array, ^(if flag, do: …)})), as a
structural island: the walk skipped the whole type, and the pin's logic went unmutated.
	Drop each occurrence of a bare pinned variable in an in-list alone (p.id in [^d, ^d]): it
may hold a dynamic, which Ecto expands afresh at each occurrence, so the two may differ.
Dropping either of two identical such elements is offered once.
	Drop each occurrence of ago/2 or from_now/2 in an in-list alone: Ecto builds each on its
own DateTime.utc_now(), so identical occurrences are distinct values, and dropping them
together had replaced two live single-occurrence drops.
	Read fragment() as a macro Ecto expands (its fragment heads take at least the query): a
coalesce(fragment(), false) drop had been woven into an or_where, where a fragment()
expanding to true is discarded.
	Observe a window function beneath is_nil alike for over/1 and over/2: the one-argument
spelling offered the sum → avg swap the two-argument one prunes.
	Leave a binary literal's segments unmutated: <<0>> → <<-1>> is no query Ecto accepts, and
failed the whole metamutant build. This holds in a projection and an ordering too, where the
value walk had also read a size specifier as arithmetic (<<0::unsigned-integer-size(128)>>
→ unsigned + integer).
	Read a projection's select grammar only at its own level: map/2 inside coalesce is an
ordinary expression, where Ecto expands a same-named macro.
	Protect inline window grammar in free-standing dynamics, including opt-in atom mutations.
	Mutate list-valued dynamics and repeated explicit join predicates; permit hosting a sole
explicit predicate on an association join.
	Retain projection mutations under EXISTS with EXCEPT or INTERSECT, and wherever else
a projected value can decide whether a row survives: a UNION or projection DISTINCT
followed by an offset, a selected_as/1 read outside the projection, or a source query
whose own clauses are out of view.
	Keep an EXISTS limit drop unless the limit it uncovers is known to match it in zero-ness:
dropping limit: 5 from limit: 0, limit: 5 uncovers the zero, and a pinned limit may be
zero at runtime.
	Withhold the coalesce drop where Ecto refuses the wrapped expression (a literal nil
compared with >/==/…, a bare comparison as type/2's first argument), which failed the
whole metamutant build.
	Withhold the coalesce drop where it would leave a literal nil as an inline subquery's
keyword-filter value (where: [value: nil]), or a pin where Ecto reads it as fields: a
select/select_merge/order_by expression, an order_by entry, or a window option
entry.
	Keep an EXISTS projection mutant that removes the query's only aggregate:
select: coalesce(0, sum(r.value)) is one row even over no input, while select: 0 is none.
An ordinary aggregate inside a window's operands or options counts, and a having does not
fix the aggregation (Ecto drops a runtime-true one; SQLite rejects HAVING on a query that
does not aggregate). A drop that keeps an aggregate in its retained operand is still pruned.
The aggregation is read from the effective projection, after select_merge replaces earlier
fields, a map update's pairs, or merge/2's right operand. Under EXISTS, every
projection pin except a query parameter reaches core: the whole projection, a map key, or a
map/2 take's field list decides which fields survive, and so whether the query aggregates.
A windowed fragment counts as possibly hiding an aggregate.
	Observe an EXISTS subquery's projection where another clause may read it: a projection
alias read through a pinned dynamic or a fragment, not only a written selected_as/1;
and, on SQLite, a having that reads a column neither grouped nor aggregated, whose value
comes from the row min/max picks.
	Mutate a value subquery's ordering when its source is a query, which may bring the limit.
	Beneath is_nil, mutate a window's partition and ordering keys: their values decide which
rows the window function reads, even when their NULL-ness is unchanged.
	Include terminal composed subquery stages, inline subquery bounds, and windowed value-query
ordering in mutation coverage.

Added
	condition_delivery: :static preserves static condition building for opaque custom macros
whose expansions cannot use Ecto's dynamic path.

0.3.0 - 2026-09-26
Changed
	Breaking: Mutare 0.4.1 or newer is required ({:mutare, "~> 0.4.1"}). Mutare now hands
a pipe stage to the plugin as the direct call it is sugar for, so the plugin reads a query
source, a changeset, or a Repo write's value at argument 0 in both spellings, and the
pipe_left/pipe_mode reading of 0.3.1 is gone.
	Query regions resolve through the public Mutare.Analyze.resolve/2 API. Core reroutes
rebuilt calls, so clause drops no longer need plugin-side routing-metadata repair.
	A dropped pipe stage collapses to what flows into it. q |> where([u], u.active) with
the where dropped now reads q |> where([u], u.active) → q in the report, where it read
where([u], u.active) → Elixir.Function.identity(); a stage in the middle of a chain is
diffed over the pipe up to it (q |> where(…) |> limit(10) → q |> where(…)) and is still
located at the stage's line. The same holds for a dropped changeset validator or hook and for
the persistence rewrite of a piped Repo write, which now nests its apply_action chain
around the piped value instead of emitting a pipe stage. The mutants and their kills are
unchanged.
	A source binding list piped into from is reordered too. ([a, b] in q) |> from(…) now
gets the binding_reorder mutant ([b, a] in q) its direct spelling always had; through
0.2.1 the piped declaration was read-only.

Added
	A CTE query pinned inline is mutated where it is written. with_cte("name", as: ^from(…)) now gets every mutant the same query gets when bound to a variable beforehand
(popular = from(…); … |> with_cte("popular", as: ^popular)): the plugin's own SQL mutants
inside it and Mutare's families on its Elixir. An as: written as SQL (fragment("…")) and
the other options stay as written.

Fixed
	Nested query macros no longer suppress the surrounding fallback condition mutants, such
as comparison and aggregate swaps in a having containing subquery(from(…)), through
Mutare 0.4.1's fix for macros inside raw/hosted syntax.

0.2.1 - 2026-09-19
Fixed
	Computed from sources retain their upstream mutants, in both direct and piped forms.
Schema aliases, table names and source tuples now stay unmutated on the left of composable
query stages, just as they do in direct calls.
	Piped binding declarations ((p in Post) |> from(where: p.views > 5)) supply their bindings
to hosted conditions. Whole-call rewrites, including clause drops, ordering flips and
fallback condition rewrites, also run on this spelling. Source binding reorders remain
unavailable because the left operand is read-only.

Changed
	Mutare 0.3.1 or newer is required ({:mutare, "~> 0.3.1"}) for syntax-preserving
pipe-stage delivery and the Call.pipe_left API used by source routing and binding discovery.

0.2.0 - 2026-09-17
Added
	validation_boundary, a changeset family: the strict/non-strict swap of a
validate_number/3 bound — greater_than ↔ greater_than_or_equal_to,
less_than ↔ less_than_or_equal_to — the changeset counterpart of the in-query
comparison swap, on by default and equivalence-sensitive (a kill needs a
changeset whose value sits exactly on the bound). equal_to/not_equal_to are
deliberately not swapped; validate_length's inclusive min/max have no
strict counterpart, so Mutare's integer family still provides their off-by-one mutations.

	clause_drop reaches a from keyword list. from(p in Post, group_by: …)
can now lose its group_by:, as q |> group_by(…) always could — likewise
distinct:, preload:, lock:, select_merge:, with_ties: and the set
operations (union:, except:, …), under the same clause_drop family.
A from is compiled as one keyword list, so only a key the rest of the list
cannot need is dropped: a join (other clauses read its binding), select:
(a schemaless source requires one), update: and windows: are left alone.
Expect more mutants on existing from queries.

	join_type reaches a standalone join. join(q, :left, [p], c in Comment, on: …)
and q |> join(:full, …) now have their qualifier narrowed — :left → :inner and
:full → :left, plus :left ↔ :right and :full → :right under
dialects: [:postgres] or [:mysql] — exactly as a from's left_join: key always
was, under the same # mutare:ignore[ecto:left] labels. Only a written qualifier is
swapped, never a computed one.

	A standalone join written without a binding variable has its on: mutated.
join(q, :inner, [p], "audit", on: p.id > 1) (or a bare subquery, fragment,
^source join — typically reached through its as: name) used to receive only
its stage drop; its on: now gets the same in-query mutants as a named join's.


Changed
	Mutare 0.2.1 or newer is now required ({:mutare, "~> 0.2.1"}, raised from
~> 0.1). Sourceror 1.12.3 corrected two range over-counts that Mutare had
compensated for, so against an older Mutare the compensation double-corrects: a
mutant whose range ends at a bare true/false/nil renders its diff one
character short (where: :mutatede), and the JSON/SARIF reporters emit the
short endColumn. Mutare 0.2.1 drops the compensation and floors Sourceror to
match. Only a survivor's reported location was ever affected — never which
mutants are generated, nor how they behave.

	The README states what each query spelling gets, instead of "both syntaxes are
covered". Most families reach the same mutated queries from a from keyword
list and from composable stages, but not all: a join, a select and a
windows drop from a pipeline only, a computed query is
mutated under where(recent(2), …) and not under from p in recent(2), and a
schema or table name on a pipe's left (Post |> where(…)) is not held back from
Mutare's own families. The new "Coverage by spelling" section lists these, along
with two placement effects — only an inline from subquery is entered, and a
^ pin's interior is mutated inside a condition only — and what a dropped stage
does when a later stage depended on it. Each row is pinned by a test.

	Changeset stages are routed. Listing the plugin now holds back from Mutare's
core families the changeset positions where a core swap is a crash rather than
a mutant: a written field atom (validate_length(cs, :name, …) — swapping it
names a field Ecto raises on), the option keys of validate_number
(greater_than:, message:, … — Ecto rejects unsupported options), and
a written count: mode of validate_length (:mutare is no mode Ecto
dispatches on). Core still mutates validate_length's keys: Ecto ignores an unknown
key, so min: → mutare: is a live mutant — that one bound gone, the call
otherwise intact — finer than the whole-call drop. The bound values still
receive core's literal mutants, and a field list
(validate_required(cs, [:name, :email])) stays an ordinary expression for
core's list families.

	An unnamed assoc join follows the assoc rule. The on: of an
assoc join is left to the whole-query families, never mutated in place — but
the rule recognised only c in assoc(p, :posts), so a from join written as a
bare assoc(p, :posts) had its on: mutated in place all the same. Both
spellings are now treated alike.


Fixed
	A from join written without a binding variable no longer shifts the bindings
of the joins around it. Ecto binds cross_join: "audit" (or a bare subquery,
fragment, assoc, ^source join) anonymously and still counts it, but the
binding list the plugin re-declares for a hosted where/having/on: left it
out — so in from p in "posts", cross_join: "audit", join: c in "comments", …
a condition on c was resolved against "audit". That held for every branch of
the woven selector, the unmutated one included: where the two tables share the
column the condition reads, the instrumented query ran without error and
returned the wrong rows, so tests could fail (or mutants be misjudged) under
Mutare that pass without it. An unnamed join is now re-declared as _
([p, _, c]; [p, ..., c, _] when the source is a composed query).

	Live mutants beneath is_nil are no longer pruned. Every mutant inside an
is_nil(...) argument except the coalesce drop used to be suppressed as
equivalent, on the claim that value mutations preserve NULL-ness. They do only
for some forms. A mutant there is now pruned only when it is known to be NULL
on exactly the original's rows — a literal bump, +↔-, sum↔avg/min↔max,
beneath +/-/*, coalesce and the aggregates — and everything else is
offered: *↔/ (a zero divisor is NULL on SQLite and MySQL), and↔or, a
literal or swap inside a fragment(...)
(is_nil(fragment("NULLIF(?, ?)", p.score, 0))), a JSON path key, a divisor.
A ^ pin beneath is_nil is now handed to Mutare's core families like any
other pin (^(opts[:min] || default) can turn nil). Expect new mutants on
such conditions; a plain is_nil(p.column) is unchanged.

	The *↔/ survivor note no longer says a zero divisor always raises: it
raises on Postgres and yields NULL on SQLite and MySQL.

	A condition that is itself a ^ pin keeps Ecto's own handling when
instrumented. With Mutare's core families enabled, a root interpolation
carrying mutable Elixir — where: ^[score: 5], or a computed
^(if enabled?, do: [active: true], else: []) — was woven behind a
dynamic/2 wrap like any other condition. Ecto reads a root interpolation by
its value (a keyword list is a field filter, a boolean a literal condition),
but inside dynamic/2 the same pin is a plain parameter, so the instrumented
query raised Ecto.QueryError even with no mutant active. Such a condition is
now woven pin-only over its interior, leaving Ecto's dispatch untouched; the
reported diffs are unchanged. A pin holding a bare variable (^filters) or a
dynamic was never affected.

	A subquery in a having no longer breaks the instrumented build. Ecto accepts
having: count(p.id) > subquery(…) written statically but rejects the same subquery
inside a dynamic having — and it rejects it when the query is built, not when the
module compiles. Weaving such a clause therefore raised "subqueries are not allowed in
having expressions" on every call of the function, the unmutated baseline included.
A having/or_having whose condition carries a subquery (subquery/1, exists, all,
any) now keeps its clause static: the same mutants are delivered as whole-call
rebuilds. where/or_where accept the dynamic form and weave as before.

	A binding declaration the plugin could not read no longer breaks the build.
Ecto accepts an interpolated binding name (where(q, [{^name, p}], …)) and an
explicit index (where(q, [{p, 0}, {c, 2}], …)); the plugin read neither, took
the declaration for an absent one, and hosted the condition behind
dynamic([], p.score > 10) — an unbound p, failing the single build. As a
from source (from([{p, 0}] in query, …)) the same list crashed the run
outright. Both forms (and the tuple spelling [{:post, p}]) are now read and
re-declared as written. A condition under a declaration still outside the
grammar — a computed index, or a name that calls a function, either of which
the re-declaration would evaluate a second time — gets the same mutants,
delivered as rebuilds of the whole call under the declaration as written; a
condition that is itself a ^ pin re-declares nothing, and is woven as usual.

	Several entries over a literal source no longer misplace its joins.
from([p, q] in Post, join: c in Comment, …) re-declared [p, q, c], placing
c at a binding that does not exist; it is now tail-anchored ([p, q, ..., c]).

	A keyword-shorthand condition is never hosted as a predicate. Two shapes
were: a shorthand written after a binding list (where(q, [p], score: 5)), and
a shorthand in a from whose sibling is hosted
(from(p in "posts", where: [score: 5], limit: 10) — also a join's
on: [score: 5]). The list was wrapped in dynamic/2, which rejects keyword
pairs, so the instrumented build failed to compile; the weave also displaced
Mutare's own ^-pinned mutants of the pair values, and with the opt-in
atom_literal family on, the column key itself was renamed.
Routing and hosting now share one classification, so a shorthand's values are
Mutare's to mutate, per pair, whatever else the call contains. Inside an inline
subquery (exists(from c in "comments", where: [score: 5])) the pair values
keep their mutants and the column key is no longer renamed.

	A structural name keeps its protection behind a ^ pin. A literal at a
structural position — the column of field/2, a cast type, an interval unit, a
binding or select-alias name — is never mutated when written into the query.
The same literal interpolated (field(p, ^:score), ago(^n, ^"day"),
type(^v, ^:integer), selected_as(^:total), a fragment's
identifier(^"und")) was handed to Mutare's core families as ordinary data and
swapped for a sentinel: an unknown column, or a unit Ecto rejects when the
query is built — a broken query under that mutant, not a test signal. An
interpolated value now keeps the role of the position it fills. A literal that
is the name — written directly, or as a || default or an
if/case/cond branch — is left alone; the Elixir that computes a name (the
condition choosing a column, a lookup key) still mutates. Conversely, the
protection of a pinned keyword filter's column keys (where: ^[score: 5]) now
applies only where Ecto reads a keyword list as a filter: an option list inside
an ordinary interpolated value (p.score > ^lookup(n, scope: :all)) gets
Mutare's usual mutants again.


0.1.1 - 2026-09-07
Fixed
	No compiler warning on Elixir 1.20. The host routing re-checked the
literal kinds Mutare.AST.literal_value/1 already guarantees, which 1.20's
type inference reports as a test that always succeeds while compiling the
dependency (and which failed the package's own warnings-as-errors CI). The
redundant check is gone; behaviour is unchanged.
	The README's install snippet names real versions (~> 0.1 for both
mutare and mutare_ecto) instead of the "~> ..." placeholders left
from before publication.

0.1.0 - 2026-09-07
Initial release.
Added
	An SQL-semantics mutation catalog for the Ecto surface, independent of
Mutare's Elixir-semantics built-ins: every mutation is one a real SQL engine
will run, and equivalence reasoning follows SQL's three-valued logic.
	In-condition families (delivered through ^/dynamic injection so the
query still compiles once): comparison, null_predicate, connective,
membership, arithmetic, coalesce, temporal, integer_literal,
float_literal, the opt-in string_literal/atom_literal/boolean_literal
arms, binding_reorder, and filter_drop.
	Query-shape families: ordering, ordering_nulls, bound, join_type,
combination, aggregate, clause_drop, and query_terminal.
	Repo-write and changeset families: persistence, on_conflict,
validation_drop, and hook_drop.
	Both query syntaxes — the from keyword form (piped too) and the
composable pipe form — across direct, aliased, and import/use-bundled
call styles; schema definitions are left untouched.
	Configuration per {Mutare.Ecto, …} entry: repo: (Repo-call
recognition — one module or a list), families: (:default, :all, an explicit list, or
{base, except: […]}), dialects: (portable core by default; :postgres /
:mysql gate dialect-specific swaps), and as: report renaming.
	Equivalence reporting: boundary/NULL-sensitive families annotate each
survivor with the specific fixture data a kill would need
(Mutare.Ecto.equivalence_sensitive_families/0).
	Structural-position safety: literals that shape the SQL (fragment
templates, interval units, cast types, field/binding names) are never
mutated, so these positions cannot cause the single metamutant build to fail.
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MIT License

Copyright (c) 2026 Benjamin Fox

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.
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In-fragment SQL mutations for a free-standing dynamic/1,2 call — the expression a user
builds ahead of time and splices later:
d = dynamic([p], p.views > 100)
Repo.all(where(query, ^d))
The body is a general SQL expression, including lists, maps, aliases, and windows.
It shares SQL value semantics with a hosted where/having, so the same catalog
walks it (Mutare.Ecto.Fragment, scalar and aggregate swaps folded in — sum↔avg for a
dynamic used in a having). At the where(q, ^d) splice site, a top-level ^d is hosted
like any other condition, but the catalog stops at the pin. Its interior contains only a bare
variable, which core does not mutate (Mutare.Ecto.Island). The splice therefore produces no
mutations; this module mutates the dynamic where it is built.
Delivery differs from the hosted path. dynamic is registered :raw
(Mutare.Ecto.Surface.macro_registrations/0), so core never descends into its DSL arguments —
but core still offers the whole call to mutate/2 (which is why it is :raw, not the
call-level :skip: a skipped call is never passed to a mutator), and a free-standing dynamic
sits in an ordinary expression position (its value is a runtime %Ecto.Query.DynamicExpr{}, not a spliced
query clause). So each mutant is the whole call rebuilt with exactly one point of the condition
swapped, delivered by Mutare's ordinary in-place selector case — the same Bucket-1 delivery as
the whole-from rewrites in Mutare.Ecto.Query. No host / ^-weaving is needed, each selector
branch invokes the dynamic macro independently, and exactly one DynamicExpr builds per run.
Each mutant is still reported at the mutated expression — the walk anchors it
(Mutare.Ecto.Walk) — so a line-scoped # mutare:ignore reaches one comparison of a
multi-line dynamic.
The written binding list is preserved (Mutare.Ecto.BindingReorder handles reordering).
Mutare.Ecto.Island supplies pin-interior mutants, delivered here as whole-call rewrites.
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        mutations(call, context)

      


        Every single-point in-fragment mutant of a free-standing dynamic/1,2 call, each the whole
call rebuilt with one condition position swapped — the plugin's own catalog mutants as
Mutare.Ecto.Tags, the island mutants returned by core as producer-attributed
Mutare.Mutator.Mutations — or [] when there is nothing to mutate. The last argument is a general SQL expression, including a list or map;
it is not classified as a filter. Its declaration is never read: the whole-call rebuild re-emits the written list as it stands, so
even one the plugin cannot interpret (which a woven dynamic/2 could not re-declare) is
mutated here.
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          @spec mutations(Mutare.Ecto.AST.QueryCall.t(), Mutare.Ecto.Context.t()) :: [
  Mutare.Ecto.SubMutator.tagged() | Mutare.Mutator.Mutation.t()
]


      


Every single-point in-fragment mutant of a free-standing dynamic/1,2 call, each the whole
call rebuilt with one condition position swapped — the plugin's own catalog mutants as
Mutare.Ecto.Tags, the island mutants returned by core as producer-attributed
Mutare.Mutator.Mutations — or [] when there is nothing to mutate. The last argument is a general SQL expression, including a list or map;
it is not classified as a filter. Its declaration is never read: the whole-call rebuild re-emits the written list as it stands, so
even one the plugin cannot interpret (which a woven dynamic/2 could not re-declare) is
mutated here.
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A mutation-testing plugin for Ecto — a Mutare.Mutator that mutates the Ecto
surface (Repo calls, changeset pipelines, and the query DSL) while respecting
SQL semantics.
Enable it with a module entry, adding repo: when Repo-call mutations are needed:
# .mutare.exs
[mutators: [:all, {Mutare.Ecto, repo: MyApp.Repo}]]
Listing it both registers the plugin's macro routing (via Mutare.CallRouting.call_routes/0,
discovered automatically) and enables its mutations. Query, changeset, and schema handling do
not require repo:; that option only identifies the module(s) matched by the Repo-call families.
This module delegates to sub-mutators selected by node type
(Mutare.Ecto.Dispatcher): Mutare.Ecto.RepoAggregate and Mutare.Ecto.RepoWrite (Repo calls), Mutare.Ecto.Changeset
and Mutare.Ecto.ValidationBoundary (changeset pipelines), Mutare.Ecto.Query (whole-from mutations), Mutare.Ecto.Clause and
Mutare.Ecto.QueryTerminal (standalone/pipe clause macros and first/last),
Mutare.Ecto.BindingReorder (positional binding transpositions on any binding-list macro),
Mutare.Ecto.ClauseDrop (removing a standalone/pipe clause stage — q |> where(…) → q),
Mutare.Ecto.Dynamic (in-fragment mutations of a free-standing dynamic/1,2, rewritten whole-call
in place), and Mutare.Ecto.Host (localized in-fragment where/having mutations, via the SQL
catalog in Mutare.Ecto.Fragment).
Configuration
Each entry takes:
	repo: — the Repo module recognized by the Repo.aggregate and write-call families: one
module, or a list (repo: [MyApp.Repo, MyApp.ReplicaRepo]) when the app has several.
Optional when only query/changeset mutations are wanted; without it, Repo-call families are
inert.

	families: — narrow the SQL catalog. Accepts :default (the unset default — every family
except the opt-in :string_literal/:atom_literal/:boolean_literal arms, which are off
for safety), :all (every family, including those arms), an explicit list, or a
base-minus-exclusions {:default | :all, except: [families]}. Every family is independently
toggleable; see families/0 for the full set and default_families/0 for the default subset.
# turn the string/atom/boolean literal arms back on
{Mutare.Ecto, repo: R, families: :all}

# the easy way to drop a default-on arm
{Mutare.Ecto, repo: R, families: {:default, except: [:integer_literal]}}
Even when the string/atom arms are enabled, a literal at a known DSL form's structural
argument (the fragment template, an interval unit, a cast type) is never mutated — see
Mutare.Ecto.Fragment. Combined with :as (which renames the family in the report),
families: both narrows a run and lets a sub-family be reported under its own name:
{Mutare.Ecto, repo: R, families: [:comparison], as: :ecto_comparison}
For a per-site subset rather than a run-wide one, each family is also a # mutare:ignore
variant: # mutare:ignore[ecto:comparison] suppresses just the comparison mutants on that
line, the rest still running (see variants/0).

	condition_delivery: — :auto (default) weaves conditions where supported and rebuilds
the rest statically, among them any condition holding an author macro, whose expansion
may bring syntax the dynamic builder rejects (Mutare.Ecto.StaticCondition). :static
forces whole-call rebuilds of every condition. It does not change free-standing dynamics
or bound delivery.

	dialects: — gate dialect-specific mutations (default [], the portable core). :postgres
enables like↔ilike; :postgres/:mysql enable the LEFT↔RIGHT join swap (SQLite
lacks RIGHT JOIN).

	as: — rename the recorded family (a core convention; :as is consumed by Mutare and never
reaches the plugin). List the plugin twice with different families:/as: to split the
catalog into separately-named report families, or with different repo:/as: to report
each repo's mutants under its own name (a single entry with repo: [A, B] covers both under
one name).


Structural positions held back from core's families. Listing the plugin also suppresses a
little noise elsewhere: call_routes/0 routes the action atom of Ecto.Changeset.apply_action/2
and apply_action!/2 :raw, so no core family ever mutates it — the atom is metadata (it only
sets an error changeset's action), never behaviour. Likewise a changeset stage's written
field atom (validate_length(cs, :name, …) — a column name, which core would swap for an
unknown field Ecto raises on), the option keys of validate_number (greater_than:,
message:, … — Ecto rejects unsupported options; the plugin's :validation_boundary swaps
strict and non-strict keys, and core still mutates the bound values), and a written
count: mode of validate_length (:mutare is no mode). Core still mutates
validate_length's keys — Ecto ignores an unknown key, so the swap is a live mutant, not a crash — see
Mutare.Ecto.Changeset.Routing. This is not gated by families:, which selects what the
plugin produces; the routes apply whenever the plugin is listed.
Equivalence-sensitive families. Some mutants include a report note —
… SURVIVED — kill may require … — describing fixture data needed to distinguish their results.
Each note names the specific data a kill needs (a boundary row, a non-NULL row, NULL rows in
a column, an orphan row, …); Mutare.Ecto.Equivalence defines the set and each family's reason,
and the note is attached by finalize/2 (Mutare.Mutator.finalize/2) on every delivery path.
equivalence_sensitive_families/0 returns that set; with the :as convention you can
additionally group them under their own report name:
{Mutare.Ecto, repo: R, families: Mutare.Ecto.equivalence_sensitive_families(), as: :ecto_boundary_null}
Without a families:/as: split every mutation is recorded under :ecto.
Macro routing
call_routes/0 registers the compile-time DSL so Mutare core never splices a runtime selector
into a query expression (which would fail the single build). schema/embedded_schema are
routed :raw — a mutated field name or type is a broken schema, not a mutant. Every query-building
macro (from, where/having, join, order_by, limit, …) routes through the per-argument
classifier Mutare.Ecto.Host.Routing, whose :hosted positions the selector host
Mutare.Ecto.Host weaves behind Ecto's ^/dynamic injection — a where/having condition,
or a literal limit/offset bound (pin-only — Mutare.Ecto.Bound); every routed node is still
offered whole to mutate/2 for the in-place families. A free-standing dynamic/1,2 registers
:raw (its arguments are left as written, the call itself still offered) and is mutated
whole-call by Mutare.Ecto.Dynamic. The changeset stages (Mutare.Ecto.Changeset.stages/0)
route through Mutare.Ecto.Changeset.Routing, which only pins the structural positions above.
Resolution of these macros relies on Mutare's use-expansion (so the
use Ecto.Schema-injected import Ecto.Schema, and a use MyAppWeb, :live_view-bundled
import Ecto.Query, are visible) — hence the deployment requirement required_modules/0
declares: Ecto must be loadable in the Mutare process.

      


      
        Summary


  
    Functions
  


    
      
        default_families()

      


        The families enabled by default (the families: :default / unset set) — every family except the
opt-in :string_literal/:atom_literal/:boolean_literal arms, which are off for safety until
explicitly enabled.



    


    
      
        equivalence_sensitive_families()

      


        The families whose survivors may require specific fixture data to kill
(see "Equivalence-sensitive families" above; Mutare.Ecto.Equivalence defines the per-family reasons).



    


    
      
        families()

      


        Every SQL family the plugin can emit — the families: :all set, for a families: subset.



    


    
      
        required_modules()

      


        The declared deployment requirement (Mutare.Mutator.required_modules/0): the Ecto surface
the plugin routes (Ecto.Schema, Ecto.Query) must be loadable in the Mutare process. Core
checks the declaration once at startup — at Mutare.Mutator.Spec resolution (before
init/1) — so an external-source run (where Ecto and the target app's modules are not on the
code path) aborts with a Mutare.EnvironmentError instead of silently producing incomplete or
invalid routing.



    


    
      
        variants()

      


        The # mutare:ignore variant vocabulary: every SQL family the plugin can emit (families/0),
plus the finer operator/kind labels its swap and value families tag — a comparison's operator
(<), a literal's kind (zero), an aggregate (sum), a sort direction (asc), a NULLs placement
(nulls_first), a join kind (left), a set operation (intersect). Assembled from each producer's
own labels so the vocabulary can't drift from what is emitted.



    





      


      
        Functions


        


  
    
      
    
    
      default_families()



        
          
        

    

  


  

      

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


      


The families enabled by default (the families: :default / unset set) — every family except the
opt-in :string_literal/:atom_literal/:boolean_literal arms, which are off for safety until
explicitly enabled.

  



  
    
      
    
    
      equivalence_sensitive_families()



        
          
        

    

  


  

      

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


      


The families whose survivors may require specific fixture data to kill
(see "Equivalence-sensitive families" above; Mutare.Ecto.Equivalence defines the per-family reasons).

  



  
    
      
    
    
      families()



        
          
        

    

  


  

      

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


      


Every SQL family the plugin can emit — the families: :all set, for a families: subset.

  



  
    
      
    
    
      required_modules()



        
          
        

    

  


  

The declared deployment requirement (Mutare.Mutator.required_modules/0): the Ecto surface
the plugin routes (Ecto.Schema, Ecto.Query) must be loadable in the Mutare process. Core
checks the declaration once at startup — at Mutare.Mutator.Spec resolution (before
init/1) — so an external-source run (where Ecto and the target app's modules are not on the
code path) aborts with a Mutare.EnvironmentError instead of silently producing incomplete or
invalid routing.

  



  
    
      
    
    
      variants()



        
          
        

    

  


  

      

          @spec variants() :: [atom() | String.t()]


      


The # mutare:ignore variant vocabulary: every SQL family the plugin can emit (families/0),
plus the finer operator/kind labels its swap and value families tag — a comparison's operator
(<), a literal's kind (zero), an aggregate (sum), a sort direction (asc), a NULLs placement
(nulls_first), a join kind (left), a set operation (intersect). Assembled from each producer's
own labels so the vocabulary can't drift from what is emitted.
Every recorded mutant carries its family label and, for a swap/value family, the finer label too —
so a qualified directive suppresses either the whole family or one operator at a site, the rest
still running. The per-site analogue of the run-wide families: filter, only finer. With the
default config every mutant is recorded under :ecto, so a directive reads
# mutare:ignore[ecto:comparison] or # mutare:ignore[ecto:<]; an :as-renamed run reads
# mutare:ignore[<as>:<label>] (the vocabulary is unchanged). A bare # mutare:ignore[ecto]
still suppresses every mutant at the site.
from(u in User, where: u.age > 18 and u.height < 90) # mutare:ignore[ecto:<]
#                                            ^ only the `<` swap is suppressed; the `>` swap,
#                                              and the 18/90 literal swaps, all keep running

  


        

      


  

    
Mutare.Ecto.Changeset 
    



      
Drop a transparent step from a changeset pipeline — the changeset equivalent of removing a
guard. cs |> validate_required([:name]) → cs. A surviving mutant means no test
exercises the behaviour that step contributes. Matched by resolving the call to
Ecto.Changeset (direct, aliased, or the common import Ecto.Changeset), so the form the
call uses doesn't matter.
Two families, dropped by the same machinery but kept apart because the thing being removed
differs:
	:validation_drop — a validator or constraint (validate_required, unique_constraint,
…). Each returns the changeset unchanged on the happy path, so dropping it is always
behaviour-preserving except for the rule it enforces. A survivor means the rule is untested.
	:hook_drop — a deferred Repo-time hook (prepare_changes, optimistic_lock). These
are not validators: they register code/locks the Repo runs at insert/update time
(a counter bump, a derived column, a stale-version guard). Dropping one is still
compile-safe and changeset-shape-preserving, but the gap it surfaces is "this side effect /
concurrency guard is never asserted", a different question — so it gets its own family.

Mutare.Ecto.StageDrop collapses the call to its changeset argument.

      


      
        Summary


  
    Functions
  


    
      
        mutations(node, context)

      


        Changeset-step drop mutations for an Ecto.Changeset call as tags, or [].
A validator/constraint drops under :validation_drop; a Repo-time hook under :hook_drop.



    


    
      
        stages()

      


        Every pipeline stage the plugin mutates — the droppable validators/constraints and the Repo-time
hooks. The one list Mutare.Ecto.call_routes/0 registers :routing (through
Mutare.Ecto.Changeset.Routing), so a stage is routed exactly when it is mutated.



    





      


      
        Functions


        


  
    
      
    
    
      mutations(node, context)



        
          
        

    

  


  

      

          @spec mutations(Macro.t(), Mutare.Ecto.Context.t()) :: [Mutare.Ecto.Tag.t()]


      


Changeset-step drop mutations for an Ecto.Changeset call as tags, or [].
A validator/constraint drops under :validation_drop; a Repo-time hook under :hook_drop.

  



  
    
      
    
    
      stages()



        
          
        

    

  


  

      

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


      


Every pipeline stage the plugin mutates — the droppable validators/constraints and the Repo-time
hooks. The one list Mutare.Ecto.call_routes/0 registers :routing (through
Mutare.Ecto.Changeset.Routing), so a stage is routed exactly when it is mutated.

  


        

      


  

    
Mutare.Ecto.Changeset.Routing 
    



      
The per-argument routing classifier for the Ecto.Changeset pipeline stages the plugin mutates
(Mutare.Ecto.Changeset.stages/0 — every validator, constraint, and Repo-time hook it can
drop) — the changeset counterpart of the query classifier Mutare.Ecto.Host.Routing. Nothing
here is hosted; the classifier only holds back from core's families the positions where a
core swap would be a crash, not a mutant, so a run that lists the plugin next to :all
reports no crasher in a changeset stage. The test of each pin is Ecto's own handling of the
swapped value:
	A written field atom in the field position (validate_length(cs, :name, …),
unique_constraint(cs, :email)) names a column — structural, like field/2's name in a
query — and routes :raw. Core's atom family would swap it for :mutare, an unknown field
Ecto raises on. Anything else in that slot — a field list
(validate_required(cs, [:name, :email])), a variable, a prepare_changes function — routes
:expression, so a list stays reachable for core's list families.
	The option keys of validate_number route per-pair {:keyword, …}, which leaves every
key raw while the values stay :expression. Ecto rejects unsupported options
(ArgumentError: unknown option), so a swapped key raises — every written key is raw, no
key set is consulted. The bound literal keeps core's off-by-one mutants, and
Mutare.Ecto.ValidationBoundary swaps strict and non-strict keys.
	validate_length's keys are not held back: Ecto reads count:/is:/min:/max: and
ignores anything else, so core's min: → mutare: is a live mutant — that one bound gone,
the call otherwise intact — a more specific mutation than the whole-call :validation_drop.
Only a written mode atom in its count: value (:graphemes/:codepoints/:bytes) is
held back, by a keyed refinement ([:expression, count: :raw]): :mutare is no mode, and
Ecto's mode dispatch has no clause for it on a string field (a CaseClauseError). A
computed value stays :expression, so core can mutate how the mode is selected. The
options of every other stage (a constraint's name:, a message: alone) stay
:expression — the plugin defines no option restrictions for unlisted stages.

The field position is the second argument in both spellings: core hands a pipe stage over as
the direct call it is sugar for, so cs |> validate_length(:name, …) is classified as
validate_length(cs, :name, …), with the changeset at position 0 (routed :expression, so
the upstream pipeline stays mutable).

      


      
        Summary


  
    Functions
  


    
      
        route_arguments(call)

      


        Mutare.CallRouting.route_arguments/1 for a :routing-registered Ecto.Changeset stage:
the per-argument treatments/2 classification, wrapped as ArgumentRoutes.



    


    
      
        treatments(name, args)

      


        Per-argument treatment for a changeset stage name with arguments args (the piped
changeset included, at position 0): every position :expression, except a written field atom
in the field position (:raw), validate_number's trailing keyword list ({:keyword, …},
every key raw), and validate_length's when its count: value is a written atom
([:expression, count: :raw]) — the moduledoc.



    





      


      
        Functions


        


  
    
      
    
    
      route_arguments(call)



        
          
        

    

  


  

      

          @spec route_arguments(Mutare.CallRouting.Call.t()) ::
  Mutare.CallRouting.ArgumentRoutes.t()


      


Mutare.CallRouting.route_arguments/1 for a :routing-registered Ecto.Changeset stage:
the per-argument treatments/2 classification, wrapped as ArgumentRoutes.

  



  
    
      
    
    
      treatments(name, args)



        
          
        

    

  


  

      

          @spec treatments(atom(), [Macro.t()]) :: [Mutare.CallRouting.treatment()]


      


Per-argument treatment for a changeset stage name with arguments args (the piped
changeset included, at position 0): every position :expression, except a written field atom
in the field position (:raw), validate_number's trailing keyword list ({:keyword, …},
every key raw), and validate_length's when its count: value is a written atom
([:expression, count: :raw]) — the moduledoc.

  


        

      


  

    
Mutare.Ecto.QueryTerminal 
    



      
Swap Ecto.Query.first/1,2 ↔ Ecto.Query.last/1,2 — the query "terminals" that restrict a
query to a single edge of its ordering. first keeps the first row by the order (primary key
ascending when none is given); last reverses it. Swapping them is a clean, same-arity rename
(so it always compiles), behaviour-changing whenever the query can return more than one row — a
survivor means no test pins which end the query is taking.
These are plain Ecto.Query functions (not the macro DSL), so they resolve through
Mutare.Calls.resolved_call_to/3 in every written form — qualified (Ecto.Query.first(q)),
aliased, or bare under import Ecto.Query — and use Mutare's ordinary in-place selector. The
rebuild keeps the source's written form (and is pipe-agnostic: q |> first() has an empty arg
list, so q |> last() falls out for free). Family :query_terminal.

      


      
        Summary


  
    Functions
  


    
      
        mutations(node, context)

      


        First↔last swap for an Ecto.Query terminal call as a :query_terminal tag, or [].



    





      


      
        Functions


        


  
    
      
    
    
      mutations(node, context)



        
          
        

    

  


  

      

          @spec mutations(Macro.t(), Mutare.Ecto.Context.t()) :: [Mutare.Ecto.Tag.t()]


      


First↔last swap for an Ecto.Query terminal call as a :query_terminal tag, or [].

  


        

      


  

    
Mutare.Ecto.RepoAggregate 
    



      
Swap the aggregate of a Repo.aggregate/3 call along an SQL-meaningful ladder —
:sum↔:avg, :min↔:max. A surviving mutant means no test distinguishes, say, the
sum of a column from its average: the aggregate is computed but its kind is unchecked.
:count is deliberately left alone, here as in the query-side catalog — see
Mutare.Ecto.Aggregate.
Matched by resolving the call's module to one of the configured repo: modules (so the direct
MyApp.Repo.aggregate, an aliased Repo.aggregate, and an imported form all match) and
the function to aggregate. A piped q |> Repo.aggregate(:sum, :col) reaches the plugin as
the direct call, its queryable at argument 0, so the aggregate atom sits at the same position
in both spellings.

      


      
        Summary


  
    Functions
  


    
      
        mutations(node, context)

      


        Aggregate-swap mutations for a Repo.aggregate/3 node as labelled :aggregate tags, or [].



    





      


      
        Functions


        


  
    
      
    
    
      mutations(node, context)



        
          
        

    

  


  

      

          @spec mutations(Macro.t(), Mutare.Ecto.Context.t()) :: [Mutare.Ecto.Tag.t()]


      


Aggregate-swap mutations for a Repo.aggregate/3 node as labelled :aggregate tags, or [].

  


        

      


  

    
Mutare.Ecto.RepoWrite 
    



      
Mutations on the persisting Repo writes — insert/update/delete/insert_or_update
and their ! variants. Two families, both matched by resolving the call's module to one of the
configured repo: modules (so direct, aliased, and use Ecto.Repo-defined forms all match):
	:persistence — replace the write with the equivalent non-persisting
Ecto.Changeset.apply_action/2, surfacing untested persistence:
Repo.insert(cs)
→
Elixir.Ecto.Changeset.apply_action(
  Elixir.Map.replace!(Elixir.Ecto.Changeset.change(cs), :repo, Elixir.MyApp.Repo),
  :insert
)

Repo.insert_or_update!(cs)
→
Elixir.Kernel.then(
  Elixir.Map.replace!(Elixir.Ecto.Changeset.change(cs), :repo, Elixir.MyApp.Repo),
  fn changeset ->
    Elixir.Ecto.Changeset.apply_action!(
      changeset,
      Elixir.Kernel.if(Elixir.Ecto.get_meta(changeset.data, :state) == :loaded,
        do: :update,
        else: :insert
      )
    )
  end
)
The argument is normalised through Ecto.Changeset.change/1, which is total over both
shapes Repo writes accept — a bare struct (insert/delete) and a changeset
(update/insert_or_update) — so the rewrite never breaks on the struct case.
apply_action preserves the {:ok, struct} / {:error, changeset} shape (and
apply_action! raises Ecto.InvalidChangesetError, exactly like insert!), so the mutant
diverges from the real write on only the success path: it skips persistence and the
DB-enforced constraints (unique_constraint, foreign_key_constraint, …) that fire only on
the real call. So it survives unless a test drives a successful write and asserts a
persistence consequence (a row present, id/timestamps assigned, a constraint violated) —
a precise, well-defined kill condition. Excludes insert_all/update_all (bulk, no
changeset).
Error-path parity is what makes that kill condition precise, so the rewrite reproduces
the two pieces of metadata a real write sets on the returned changeset
(Ecto.Repo.Schema's put_repo_and_action/4), which apply_action/2 on its own does not:
	the Repo — hence the Map.replace!(…, :repo, …) stage, carrying the configured
repo: the call resolved to (with several configured, the one this write is on). (A
plain call, not %{… | repo: …}, so the one stage composes into the nested and piped
forms alike.)
	the action — fixed per write for insert/update/delete, but chosen at runtime
for insert_or_update, which Ecto routes to insert or update on the changeset data's
__meta__ state. The mutant reads that same state, so an invalid loaded changeset
still comes back action: :update (and insert_or_update! still raises
Ecto.InvalidChangesetError with the message "could not perform update"). Hard-coding
:insert there made the mutant differ from the baseline on the invalid path, killing
it with tests that never exercise persistence at all — see NOTES "Persistence: the
rewrite restates the write's Repo and action".

With those restored, an invalid changeset yields the same {:error, changeset} in mutant
and baseline. Two residual divergences are deliberate: changeset.repo_opts stays [] (the
real value carries the write's options and, when the Repo enables :stacktrace, a live
process stacktrace — unreproducible, and varying run to run), and Ecto's own argument
guards are not restated (insert_or_update raises ArgumentError for a bare struct or a
changeset in a state other than :built/:loaded, where the mutant returns a result).
Both are programmer-error paths no persistence test asserts on.

	:on_conflict — swap an explicit on_conflict: atom on an insert/insert!/insert_all
(the writes that take the option) to change the conflict-handling behaviour:
:nothing→:raise (silent-skip → crash — a survivor means no test exercises the upsert's
conflict path), :raise→:nothing (crash → silent-skip — kill with a test asserting a
duplicate fails), and :replace_all→:nothing (overwrite-row → keep-old-row — kill with a
test that asserts the conflicting row was actually overwritten). Every target (:raise,
:nothing) is valid with no conflict_target on all dialects, so each swap is crash-free.
A swap to :raise also drops any written conflict_target: pair — Ecto forbids the
combination (ArgumentError, ":conflict_target option is forbidden when :on_conflict is
:raise", raised in the planner before any SQL), so keeping the pair would turn the mutant
into an unconditional error (raising on every insert, conflict or not — a
trivially-killed non-mutant) instead of the intended crash-on-conflict. A swap to
:nothing keeps the pair: :nothing accepts a target, which restricts the conflicts handled —
ON CONFLICT (email) DO NOTHING skips only conflicts on the named constraint while a
conflict on any other unique constraint raises in mutant and baseline alike, so preserving
the specified conflict target preserves the semantics. :replace_all is a swap source only,
never a target — the reverse needs a conflict_target on Postgres, so a target-less swap
would be a runtime crash (a trivially-killed non-mutant). Non-atom on_conflict: values (a
{:replace, …} tuple, a keyword-list update, a query) are left untouched.


The :persistence rewrite is one stage chain over the value the write would have
persisted — change(), then setting :repo, then the apply_action call — from a single
table (stages/3), nested as calls around the written argument, not as a pipe on it: |>
binds tighter than most operators, so piping an argument that is itself an operator expression
would re-associate it, where a nested call's parentheses cannot. A piped write
(cs |> Repo.insert()) reaches the plugin as the direct call Repo.insert(cs), so the same
chain serves both spellings; core keeps the pipe the user wrote in the report. The
:on_conflict swap rebuilds the call in its written form via Mutare.Calls.

      


      
        Summary


  
    Functions
  


    
      
        mutations(node, context)

      


        RepoWrite mutations for node as :persistence/:on_conflict tags, or [].



    





      


      
        Functions


        


  
    
      
    
    
      mutations(node, context)



        
          
        

    

  


  

      

          @spec mutations(Macro.t(), Mutare.Ecto.Context.t()) :: [Mutare.Ecto.Tag.t()]


      


RepoWrite mutations for node as :persistence/:on_conflict tags, or [].

  


        

      


  

    
Mutare.Ecto.ValidationBoundary 
    



      
Swap a validate_number/3 bound between its strict and non-strict form — the changeset
counterpart of the in-query :comparison swap. validate_number(:age, greater_than: 0) →
validate_number(:age, greater_than_or_equal_to: 0). "Is the bound itself tested?" — the two
validations accept the same values except one exactly on the bound, so the mutant survives
unless a test builds a changeset whose value equals it and asserts the validation result. Family
:validation_boundary; equivalence-sensitive (Mutare.Ecto.Equivalence), because a kill needs
exactly that fixture.
Four swaps, in two pairs: greater_than ↔ greater_than_or_equal_to and less_than ↔
less_than_or_equal_to. equal_to/not_equal_to are deliberately not swapped: the mutant
rejects the one value the written validation accepts (or the reverse), which any happy-path test
kills — no signal beyond the whole-call :validation_drop. validate_length's min/max/is
are inclusive with no strict counterpart, so core's integer family provides their off-by-one
mutations (the value stays an ordinary expression — Mutare.Ecto.Changeset.Routing).
One mutant per swappable option; every other option (message:, a second bound) is kept as
written. Matched like the stage drops (Mutare.Ecto.Changeset): the call resolves to
Ecto.Changeset in any spelling, and the options are the trailing argument in the direct and
piped forms alike. A non-keyword options argument (validate_number(cs, :age, opts)) yields
nothing — there is no written key to swap. Delivered in place (the call rebuilt in its written
form), reported at and tagged with the written key so
# mutare:ignore[ecto:greater_than] on a bound's line suppresses its swap.

      


      
        Summary


  
    Functions
  


    
      
        label(key)

      


        The finer # mutare:ignore label for a bound swap: the written key
(# mutare:ignore[ecto:greater_than] leaves a greater_than: bound's swap alone). Total over
any key; swap/1 returns the replacement key or nil when no swap exists.



    


    
      
        mutations(node, context)

      


        Bound-swap mutations for a validate_number/3 call as :validation_boundary tags, or [] for
any other call, for a call without a written keyword options list, or for options without a
swappable key.



    


    
      
        swap(key)

      


        The strict/non-strict counterpart of a validate_number option key, or nil for any other key.



    





      


      
        Functions


        


  
    
      
    
    
      label(key)



        
          
        

    

  


  

      

          @spec label(atom()) :: String.t()


      


The finer # mutare:ignore label for a bound swap: the written key
(# mutare:ignore[ecto:greater_than] leaves a greater_than: bound's swap alone). Total over
any key; swap/1 returns the replacement key or nil when no swap exists.

  



  
    
      
    
    
      mutations(node, context)



        
          
        

    

  


  

      

          @spec mutations(Macro.t(), Mutare.Ecto.Context.t()) :: [Mutare.Ecto.Tag.t()]


      


Bound-swap mutations for a validate_number/3 call as :validation_boundary tags, or [] for
any other call, for a call without a written keyword options list, or for options without a
swappable key.

  



  
    
      
    
    
      swap(key)



        
          
        

    

  


  

      

          @spec swap(atom()) :: atom() | nil


      


The strict/non-strict counterpart of a validate_number option key, or nil for any other key.

  


        

      


  

    
Mutare.Ecto.BindingReorder 
    



      
Positional binding-reorder mutants for every standalone/pipe query macro that takes a binding
pattern list — the where/having condition macros, select, select_merge, order_by,
group_by, distinct, join, preload, windows, …, and the free-standing dynamic/2
(the condition/clause/join/dynamic descriptors in Mutare.Ecto.Surface).
A binding list maps names to the query's bindings by position: [a, b] binds a→1st,
b→2nd. Transposing two positional entries ([a, b] → [b, a]) tests whether their order
matters. Named bindings (comments: c) are addressed by name, not position, so they are left
in place. _-prefixed bindings are intentionally ignored, matching core's pattern-swap policy.
The reorder is always delivered in place — by swapping the written list, never by rewriting the
condition body. The list sits in an ordinary argument position (not inside a macro-expanded query
fragment), so the whole macro call (itself an expression returning a query) uses Mutare's ordinary
selector case; no host / dynamic weaving is needed. Leaving the body byte-for-byte untouched is
also what makes the swap safe across an opaque author macro in that body (the author-macro rule —
see Mutare.Ecto.Walk). Wrong-schema field access from a swap surfaces at query-plan time
(runtime), not compile time, so a mutant never causes the single build to fail.
This covers the macros whose binding list is an argument. A from's binding-list source
(from [a, b] in q, …) is written at the whole-from level, so its reorder is delivered there
(Mutare.Ecto.Query) — one whole-from mutant swapping the source declaration, never a per-clause
rewrite. A scalar from source (u in User) and the join-introduced bindings are synthesized, not
written as a list, so they never reorder.
Every pair of eligible bindings is swapped, even when one or both are unused. Such a surviving
mutant identifies a redundant binding declaration, matching core's pattern-swap policy.

      


      
        Summary


  
    Functions
  


    
      
        mutations(call, context)

      


        Binding-reorder mutants for node as :binding_reorder tags, or [].



    





      


      
        Functions


        


  
    
      
    
    
      mutations(call, context)



        
          
        

    

  


  

      

          @spec mutations(Mutare.Ecto.AST.QueryCall.t(), Mutare.Ecto.Context.t()) :: [
  Mutare.Ecto.Tag.t()
]


      


Binding-reorder mutants for node as :binding_reorder tags, or [].

  


        

      


  

    
Mutare.Ecto.Clause 
    



      
Standalone/pipe clause-macro mutations — the composable counterparts of the whole-from family
in Mutare.Ecto.Query. Where Query mutates from's keyword clauses, this mutates the
same kinds of thing written as standalone calls or pipe stages:
	Ordering — order_by(q, [u], asc: u.name) / q |> order_by(asc: u.name): flip a
sort direction (:asc↔:desc, nulls-placement variants), via the shared
Mutare.Ecto.Ordering catalog.
	Aggregate — select(q, [u], sum(u.amount)) / q |> select_merge(%{n: max(u.x)}), and
an aggregate written into an order_by (q |> order_by([u], desc: sum(u.amount))): swap the
aggregate (sum↔avg, min↔max), via the shared Mutare.Ecto.Aggregate walker. (A
having aggregate is hosted instead — Mutare.Ecto.Host.)
	Scalar — select(q, [u], u.price * u.qty) / q |> order_by([u], desc: u.a + u.b) /
q |> select([u], coalesce(u.score, 0)): mutate a value-computing form via the shared
Mutare.Ecto.Scalar catalog — the arithmetic swaps (+↔-, *↔/) and the coalesce
fallback drop. (The same forms in a where/having condition are hosted instead.)
	Combination — q |> intersect(^other) / except_all(q, ^other): swap the set
operation by renaming the macro itself (intersect↔except, intersect_all↔except_all),
via the shared Mutare.Ecto.Combination catalog. Unlike the others this mutates the
call's name, not its last argument — the operand queries are untouched.
	JoinType — join(q, :left, [p], c in Comment, on: …) / q |> join(:full, …): narrow
the join's kind by swapping its written qualifier (:left→:inner,
:full→:left/:right, and :left↔:right under a RIGHT-capable dialect), via the
shared Mutare.Ecto.JoinType catalog — the same flips, under the same policy and
dialects: gate, as Mutare.Ecto.Query's left_join: key swap. Only a literal qualifier
is swapped: a computed one (join(q, kind, …)) is a value mutated where it is bound.

These macros route through the :routing classifier (Mutare.Ecto.Host.Routing), which keeps
their data positions raw while the routed node is still offered whole to mutate/2; the
mutation uses Mutare's ordinary in-place selector, since the macro call is itself an
expression. The orthogonal stage removal (q |> order_by(…) → q) lives in
Mutare.Ecto.ClauseDrop, and the :bound ±1 bump of a literal limit/offset is hosted
pin-only (Mutare.Ecto.Bound; NOTES "Bound bump: from whole-call rewrite to pin-only
hosting").
In the normalized call (Mutare.Ecto.AST.QueryCall), a value capability mutates the
last argument (ordering or selector); a join-kind swap mutates the second (qualifier).

      


      
        Summary


  
    Functions
  


    
      
        mutations(call, context)

      


        Standalone/pipe clause-macro mutations for node as self-tagging Mutare.Ecto.Tags
(a swap family — order/aggregate — carries the finer operator/kind label), or [].
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      mutations(call, context)



        
          
        

    

  


  

      

          @spec mutations(Mutare.Ecto.AST.QueryCall.t(), Mutare.Ecto.Context.t()) :: [
  Mutare.Ecto.SubMutator.tagged()
]


      


Standalone/pipe clause-macro mutations for node as self-tagging Mutare.Ecto.Tags
(a swap family — order/aggregate — carries the finer operator/kind label), or [].

  


        

      


  

    
Mutare.Ecto.ClauseDrop 
    



      
Drop a standalone/pipe query clause — the composable counterpart of Mutare.Ecto.Query's
whole-from clause drops, analogous to Mutare.Ecto.Changeset's validator drop.
Where Query removes a where:/limit:/group_by: clause from a from(…) keyword list, this
removes the same kinds of clause written as a standalone call or pipe stage:
q |> where([u], u.active)   →  q          "is this filter tested?"
q |> limit(10)              →  q          "is the page size pinned?"
q |> group_by([u], u.role)  →  q          "is this grouping tested?"
A surviving mutant means no test exercises what that clause contributes — the primary
motivating mutation for a query builder (NOTES "ClauseDrop: the pipe form was the common one").
Mutare.Ecto.StageDrop collapses the call to its query argument. Resolution through
Mutare.Calls matches direct, aliased and imported Ecto calls, never a same-named user function.
Families
The recorded family mirrors Mutare.Ecto.Query, so the same semantic mutation carries the
same family regardless of the syntax used:
	where/or_where/having/or_having → :filter_drop;
	limit/offset → :bound (the bound family also covers the n→n±1 bumps);
	every other clause builder (group_by, distinct, select/select_merge, join,
preload, lock, with_cte, windows, the set-operation macros) → :clause_drop.

order_by/prepend_order_by are deliberately not droppable (an unordered query's row order
is SQL-unspecified); the implicit-direction flip in Mutare.Ecto.Ordering is the reliable
ordering mutant instead.
A drop weakens the query, or breaks it
Which one depends on the stages after the dropped one, and a stage is mutated alone — a
pipeline is assembled at runtime, often across functions, and mutate/2 is offered one call
at a time — so both kinds are emitted under the same family:
	Nothing later needs the stage — a filtering join, a group_by, a distinct, a
preload. The mutant is the query without it, and a kill means a test pins what the
stage contributes.
	A later stage needs what it provided — a join's binding (by position or by as:
name), the windows name an over/2 uses, the limit a with_ties qualifies, the CTE
a join reads, a schemaless source's select. The mutant is no query at all: it raises
as the pipeline is built (with_ties, a named binding), as Ecto plans it (a positional
binding, a window, the missing select), or at the engine (the CTE's table). Any test
that executes the query kills it, whatever it asserts — so the kill shows that the stage
runs, not that its effect is tested.
	In between: dropping a join ahead of another runs, with every later positional
binding shifted onto the freed slot — [p, c]'s c now names the next join's table.

None of this reaches the single build. These macros assemble the query at runtime, so a broken
dependency raises only under its own mutant — the inactive branches, and every other mutant
in the file, are untouched. The from form differs exactly there: Ecto expands the whole
keyword list at compile time, so a dropped join: would leave where: c.x naming an unbound
variable in the metamutant itself. That is why Mutare.Ecto.Query drops a limit: together
with its with_ties:, and drops only the keys nothing else in the list can need (its "Clause
drop"); a from join drop would first have to prove the binding unreferenced, and none is
offered. Telling the two kinds apart here needs the rest of the pipeline in view (NOTES
"Stage drops: a dependency break is not told from a weakened query").

      


      
        Summary


  
    Functions
  


    
      
        mutations(node, context)

      


        Stage-drop mutations for an Ecto.Query clause macro as tags, or [].
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          @spec mutations(Macro.t(), Mutare.Ecto.Context.t()) :: [Mutare.Ecto.Tag.t()]


      


Stage-drop mutations for an Ecto.Query clause macro as tags, or [].

  


        

      


  

    
Mutare.Ecto.Query 
    



      
Whole-from query mutations — the ones expressible without Mutare's foreign-semantics
DSL host. Each returns a whole mutated from(...) node, which
Mutare's ordinary in-place selector wraps; the localized in-fragment mutations (operator
swaps inside a where, via ^/dynamic) arrive with the host extensions.
	Filter drop — remove one where/having/or_where/or_having clause from the
query. "Is this filter tested?" Reuses the surviving clauses, so it always compiles, and
works for both the binding form (from p in Post, where: p.active) and the bindingless
form (from Post, where: [active: true]) since it operates on the clause list, not the
clause value.
	Clause drop — remove one group_by/distinct/preload/lock/select_merge/
with_ties clause, or one set operation (union:, except:, …): the from-keyword
twin of Mutare.Ecto.ClauseDrop's stage drop, under the same family. "Is what this
clause contributes tested?" A from expands as a whole when the metamutant compiles, so
a key drops here only if the rest of the list cannot need it — it binds no variable,
nothing names it, and no plan requires it. That holds the pipeline's other drops back:
a join binds a variable the other clauses read, so its drop would fail the single
build unless the binding were first proved unreferenced; a select: is required by
a schemaless source, an update: by update_all, and a windows: is named by
over/2. What remains can still depend on a dropped clause at the engine — a
select that mixes an aggregate with a plain column needs its group_by on Postgres —
which raises under that one mutant only (Mutare.Ecto.ClauseDrop, "A drop weakens the
query, or breaks it").
	Order flip — flip an order_by direction (:asc↔:desc, and the *_nulls_*
variants). "Does any test pin the sort direction?"
	Bound (drop) — drop a limit/offset clause. "Is the window tested at all?" The
family's other half, the ±1 bump of a literal bound, is hosted pin-only instead
(Mutare.Ecto.Bound). Of a repeated bound (limit: 5, limit: 10) only the last — the one
Ecto keeps — drops, uncovering the previous; the overridden one never reaches the query,
so its drop would be equivalent (Mutare.Ecto.AST.FromCall.effective_clause?/2).
	JoinType — narrow a join's kind by rewriting its clause key: left_join→inner_join,
and full_join→left_join/right_join (plus left_join↔right_join sideways). "Does any
test exercise the orphan row this join kind keeps that a narrower kind would drop?" An outer
join is written because unmatched rows must survive, so seed data built for that reason is
likely to already include an orphan for which the narrower kind returns different rows —
a killable mutation. The reverse (inner_join/join→left_join, *→full_join) is deliberately not
offered: it widens a join the author picked precisely to exclude unmatched rows, and
absent a reason to test for an orphan that shouldn't matter, the widened query usually
returns identical rows — an equivalent mutant more often than a killable one. The
left_join↔right_join swap and full_join→left_join are portable (every adapter
supports INNER/LEFT); full_join→right_join and the RIGHT leg of left_join↔
right_join are dialect-gated (:postgres/:mysql — SQLite lacks RIGHT JOIN).
The flips are the shared Mutare.Ecto.JoinType catalog's, keyed by join qualifier, which
Mutare.Ecto.Clause applies to a standalone join(q, :left, …) under this same policy.
	Combination — swap a set-operation clause's key: intersect:↔except: and
intersect_all:↔except_all:. "Does any test pin which rows the combination keeps?" The
shared Mutare.Ecto.Combination catalog defines the pairing, its portability, and the
union exclusion.
	Aggregate (in select/order_by) — swap an aggregate inside a select/select_merge
or order_by clause value (sum↔avg, min↔max), via the shared Mutare.Ecto.Aggregate
walker. "Does any test pin which aggregate the column is reduced/sorted by?" (An aggregate
inside a having is delivered through the host instead — see Mutare.Ecto.Host.)
	Scalar (in select/order_by) — mutate a value-computing form inside a
select/select_merge or order_by clause value, via the shared Mutare.Ecto.Scalar
catalog: the arithmetic swaps (+↔-, *↔/; "does any test pin the computed value?")
and the coalesce fallback drop (coalesce(x, d) → x; "does any test exercise the NULL
row the default is for?"). (The same forms inside a where/having condition are hosted
instead, alongside the operator swaps.)
	Binding reorder (source list) — when the source declares a positional binding list
(from [a, b] in q, …), transpose each pair of those bindings ([a, b] → [b, a]). "Did
the author bind the sources in the right order?" The list was written at the whole-from
level, so its reorder is delivered here — see Mutare.Ecto.BindingReorder for the rule
and its policy.

Each mutation is returned as a Mutare.Ecto.Tag: its label is the finer operator/kind a swap
family names (order/join/aggregate — nil for a structural drop), and its attribution
(Mutare.Mutator.Mutation.at/2/at_drop/1) names the inner clause the rewrite changed,
so the site is reported there rather than at the whole from (see Mutare.Ecto.Walk on
attribution). config carries dialects: for the join gate. The from is read apart and
rebuilt through Mutare.Ecto.AST.FromCall, which preserves the written form and handles
emptied clause lists. A scalar from/1 (from(Post), no clauses) yields nothing, while
a source binding list (from([a, b] in query)) can still reorder.

      


      
        Summary


  
    Types
  


    
      
        producer()

      


        One whole-from producer, named in Mutare.Ecto.Surface's vocabulary: a from_drop family
walked over the clause list (:filter_drop, :bound, :clause_drop), a from capability walked over the
clauses carrying it (the :ordering/:aggregate/:scalar value swaps, the
:join_type/:combination key swaps), or the source-level :binding_reorder.



    





  
    Functions
  


    
      
        mutations(call, context)

      


        Whole-from mutations for a from(...) node as self-tagging Mutare.Ecto.Tags (the label the
finer operator/kind for a swap family, nil for a structural drop; the attribution the inner
clause the site is reported at), or [].



    


    
      
        mutations_for(from, config, producers \\ [:filter_drop, :bound, :clause_drop, :ordering, :join_type, :combination, :aggregate, :scalar, :binding_reorder], clause? \\ fn _key -> true end)

      


        The whole-from mutations for from under an already-resolved %Config{} — the body
mutations/2 delegates to — restricted to producers (default: every producer, in
mutations/2's order) over the clauses whose key satisfies clause? (default: every clause;
:binding_reorder rewrites the source, not a clause, so the predicate never reaches it).
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          @type producer() ::
  :filter_drop
  | :bound
  | :clause_drop
  | :ordering
  | :join_type
  | :combination
  | :aggregate
  | :scalar
  | :binding_reorder


      


One whole-from producer, named in Mutare.Ecto.Surface's vocabulary: a from_drop family
walked over the clause list (:filter_drop, :bound, :clause_drop), a from capability walked over the
clauses carrying it (the :ordering/:aggregate/:scalar value swaps, the
:join_type/:combination key swaps), or the source-level :binding_reorder.
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          @spec mutations(Mutare.Ecto.AST.QueryCall.t(), Mutare.Ecto.Context.t()) :: [
  Mutare.Ecto.SubMutator.tagged()
]


      


Whole-from mutations for a from(...) node as self-tagging Mutare.Ecto.Tags (the label the
finer operator/kind for a swap family, nil for a structural drop; the attribution the inner
clause the site is reported at), or [].

  



    

    

  
    
      
    
    
      mutations_for(from, config, producers \\ [:filter_drop, :bound, :clause_drop, :ordering, :join_type, :combination, :aggregate, :scalar, :binding_reorder], clause? \\ fn _key -> true end)



        
          
        

    

  


  

      

          @spec mutations_for(
  Mutare.Ecto.AST.FromCall.t(),
  Mutare.Ecto.Config.t(),
  [producer()],
  (atom() ->
     boolean())
) ::
  [Mutare.Ecto.SubMutator.tagged()]


      


The whole-from mutations for from under an already-resolved %Config{} — the body
mutations/2 delegates to — restricted to producers (default: every producer, in
mutations/2's order) over the clauses whose key satisfies clause? (default: every clause;
:binding_reorder rewrites the source, not a clause, so the predicate never reaches it).
Exposed so Mutare.Ecto.Subquery can mutate an inner from using just the producers whose
mutations can affect the wrapper's result (with the parsed FromCall and config, not a full
callback context): the row-set producers under every wrapper, and the select projection's
:aggregate/:scalar swaps under a value-wrapper only — rather than running all eight and
filtering out inapplicable mutations. An unknown producer is a programming error and raises.

  


        

      


  

    
Mutare.Ecto.Fragment 
    



      
The plugin's own SQL-semantics mutation catalog for a query fragment — the boolean
condition of a where/having clause or of a free-standing dynamic/1,2. Given a condition's
AST, mutants/1 returns every single-point variant: the same condition with exactly one
operator/predicate swapped, one variant per mutatable position. Each variant is a full,
compile-safe alternative the SQL engine will actually run; the host (Mutare.Ecto.Host) weaves
them behind a ^/dynamic selector so one of them bakes into the query per run, while
Mutare.Ecto.Dynamic rebuilds a free-standing dynamic call whole (an ordinary expression
position, needing no weave).
SQL semantics throughout the catalog
The catalog reuses none of Mutare's built-in mutators: the operators look like Elixir's
but they evaluate under SQL's semantics — three-valued boolean logic for the connectives,
NULL handling for the predicates, boundary behaviour for the comparisons, the engine's
division for arithmetic — so an Elixir-semantics mutator would silently drop
genuinely killable mutants (or emit provably equivalent ones). The in-fragment literal arms are
implemented here for the same reason: a literal written into a condition is part of the SQL
the query runs, not interpolated Elixir, so core never traverses it (the clause is raw/:hosted). They follow
core's value conventions — the numeric arms take their off-by-one/zero table and
# mutare:ignore labels from Mutare.AST.numeric_alternatives/3, so the two can't drift —
but the mutations are selected here under SQL semantics. Each is named after the type it
mutates (integer_literal, …), never after fragment(...).
A ^ pin's interior is ordinary Elixir evaluated at runtime, so this catalog never mutates it
(applying the SQL mutation ^(min * 2) → ^(min / 2) would mutate the parameter's Elixir value).
The walk treats a pin as a leaf, and islands/2 returns each interior for the calling module
to pass to core — see Mutare.Ecto.Island — together with the pin's role (role/0): the
pin moves a value out of the SQL, not out of the position it fills, so a pin at a structural
position (below) still carries structure. Field references (u.age) are likewise never mutated.
The families
	Comparison — >↔>=, <↔<=, ==↔!=. The ==/!= swap is never "equivalent":
in SQL both forms exclude NULL rows and differ on every concrete value.
	Connective — and↔or. Genuinely three-valued (a NULL operand is neither true nor
false), so its equivalences differ from Elixir's.
	NullPredicate — is_nil(x)↔not is_nil(x), treated as one unit so not is_nil(x)
flips back rather than double-negating. Its argument is descended like any other, but
is_nil observes only whether the argument is NULL, so a mutant there is pruned when —
and only when — it is known to be NULL on exactly the original's rows (see
"What is_nil observes" below).
	Membership — x in ^list↔x not in ^list and exists(subquery)↔not exists(subquery)
(unit polarity flips, no double negation), one element drop per distinct entry of a
written in-list, removing every occurrence (x in [1, 2, 3] → x in [2, 3]/…; IN is
set membership, so [1, 1, 2] shrinks to [2]/[1, 1], never to the equivalent
[1, 2]), and like↔ilike — dialect-gated on
:postgres (ilike is Postgres-specific; the rest is portable). The in operands are
descended (a swap on the left or a literal in the written list changes which rows match).
A subquery argument is not descended as a condition; its interior is recursed by
Mutare.Ecto.Subquery, each mutant rebuilt into this condition.
	Arithmetic — +↔-, *↔/, the shared Mutare.Ecto.Scalar catalog (also delivered
in select/order_by values); binary forms only.
	Coalesce — coalesce(x, default) → x (also Mutare.Ecto.Scalar): differs exactly
on the rows where x is NULL. Beneath is_nil too: is_nil(coalesce(x, d)) →
is_nil(x) differs on every row where x is NULL and d is not.
	Aggregate — sum↔avg, min↔max (the shared Mutare.Ecto.Aggregate), for a
having: sum(p.x) > n. Applied per node by this walk, so a condition is walked once
for every family.
	Temporal — ago(n, unit)↔from_now(n, unit): symmetric around now, so a comparison
against them differs only for rows inside that window. The unit is structural (below);
the count keeps its literal mutants.
	IntegerLiteral / FloatLiteral — a non-pinned numeric literal (u.age > 18 →
19/17/0; 2.5 → 3.5/1.5/0.0): n±1 plus the zero sentinel, deduped and never
equal to the original.
	StringLiteral — u.name == "ok" → ""/"mutare", dropping whichever equals the original.
	BooleanLiteral — true↔false: a boolean in a fragment is worth flipping exactly when
it is worth using.
	AtomLiteral — any other literal atom → the :mutare sentinel (dropped when already
the sentinel); nil is excluded (NULL/absence, no clean swap).

The string/atom/boolean arms are opt-in (off under the default families:) — see the
Mutare.Ecto configuration docs.
A literal arm is also suppressed at a structural position of a known Ecto DSL form, where the
literal shapes the SQL the builder emits rather than carrying data (a mutant would be a broken
query, not a live one): the fragment template, an interval unit, a cast type, a column,
binding, or alias name, a map key — structural_position?/1 is the registry, consulted off the
{parent_form, arity, index} the walk threads down. Data literals at every other position
of those forms are still mutated. A tuple is classified by position in the same way: at a
structural position it is a compound cast spec ({:array, :string}), skipped whole; anywhere else it is
Ecto's tuple comparison ({p.views, p.id} > {1, 2}), walked like a written list — each element
a data position of the comparison (children/2).
The same registry gives a pin at such a position its role. Ecto accepts an interpolation
at most of them — field(p, ^name), type(^v, ^type), ago(^n, ^unit), as(^binding),
selected_as(^name), a fragment's identifier(^name) — and the value the pin computes is the
same column, cast type, unit or name the written literal would have been. islands/2 reports
such a pin as :structural, never as a plain :value, and so it does a pin nested in a
compound cast spec (type(x, {:array, ^inner})), which the walk does not otherwise enter.
What is_nil observes
is_nil(x) reads one bit of x per row — whether it is NULL — so a mutant inside x that is
NULL on exactly the original's rows cannot change the predicate: it is equivalent, and pruned.
That property is claimed only where it is known, from one table of per-form NULL rules
(nullness/1):
	a non-nil literal (a written negative number included) is never NULL;
	a + b, a - b and a * b are NULL exactly when an operand is;
	coalesce(a, b) is NULL exactly when both operands are;
	sum/avg of x is NULL exactly when no input row has a non-NULL x.

min/max follow that rule too, but on SQLite they also choose the row that a bare
(ungrouped, unaggregated) column is read from, so a swap that keeps their NULL-ness can still
change the result; they are unknown.
The arithmetic rules assume the arithmetic stays finite. A float that overflows breaks them:
on SQLite, Inf - Inf is NaN, which it returns as NULL, and Postgres raises on the overflow.
A mutant that only such values can tell apart ((x + x) - (x + x) → (x + x) + (x + x) at
x = 1.0e308) is pruned as equivalent anyway: no test suite is expected to kill it.
Two decisions read that table. A mutant is pruned when it and the node it replaces are both
never NULL (a literal bump) or follow the same rule over the same operands (+→-,
sum→avg). And the NULL-ness-only observation passes down through a form only while that
form has a rule: each rule makes the form's NULL-ness a function of its operands' NULL-ness,
never of their values. Beneath any other form an operand's value may decide whether the
whole is NULL, so the full catalog applies there again.
A window, over(function, options), is split. Its function is evaluated over the rows the
options select, so the function takes the window's own observation. The options' values
select those rows. Beneath is_nil, a partition key p.a + p.b → p.a - p.b keeps every
key's NULL-ness but can regroup the rows and leave one partition with only NULL inputs. That
makes its sum NULL, so the options are always observed by value.
Every other form is unknown, and an unknown is never pruned:
	a / b — a zero divisor yields NULL on SQLite and MySQL and raises on Postgres, so
is_nil(a * b) → is_nil(a / b) is live, and so is a literal inside a divisor;
	and/or — three-valued (NULL and false is false where NULL or false is NULL);
	in and a tuple comparison — NULL or not depending on which values match;
	a JSON path (is_nil(p.meta["k"]) — the key picks the element), a fragment(...)
(is_nil(fragment("NULLIF(?, ?)", p.score, 0)) — the 0 decides which scores read as
NULL), a subquery, a nested author macro;
	a ^ pin — ordinary Elixir, free to compute nil or a value by any route
(^(opts[:min] || default)), so an island beneath is_nil is passed to core like any other.

A form missing from the table costs an equivalent mutant (is_nil(p.a > 1) → >=: a scalar
comparison is NULL exactly when an operand is, but it has no rule here), never a live one.
Traversal
The traversal is the plugin's one shared walk (Mutare.Ecto.Walk, whose author-macro rule
specifies which nested-call arguments are entered): this module supplies its descent rule
(children/2 — the unit predicates, and each child's context: its
{parent_form, arity, index} position and what the enclosing predicate observes of it) and
two per-node readers over the positions traversed — the catalog (local/3, behind
mutants/2) and the island collector (local_islands/2, behind islands/2) — so the two
can never traverse different sets of nodes in a condition.

      


      
        Summary


  
    Types
  


    
      
        island()

      


        One interpolation island: the pin's interior, the pin's role, and the rebuild of the walked
root around a replacement interior (the pin itself kept).



    


    
      
        role()

      


        What a ^ pin's value is to the query, read off where the pin sits — the one fact about a
pin its interior cannot show. It decides how much of that interior is still structure once
the interior is passed to core; the policy per role is Mutare.Ecto.Island's.



    





  
    Functions
  


    
      
        islands(root, root_role)

      


        Every Elixir island in root, as island/0 triples — interior is
a pin's Elixir expression, role what the pin's value is to the query (role/0), and
rebuild.(mutated_interior) the full root with exactly that pin's interior replaced (the
pin itself kept). The calling module passes each interior to core, under the policy its role
selects — see Mutare.Ecto.Island.



    


    
      
        mutants(condition, config, root_slot \\ nil)

      


        Every single-point mutant of a where/having condition as self-tagging Mutare.Ecto.Tags, or
[] when the condition has nothing the catalog mutates (a bare boolean column, an
interpolation). The condition is a predicate. A keyword filter (where: [score: 5]) is not
this catalog's syntax — the walk would read a score: 5 pair as a value tuple, data on both
sides, and rename the column — so every caller classifies a condition-position value first
(Mutare.Ecto.Host.Condition). One tag per mutatable position, each the full condition with that one
position swapped, tagged with the SQL family that produced it (so the caller can filter by
families:) and the finer label naming the operator/kind it swapped (so a qualified
# mutare:ignore[ecto:<] can suppress just that one). config carries dialects: — the
like↔ilike swap is emitted only under :postgres.
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          @type island() :: {Macro.t(), role(), Mutare.Ecto.Walk.rebuild()}


      


One interpolation island: the pin's interior, the pin's role, and the rebuild of the walked
root around a replacement interior (the pin itself kept).
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          @type role() :: :value | :condition | :structural


      


What a ^ pin's value is to the query, read off where the pin sits — the one fact about a
pin its interior cannot show. It decides how much of that interior is still structure once
the interior is passed to core; the policy per role is Mutare.Ecto.Island's.
	:value — a query parameter, plain application data: a pin at any data position (a
comparison operand, an in-list element, a JSON path key, a fragment, splice or
constant argument).
	:condition — the pin is a whole condition (a :root_pin predicate,
Mutare.Ecto.Host.Condition), which Ecto dispatches on its runtime value: a keyword
filter, a boolean or a dynamic.
	:structural — the pin fills a structural position (the moduledoc's registry): its value
is a column, binding or alias name, a cast type, an interval unit or an SQL identifier,
which the builder writes into the SQL it emits.


  


        

      

      
        Functions


        


  
    
      
    
    
      islands(root, root_role)



        
          
        

    

  


  

      

          @spec islands(Macro.t(), role()) :: [island()]


      


Every Elixir island in root, as island/0 triples — interior is
a pin's Elixir expression, role what the pin's value is to the query (role/0), and
rebuild.(mutated_interior) the full root with exactly that pin's interior replaced (the
pin itself kept). The calling module passes each interior to core, under the policy its role
selects — see Mutare.Ecto.Island.
A subquery's computed source is also an island, with role :value; its rebuild replaces the
source expression directly. Mutare.Ecto.Subquery identifies those query-building positions.
The islands are a second reader of the same positions mutants/2 reads
(local_islands/2 over Mutare.Ecto.Walk.positions/3, under the same children/2), so a
caller cannot reach an island the catalog would not have walked past — by construction, not by
a parallel walk kept in step. So a subquery argument surfaces the pins of the clauses
Mutare.Ecto.Subquery mutates under that wrapper, and the pin itself is the boundary
(everything beneath it is passed to core for mutation). What the enclosing predicate observes
never narrows this reader: a pin beneath is_nil is an island too, because nothing is known
about which Elixir mutants keep a parameter's nil-ness (see "What is_nil observes").
The role is read off the same walk: a pin's is its position's — :structural at a
structural position, :value at every other. Only a pin that is the root has no position
to read, and what the root is only the caller knows, so the caller states it as root_role:
:condition for a predicate, and Mutare.Ecto.Subquery's for the other roots it walks.

  



    

  
    
      
    
    
      mutants(condition, config, root_slot \\ nil)



        
          
        

    

  


  

      

          @spec mutants(Macro.t(), Mutare.Ecto.Config.t(), Mutare.Ecto.Walk.slot()) :: [
  Mutare.Ecto.Tag.t()
]


      


Every single-point mutant of a where/having condition as self-tagging Mutare.Ecto.Tags, or
[] when the condition has nothing the catalog mutates (a bare boolean column, an
interpolation). The condition is a predicate. A keyword filter (where: [score: 5]) is not
this catalog's syntax — the walk would read a score: 5 pair as a value tuple, data on both
sides, and rename the column — so every caller classifies a condition-position value first
(Mutare.Ecto.Host.Condition). One tag per mutatable position, each the full condition with that one
position swapped, tagged with the SQL family that produced it (so the caller can filter by
families:) and the finer label naming the operator/kind it swapped (so a qualified
# mutare:ignore[ecto:<] can suppress just that one). config carries dialects: — the
like↔ilike swap is emitted only under :postgres.
The catalog proper is local/3 — the mutations for one node, at its {parent_form, arity, index}
position — applied at every position the shared walk (Mutare.Ecto.Walk) traverses under this
catalog's own descent rule (children/2), and narrowed beneath an is_nil to the mutants not
known to keep the node's NULL-ness (observable/3).
root_slot is the call argument the walked root fills in the Ecto expression. It is nil for
a whole condition. A caller that walks part of a larger expression passes the slot that part
fills (Mutare.Ecto.Subquery does this for a keyword-filter pair value). A root of this walk
is not necessarily the root of the Ecto expression.

  


        

      


  

    
Mutare.Ecto.Host 
    



      
Builds selector-host targets for localized Ecto query conditions.
The companion Mutare.Ecto.Host.Routing identifies hosted argument positions. This module then
coordinates four focused components: Host.Condition locates the condition argument a
where/having call contains, Host.Bindings interprets Ecto binding declarations, Host.Catalog
produces the logical mutants — the plugin's own SQL catalog plus the pin interiors
Mutare.Ecto.Island passes to core (which is why context is passed down to the
catalog) — and Host.Target constructs the dynamic/2 wrap and selector splice consumed by
Mutare core.
The host builds a condition target for a predicate only. Core offers the whole call as
soon as any one position routed :hosted, and does not confine the returned targets to those
positions — so a from's hosted limit: brings a sibling where: [score: 5] here too. That
sibling is a keyword filter, which the classifier already gave to core pair by pair, and
which dynamic/2 would refuse. The host therefore reads every condition value through the
same classification the classifier used (Mutare.Ecto.Host.Condition.shape/1), wherever the
value is written: a from clause, a condition macro's argument, a join's on: option —
Host.Condition locates each of the three for a predicate only. Neither the predicate catalog
nor the pin sub-contract is offered a keyword filter, so hosting a sibling never changes
what happens to it.
A condition that is itself a ^ pin (where: ^filters, where(q, ^cond), a join's on: ^cond —
a predicate of kind :root_pin, by the same classification) is woven pin-only, over its bare
interior: Ecto treats such a root interpolation according to its runtime value — a keyword list is
a field filter, a boolean a literal condition, a dynamic is expanded — and a dynamic/2 wrap
would turn the first two into plain parameters. Pinning the selector alone hands Ecto the same
kind of value the written pin did, so the instrumented query behaves as the original.
Besides conditions, the host also weaves the :bound ±1 bump of a literal limit/offset
value, as a pin-only target with no dynamic/2 wrap and no bindings — see
Mutare.Ecto.Bound, the bump catalog and its literal guard. In a from, only the
effective occurrence of a repeated bound weaves (Mutare.Ecto.AST.FromCall.effective_clause?/2).
A condition the host cannot weave — a subquery in a having, which Ecto accepts only
statically built, or a condition under a binding declaration the plugin cannot re-declare — is
delivered as a whole-call rebuild instead, by Mutare.Ecto.StaticCondition — whose
delivery/5 decides, for the host and the rebuild alike, which conditions those are.

      


      
        Summary


  
    Functions
  


    
      
        host(call, context)

      


        Mutare.Mutator.MacroHost.host/2: the selector-host targets for a resolved Ecto.Query macro
call. The call's node is re-read through Mutare.Ecto.AST.QueryCall so the splice transforms
rebuild the author's written form. Core's context is unpacked once here, into the plugin's
%Mutare.Ecto.Context{} — this is the hosted path's core boundary, as
Mutare.Ecto.Dispatcher.mutations/2 is the mutate/2 path's.



    





      


      
        Functions


        


  
    
      
    
    
      host(call, context)



        
          
        

    

  


  

      

          @spec host(Mutare.CallRouting.Call.t(), Mutare.Mutator.context()) :: [
  Mutare.Ecto.Host.Target.t()
]


      


Mutare.Mutator.MacroHost.host/2: the selector-host targets for a resolved Ecto.Query macro
call. The call's node is re-read through Mutare.Ecto.AST.QueryCall so the splice transforms
rebuild the author's written form. Core's context is unpacked once here, into the plugin's
%Mutare.Ecto.Context{} — this is the hosted path's core boundary, as
Mutare.Ecto.Dispatcher.mutations/2 is the mutate/2 path's.

  


        

      


  

    
Mutare.Ecto.Host.Routing 
    



      
Classifies arguments of registered query macros for Mutare.CallRouting.route_arguments/1.
Core follows these routes; Mutare.Ecto.Host supplies the targets at :hosted positions.
Query sources
A query source is the normalized call's first argument (Mutare.Ecto.AST.QueryCall). Its
shape determines its treatment, for both from and composable where/join/limit stages:
	A schema alias, table-name string (including interpolation), or {"table", Schema} pair
stays :raw. Replacing a table/schema name makes a broken query.
	An in binding declaration stays :raw. It is syntax the macro consumes, not an Elixir
expression. This also withholds mutations inside its queryable (p in build(n + 1));
the host separately reads the declaration through Mutare.Ecto.Host.Bindings.
	A fragment(...) source stays :raw: its template and arguments are SQL syntax.
	A values(rows, types) source stays :raw: its row keys and declared SQL types
describe the source's structure and must agree.
	Every other source routes :expression: a variable, function call, nested from, or
upstream pipeline. Core keeps its mutations reachable through the enclosing query stage.

No shape guess locates the source: at classification the arguments are the written syntax,
before core resolves the calls inside them, so a source is read by its shape alone.
Query data
	from routes its clause list per pair. Expression conditions (where/having/on)
route :hosted; keyword-shorthand conditions route their scalar values :interpolated.
Literal limit:/offset: values route :hosted for the pin-only bound bumps. Other
clause values stay raw for the whole-from producers. Mutare.Ecto.AST.FromCall places
the clauses and reads the source. A binding declaration routed :raw reaches the macro as
the syntax it is in each whole-call mutant branch, piped or not.
	Composable conditions locate their condition through Mutare.Ecto.Host.Condition.
A predicate routes :hosted; a keyword shorthand routes per pair, exactly as in from.
Written binding lists stay raw.
	Plain clauses (select/order_by/…) keep their data raw. A literal-integer bound
(limit/offset) instead routes :hosted, using Mutare.Ecto.Bound's literal-only guard.
	join routes its trailing options per pair: on: uses the condition classification,
while as:/prefix:/hints: stay raw.

A shorthand routes scalar values through ^ interpolation because Ecto rejects a bare
selector case there. Keys, nil values (IS NULL, never = nil), existing pins and compound
values stay raw. Those scalar mutants belong to core's producing family, not :ecto.
Mutare.Ecto.Host.Condition decides whether a value is a predicate or shorthand once, so
the host and classifier agree even when a sibling position causes the whole call to be hosted.
:hosted permits the host to consider a position; it does not promise the host will weave
it. Declaration and receiving-clause constraints remain Mutare.Ecto.StaticCondition's.
Whole nodes are still offered to the plugin's mutators regardless of their argument routes.
dynamic and is_named_binding register :raw instead of using this classifier
(Mutare.Ecto.Surface.macro_registrations/0): neither threads a query. A free-standing
dynamic is still offered whole to Mutare.Ecto.Dynamic.

      


      
        Summary


  
    Types
  


    
      
        resolver()

      


        Reads a module name through the call site's aliases and enclosing module.



    





  
    Functions
  


    
      
        route_arguments(call)

      


        Route the call's arguments — the source, wherever the call was written, is argument 0.



    


    
      
        treatments(name, args, resolve \\ fn _name -> :error end)

      


        Per-argument treatments for a registered query macro, over the call's complete argument list
(a piped source included, at position 0). Returns [] for a name the plugin doesn't route.



    





      


      
        Types


        


  
    
      
    
    
      resolver()



        
          
        

    

  


  

      

          @type resolver() :: (Macro.t() -> {:ok, module()} | :error)


      


Reads a module name through the call site's aliases and enclosing module.

  


        

      

      
        Functions


        


  
    
      
    
    
      route_arguments(call)



        
          
        

    

  


  

      

          @spec route_arguments(Mutare.CallRouting.Call.t()) ::
  Mutare.CallRouting.ArgumentRoutes.t()


      


Route the call's arguments — the source, wherever the call was written, is argument 0.

  



    

  
    
      
    
    
      treatments(name, args, resolve \\ fn _name -> :error end)



        
          
        

    

  


  

      

          @spec treatments(atom(), [Macro.t()], resolver()) :: [Mutare.CallRouting.treatment()]


      


Per-argument treatments for a registered query macro, over the call's complete argument list
(a piped source included, at position 0). Returns [] for a name the plugin doesn't route.
resolve reads a module name in the arguments through the call site's aliases and the module
__MODULE__ names there (Mutare.CallRouting.Call.resolved_module/2); the default knows none.

  


        

      


  

    
Mutare.Ecto.StaticCondition 
    



      
The condition the host cannot weave, and its whole-call delivery.
The host delivers a hosted condition's mutants by weaving: the condition becomes a
^-pinned dynamic/2 that re-declares the condition's bindings (Mutare.Ecto.Host). Some
conditions cannot take that form, though each is valid as written.
A subquery in a having. Weaving changes how Ecto builds the clause — from the
compile-time filter builder to the runtime dynamic path — and the two do not accept the same
expressions:
from p in "posts",
  group_by: p.user_id,
  having: count(p.id) > subquery(from t in "thresholds", select: max(t.value))
Written statically this is valid; as having: ^dynamic([p], …) Ecto raises "subqueries are
not allowed in having expressions". It raises when the query is built, not when the
module compiles, and it raises on the woven original branch as readily as on a mutant — so
weaving it would break the unmutated code path of every test that reaches the function.
A binding declaration the plugin cannot re-declare — a computed index ([{p, index}]) or
an interpolated name that calls a function ([{^name(), p}]), each of which a re-declaration
would evaluate a second time (Mutare.Ecto.Host.Bindings). The woven dynamic/2 has no
faithful binding list to carry, and an empty one would leave the condition's variables
unbound. A condition that is itself a ^ pin is the exception: it is woven pin-only, with no
dynamic/2 and so no bindings (Mutare.Ecto.Host.Target's root-pin rule), whatever the
declaration.
Repeated explicit on: predicates. Ecto combines these before escaping the join's
condition, so each written predicate must be rebuilt statically. A sole explicit predicate
on an association join can weave: Ecto attaches association constraints later, in planning.
A filter that is, or may become, the literal true. Ecto's runtime filter path discards a
where/having condition that expands to true, whatever its operator
(Ecto.Query.Builder.Filter.apply/3); the static build keeps it. Alone that loses nothing, but
where: false, or_where: true becomes where: false, and where: true, or_where: p.x > 1
becomes where: p.x > 1. A woven branch that is the literal true is lost the same way,
whether it is the original (baseline rows change) or a mutant (or_where: coalesce(true, x)
→ true delivers another query than it reports). So a filter condition is rebuilt when it,
or a mutant of the plugin's own catalog, is the literal true, read through the filter/1
that Ecto's escape erases (filter(true)). A pin's mutants cannot be:
they keep the pin. A join's on: keeps a true on both paths.
A condition typed by its clause. The static builder escapes a condition as :boolean, the
dynamic one as :any, and the type reaches whatever the condition passes it on to:
coalesce's operands, arithmetic operands, a unary minus. A pin there is cast by that type
(where: coalesce(^"true", false) binds true statically and the string "true" in a
dynamic, which SQLite reads as false), and a non-boolean literal there is tagged with it. So a
condition is rebuilt when a pin or a non-boolean literal takes the condition's own type, in the
condition or in a catalog mutant of it. A root pin is exempt: it is woven pin-only, never into
a dynamic/2, and Ecto builds it at runtime natively too.
A fragment splice. fragment("? IN (?)", p.id, splice(^values)) writes one placeholder per
list element, each naming the one parameter the list is (Ecto.Query.Builder.splice!/2). The
static planner binds the list's elements once; the dynamic path appends the parameter at each
placeholder, so a woven values = [1, 2] binds four values to two placeholders and the
baseline fails. So a condition that splices is rebuilt.
A call Ecto can only be expanding (Mutare.Ecto.Walk.opaque_call?/2): an author macro,
registered or not, or a module attribute. Its expansion is escaped with the condition, and the
source does not show it: member_sql(p.id, ^values) may expand to the splice above, and
over_threshold(p) to a subquery the having rejects in a dynamic. So a condition holding one
is rebuilt, whatever the expansion turns out to be. A pin's interior and a subquery wrapper's
argument (exists(from …)) are not read: Ecto evaluates both as Elixir, apart from the
condition's escape, so a call there expands the same way on either path. An ignore directive
leaves delivery intact; it is not a baseline-safety switch.
The rule
delivery/5 applies the configured policy, rebuilds a filter that is or may become the literal
true, a condition typed by its clause, one that splices and one holding a call Ecto can
only be expanding (above), then delivery/4 decides from the receiving
clause, the expression, its predicate kind, and the declaration it is read under. A condition is rebuilt when the
expression carries a subquery (Mutare.Ecto.Subquery.present?/1) that the clause rejects in a
dynamic (Mutare.Ecto.Surface.dynamic_subqueries?/1 — everything but where/or_where), or when
it is not a :root_pin and its declaration does not read (t:Mutare.Ecto.Host.Bindings.result/0
is :error); every other condition is woven. Both the host and mutations/2 enumerate the
same conditions (Mutare.Ecto.Host.Condition) and ask delivery/5 of each, so each condition is
delivered once: woven, or rebuilt here.
Only a predicate is either's, and Mutare.Ecto.Host.Condition locates nothing else
(Mutare.Ecto.Host.Condition.shape/1). A keyword filter carries a subquery as readily
(having: [score: subquery(…)] — Ecto's filter builder accumulates a pair value's), and sits
under an unread declaration as readily, but the weave would carry nothing for it — its pairs
are routed to core one by one — so neither is this module's rebuild, which would otherwise
read the list as a predicate and rename its column keys.
Delivery
Hosting is a delivery optimization, not a semantic category. The mutants are the ones the
weave would have carried — the plugin's own catalog (Mutare.Ecto.Host.Catalog.own_catalog/2)
and the ^-pin interiors sub-contracted to core (Mutare.Ecto.Island) — each delivered as
the whole call rebuilt around one mutated condition, through Mutare's ordinary in-place
selector (the delivery Mutare.Ecto.Dynamic and Mutare.Ecto.Query use). Every selector
branch is then a statically built clause under the written declaration, which Ecto accepts. A
catalog mutant still reports at the expression it changed (Mutare.Ecto.Walk anchors it); a
pin-interior mutant reports at the whole call, as it does from Mutare.Ecto.Dynamic. The
families: filter and equivalence notes apply as on any mutate/2 path.
The subquery rule follows Ecto's current behaviour without depending on it: were a later Ecto
to accept the dynamic form, this delivery would remain valid, only more verbose than the weave.

      


      
        Summary


  
    Types
  


    
      
        delivery()

      


        How one hosted condition's mutants are delivered — see delivery/4.



    


    
      
        receiver()

      


        The clause receiving a condition (Mutare.Ecto.Host.JoinOn.receiver/0), or, as
{:static_from, receiver}, one in a from that holds a filter Ecto's runtime path discards
(from_receiver/3).



    





  
    Functions
  


    
      
        delivery(clause, condition, kind, bindings)

      


        How the host delivers condition, a predicate of kind (Mutare.Ecto.Host.Condition.shape/1)
received by clause (a condition macro's name, a from clause key, or :on) under the
declaration bindings reads as: {:woven, list}, carrying the binding list the woven
dynamic/2 re-declares (none for a :root_pin, which is woven without one), or :rebuilt, by
mutations/2 — see "The rule" in the moduledoc.



    


    
      
        delivery(clause, condition, kind, bindings, config)

      


        Apply the configured delivery policy before considering automatic hosting.



    


    
      
        from_receiver(key, clauses, index)

      


        The receiver of the condition at index of a from's clauses. A from is built
statically only up to its first runtime clause, and a woven condition is one: every clause
after it is applied at runtime, where Ecto's filter builder discards a filter that is the
literal true (see "A filter that is, or may become, the literal true"). So a condition
followed by a filter that is, or may expand to, the literal true (or [], which Ecto
escapes to it) is rebuilt.



    


    
      
        mutations(call, context)

      


        Every single-point mutant of each hosted condition in call that delivery/4 rebuilds, as
the whole call rebuilt around the mutated condition — a condition macro
(having(q, [p], …), direct or piped), a standalone join's on:, or a from's keyword
clauses. [] for a call with no such condition, which is nearly every call.



    


    
      
        weavable?(clause, condition)

      


        The half of delivery/4 read off the clause and the expression alone: whether clause
accepts condition as a ^-pinned dynamic/2 — false only for a subquery in a clause that
rejects a dynamic one.



    





      


      
        Types


        


  
    
      
    
    
      delivery()



        
          
        

    

  


  

      

          @type delivery() :: {:woven, bindings :: [Macro.t()]} | :rebuilt


      


How one hosted condition's mutants are delivered — see delivery/4.

  



  
    
      
    
    
      receiver()



        
          
        

    

  


  

      

          @type receiver() ::
  Mutare.Ecto.Host.JoinOn.receiver()
  | {:static_from, Mutare.Ecto.Host.JoinOn.receiver()}


      


The clause receiving a condition (Mutare.Ecto.Host.JoinOn.receiver/0), or, as
{:static_from, receiver}, one in a from that holds a filter Ecto's runtime path discards
(from_receiver/3).

  


        

      

      
        Functions


        


  
    
      
    
    
      delivery(clause, condition, kind, bindings)



        
          
        

    

  


  

      

          @spec delivery(
  receiver(),
  Macro.t(),
  Mutare.Ecto.Host.Condition.predicate_kind(),
  Mutare.Ecto.Host.Bindings.result()
) :: delivery()


      


How the host delivers condition, a predicate of kind (Mutare.Ecto.Host.Condition.shape/1)
received by clause (a condition macro's name, a from clause key, or :on) under the
declaration bindings reads as: {:woven, list}, carrying the binding list the woven
dynamic/2 re-declares (none for a :root_pin, which is woven without one), or :rebuilt, by
mutations/2 — see "The rule" in the moduledoc.

  



  
    
      
    
    
      delivery(clause, condition, kind, bindings, config)



        
          
        

    

  


  

      

          @spec delivery(
  receiver(),
  Macro.t(),
  Mutare.Ecto.Host.Condition.predicate_kind(),
  Mutare.Ecto.Host.Bindings.result(),
  Mutare.Ecto.Config.t()
) :: delivery()


      


Apply the configured delivery policy before considering automatic hosting.

  



  
    
      
    
    
      from_receiver(key, clauses, index)



        
          
        

    

  


  

      

          @spec from_receiver(atom(), Mutare.Ecto.AST.KeywordList.t(), non_neg_integer()) ::
  receiver()


      


The receiver of the condition at index of a from's clauses. A from is built
statically only up to its first runtime clause, and a woven condition is one: every clause
after it is applied at runtime, where Ecto's filter builder discards a filter that is the
literal true (see "A filter that is, or may become, the literal true"). So a condition
followed by a filter that is, or may expand to, the literal true (or [], which Ecto
escapes to it) is rebuilt.

  



  
    
      
    
    
      mutations(call, context)



        
          
        

    

  


  

      

          @spec mutations(Mutare.Ecto.AST.QueryCall.t(), Mutare.Ecto.Context.t()) :: [
  Mutare.Ecto.SubMutator.tagged() | Mutare.Mutator.Mutation.t()
]


      


Every single-point mutant of each hosted condition in call that delivery/4 rebuilds, as
the whole call rebuilt around the mutated condition — a condition macro
(having(q, [p], …), direct or piped), a standalone join's on:, or a from's keyword
clauses. [] for a call with no such condition, which is nearly every call.

  



  
    
      
    
    
      weavable?(clause, condition)



        
          
        

    

  


  

      

          @spec weavable?(atom(), Macro.t()) :: boolean()


      


The half of delivery/4 read off the clause and the expression alone: whether clause
accepts condition as a ^-pinned dynamic/2 — false only for a subquery in a clause that
rejects a dynamic one.
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