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    README


# 🛡️ GuardedStruct

**Build Elixir structs with validation, sanitization, nested sub-structs, conditional fields, pattern-keyed maps, and a first-class Ash extension — declared once, parsed at compile time, validated on every build.** ✨

[![Hex.pm](https://img.shields.io/hexpm/v/guarded_struct.svg?style=flat-square)](https://hex.pm/packages/guarded_struct)
[![Hex Downloads](https://img.shields.io/hexpm/dt/guarded_struct.svg?style=flat-square)](https://hex.pm/packages/guarded_struct)
[![License](https://img.shields.io/hexpm/l/guarded_struct.svg?style=flat-square)](https://github.com/mishka-group/guarded_struct/blob/master/LICENSE)
[![GitHub Sponsors](https://img.shields.io/badge/Sponsor-mishka--group-ea4aaa?style=flat-square
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    Changelog for GuardedStruct 0.1.4

The documented behaviour is now the real behaviour: every option and op the docs promised works, and a derive string that used to be dropped silently fails to compile.

Tracking PR: #15
Bugs:
	Fix main_validator: {Mod, :fun} on the section and on a sub_field — it was never called, only a main_validator/1 defined in the module ran. The option now wins; a main_validator/1 in the module still runs when the option is not set
	Fix the validate_derive / sanitize_derive section options — only the application config was used at runtime. The modules of the section option (and of its sub_fields) are tried first, the application config serves the ops they leave unhandled. Validate.field/4 and Validate.partial/2 read them too
	Fix sanitize(default_when_nil=...) — it never filled a nil or missing field because derives skip nil. It now does, and every op of the string then runs on the default, wherever it sits in the string; every other op still skips nil
	Fix the derive parser silently dropping operands: equal=Type::value (equal=Integer::1, String::, Float::, Atom::, Map::, Tuple::), negative numbers (min_len=-2, clamp=[-10, 10], default_when_empty=-1), floats and other literals (default_when_nil=false). They are parsed now; an operand that can't be parsed, a derives string the Elixir parser refuses (such as enum=Atom[a, b]) and enum=Integer[...] / equal=Integer::... values that aren't numbers raise Spark.Error.DslError at compile time. A field whose derives were all dropped is no longer set to nil
	Fix the derive parser silently dropping a group it cannot use: one that is not sanitize(...) or validate(...) (validte(string), foo) was skipped, and a group with no closing ) (validate(string) was closed for you. Both raise Spark.Error.DslError that names the bad part when the module compiles, and Validate.run/2 returns the :bad_parameters error. An empty or blank string stays a no-op. A string that relied on the missing ) needs it written
	Fix a validate() / sanitize() group with no ops setting the field to nil — the value is kept
	Fix equal=String::value never matching once pre-evaluated
	Fix builder/1 turning every struct other than Date, DateTime and NaiveDateTime into a plain map, which made validate(time_struct) / validate(struct) fail for %Time{} / %URI{}. Structs are kept intact
	Fix extension ops inside each=[...] / optional=[...] being a compile error (unknown validate op) while either=[...] accepted them. Ops of the module's derive_extensions:, of the global config and (when a validate_derive / sanitize_derive is set) of those modules are accepted
	Fix domain: rules not being evaluated inside a GuardedStruct.AshResource resource — the extension now runs ParseDomain (and ParseCoreKeys) like the standalone DSL
	Fix the optional packages ex_url, ex_phone_number and email_checker being detected while GuardedStruct itself compiled. When it compiled before them, as in a Mix.install that lists it first, validate(tell), validate(tell=98), validate(geo_url), validate(location) and validate(email) all failed with Unexpected type error. The package is looked up when the op runs, and an op whose package is missing returns an error that names the package to add
	Fix Validate.run/2 skipping the checks a module makes of its derive strings: validate(max_len=foo) returned {:ok, value}, so did a string the parser refuses such as validate(enum=Atom[a, b]), and validate(equal=Integer::abc) raised ArgumentError. It now returns {:error, [%{field: :__value__, action: :bad_parameters, message: ...}]} for each of them. The inner ops of each=[...] / optional=[...] may be the ops of the global derive extensions, or any name when a validate_derive / sanitize_derive is configured
	Fix the Ash extension not accepting guardedstruct opts do … end, sub_field name, type, opts do … end and conditional_field name, type, opts do … end — undefined function sub_field/4 — although the docs show them and use GuardedStruct takes them. They work in a resource now, next to the Spark form that sets each option as a setter at the top of its block (auto_wire true); the @derives decorator stays standalone-only
	Fix dynamic_field inside a sub_field not being identity-preserved: the parent converted its keys ("role" came back as :role). Keys stay as given in a sub_field of any depth, a list sub_field, a struct: module and a conditional_field's sub_field; Validate.partial/2 keeps them too
	Fix GuardedStruct.Info.fields/1 raising KeyError on a pattern-keyed (regex) module — it lists the patterns. field_kind/2 returns :pattern_field for a key a pattern matches, and field/2 / field?/2 follow the patterns
	Fix enforce_keys(:all) listing every key of a sub_field instead of only the enforced ones
	Fix the validator: error of a pattern-keyed field missing :field — it carries field: :__map__ like the other errors of the module
	Fix GuardedStruct.Runtime.build_pattern_map/3 being typed to take a map: the generated builder/2 of a pattern-keyed module also passes the keyed and typed tuple forms and gets :bad_parameters back, so Dialyzer reported every such module in the project that uses the library. The second argument is any term
	Fix the input type of GuardedStruct.Derive.derive/1: it had no :derive key and took a map as derive_ops, while the builder and Validate.run/2 passed the key and derive_ops may be a list of maps or nil. Dialyzer reported the call as one that cannot succeed. The key, which nothing read, is no longer passed

Refactors:
	Remove four clauses no input reaches: the catch-alls of Parser.syntax_error_message/1 and Runtime.telemetry_result/1, the non-list error clause of the build pipeline, and the non-string clause of ParseDerive.parse_or_raise/3 (the schema types derives: and derive: as :string)

Docs:
	Fix auto being documented as filling only missing values — in :add mode it replaces a value the caller sent; :edit keeps it. The Livebook's example labels were inverted
	Fix from being documented as filling a field only when it is unset — a source that holds a value replaces the field's own value, a missing or nil source keeps it
	Fix on being documented as comparing a value (on: "role=admin") and as emitting a :domain_parameters error — it only checks that the path is present and emits :dependent_keys; domain compares the value
	Fix validate(url) being documented as needing ex_url (it needs no package) and validate(tell=98) as needing only ex_url (it also needs ex_phone_number); document that the order of the optional dependencies does not matter
	Fix priority: true being documented on a child — it works on the conditional_field and keeps only the first child's error when none match
	Fix the README example that wrote a sanitize(...) group after validate(...); every sanitize group runs before every validate group
	Fix the verifiers being documented as rejecting the module — they only warn at compile time and the module still compiles
	Fix usage-rules/api.md: Diff.diff/2 returns {:changed, old, new} and the raising form is builder(attrs, true)
	Fix the domain example Atom[admin::moderator] to Atom[admin, moderator]
	Fix no_control being documented as stripping every control character — tab, LF and CR are kept
	Fix html_sanitize_ex being documented as optional; the minimum is Elixir 1.17 and the Livebook's Mix.install versions install
	Fix the custom=[Mod, :ok?] sample in usage-rules/ash.md (the op was dropped); document main_validator on a sub_field, the validate_derive / sanitize_derive precedence, the operand forms and Info on pattern-keyed modules
	Document main_validator, validate_derive and sanitize_derive in the DSL cheat sheets

Tests:
	Add the tests for each of the fixes above: derive_operands_test.exs, derive_section_options_test.exs and new cases in the parser, op-param, registry, derive, extension, validator, Ash, dynamic, Info and pattern-map suites, core_keys_test.exs for from, on and domain, optional_packages_test.exs for a missing or late package, validate_run_derive_test.exs for a wrong derive string in Validate.run/2, and the option forms of the Ash extension in ash_resource_test.exs and ash_resource_change_test.exs
	Add the keyed and typed tuple forms of builder/1 on a pattern-keyed module to pattern_map_test.exs

Dependencies:
	Update ash 3.33.11 → 3.36.1, spark 2.7.3 → 2.7.8, sourceror 1.12.3 → 1.12.4 (and decimal 3.2.0, ex_ast 0.16.0, makeup 1.2.3, req 0.7.5, spitfire 0.4.3, sweet_xml master)
	Raise the dev/test requirements to {:ash, "~> 3.36"} and {:sourceror, "~> 1.12"}
	Add {:dialyxir, "~> 1.4", only: [:dev, :test], runtime: false} and a dialyzer project config (plt_add_apps: [:mix]); mix dialyzer runs in :test, where the optional packages and the fixtures are, and reports no warnings


Changelog for GuardedStruct 0.1.0
We are delighted to introduce v0.1.0 — a from-scratch rewrite of the macro core on top of Spark. Every existing 0.0.x public API is preserved. Bump the dep, run mix deps.get, and existing tests stay green.

Tracking PR: #13
Features:
	Rewrite the 2,910-LOC defmacro core on Spark.Dsl.Extension with one :guardedstruct section, five entities (field, sub_field, conditional_field, virtual_field, dynamic_field), six transformers, three verifiers #13
	Add Pattern-keyed maps — field whose name is a regex declares a free-form map shape (closes #11) #13
	Add virtual_field — validated through the full pipeline but excluded from defstruct (closes #5) #13
	Add dynamic_field — free-form map with passthrough; atom-attack-safe (string keys stay strings) #13
	Add Erlang Record support via validate(record) and validate(record=tag) (closes #6) #13
	Add GuardedStruct.Validate standalone API — Validate.run/2, Validate.field/3,4, Validate.partial/2 (closes #2) #13
	Add Spark-native custom derive DSL — use GuardedStruct.Derive.Extension + derives do validator/2, sanitizer/2 end for declarative custom ops #13
	Add per-module derive_extensions: opt with :config sentinel for in-position merge with global registry #13
	Add compile-time shadow warning when a custom op-name collides with a built-in registered in Derive.Registry #13
	Add Splode error wrapping — GuardedStruct.Errors.from_tuple/1, traverse_errors/2, to_class/1, JSON-serializable shape (opt-in) #13
	Add GuardedStruct.AshResource extension — same DSL inside Ash.Resource; generates __guarded_change__/1, __guarded_information__/0, __guarded_fields__/0 under the prefixed namespace #13
	Add GuardedStruct.AshResource.Change — ready-made Ash.Resource.Change module bridging __guarded_change__/1 into the changeset pipeline #13
	Add auto_wire: true section option — Spark transformer injects the change into the resource's changes section via Ash.Resource.Builder.add_change/3; no manual wiring needed #13
	Add batch_change/3 on the Ash change — Ash.bulk_create/3 and Ash.bulk_update/3 (with strategy: :stream) work end-to-end #13
	Add auto-map cascade for the Ash extension — every nested sub_field returns a plain map at every depth (matches Ash's :map attribute type) #13
	Add Ash atomic-mode support — Change.atomic/3 runs the pipeline on plain literal inputs (from both changeset.attributes and changeset.atomics) and returns {:atomic, sanitized_map}; updates stay atomic without require_atomic? false. Only the Ash.Changeset.atomic_update/3 + Ash.Expr path falls back to {:not_atomic, reason} #13
	Add json: true section option — auto-derives Jason.Encoder (if :jason in deps) with fallback to built-in JSON.Encoder on Elixir 1.18+ #13
	Add GuardedStruct.Info — full introspection API: describe/1, field_kind/2, enforce?/1,2, virtual?/2, dynamic?/2, sub_module/2, conditional_children/2, collection helpers, section-option shorthands #13
	Add GuardedStruct.Diff — diff/2, apply/2, equal?/2 for audit-log-friendly struct diffing #13
	Add MyStruct.example/0 — REPL helper returning a struct populated with defaults / type placeholders #13
	Add telemetry events — [:guarded_struct, :builder, :start | :stop | :exception] on every top-level builder/1 call #13

	Add @derives decorator attribute — alternative to inline derives: for keeping fields short #13
	Add editor autocomplete inside guardedstruct do … end via Spark's ElixirSense plugin (closes #1) #13
	Add igniter installer — mix igniter.install guarded_struct #13
	Add each=[ops] combinator on both sanitize and validate — applies inner ops to every element of a list; validate error message reports failing indices.
	Add optional=[ops] validator wrapper — passes nil through, runs inner ops on non-nil values.
	Add list hygiene sanitizers — :uniq, :compact, :reject_empty, :sort.
	Add string hygiene sanitizers — :squish (collapse runs of whitespace + trim), :no_control (strip ASCII control chars, but keep tab, LF and CR), :no_zero_width (strip zero-width unicode).
	Add :rich_text_safe sanitizer — sugar that composes :no_zero_width + :no_control in one named op for template/content/bio fields; non-binary inputs pass through untouched.
	Add named regex validators — :slug, :hostname, :port_number, :hex_color, :semver. Patterns are anchored, bounded, and ReDoS-safe; compiled once at module load.
	Add :language_code validator — BCP-47 / ISO 639-1 shape (e.g. en, en-US, zh-Hant, pt-BR). Anchored regex, case-insensitive, primary 2–3 letters + optional -subtag segments (2–8 alnum each).
	Add datetime shape validators — :utc_datetime, :naive_datetime, :date_struct, :time_struct. Each accepts both the matching Elixir struct and the ISO-8601 binary form, so the same op covers Ash struct inputs and raw string inputs from JSON/form bodies.
	Add datetime comparison validators — :past_datetime, :future_datetime. Inclusive semantics: "now" passes both, so callers never trip on clock skew between submit and validate.
	Add :ipv6 validator — accepts only literal v6 addresses; rejects v4-as-v6 by requiring at least one : character before handing off to :inet.parse_ipv6_address/1.
	Add :ip validator — accepts either v4 or v6 form; thin wrapper that tries v4 first, falls back to v6.
	Add {:clamp, [min, max]} sanitizer — snap out-of-range numbers to the nearest bound.
	Add {:default_when_nil, value} / {:default_when_empty, value} sanitizers — fill missing values in the pipeline.
	Compile-time param shape validation extended to every new parameterised op via OpParamValidator.
	Localised error messages added through the Messages callbacks for slug, hostname, port_number, hex_color, semver, each, language_code, utc_datetime, naive_datetime, date_struct, time_struct, past_datetime, future_datetime, ipv6, and ip.

Refactors:
	Move every static-string parse to compile time — derive op-strings, from:/on: paths, domain: patterns are now parsed once during compilation; the runtime reads pre-built op-maps from __fields__/0 #13
	Pre-evaluate enum=Map[…] / enum=Tuple[…] / equal=Map::… operands at compile time — zero Code.eval_string on the runtime hot path #13
	Replace plain-macro validator/2 and sanitizer/2 with proper Spark entities under derives do ... end block — Spark.Formatter handles paren-stripping consistently with the rest of the DSL #13
	Surface compile-time warnings via the transformer's documented {:warn, dsl_state, warnings} return shape instead of IO.warn/2 — shadow detection in Derive.Extension.Transformers.Codegen and legacy-derive: deprecation in Transformers.ParseDerive both flow through Spark, so warnings appear at the user's source line and the DSL state remains the transformer's only side effect #13
	Rename __guarded_validate__/1 → __guarded_change__/1 on the Ash extension — name reflects that the function transforms (sanitize, auto-fill) as well as validates #13
	Rename derive: option to derives: (plural) — aligns with the @derives decorator; legacy derive: still works but the transformer emits a compile-time deprecation warning through Spark's {:warn, ...} transformer return #13
	Rename jason: true section option to json: true — option now derives whichever JSON encoder is available (Jason or built-in) #13
	Extract test fixtures (Ash resources + custom-derive modules) to top-level modules in test/support/ so Spark.Formatter applies paren-removal and section-ordering rules uniformly #13
	Normalize the error wire format — every {:error, …} from builder/1, __guarded_change__/1, Validate.run/2, Validate.field/3,4, Validate.partial/2 and the Ash Change is always {:error, [error_map, ...]}. Each error map follows the canonical shape %{field: atom, action: atom, message: String, [errors: [...]]}. :required_fields and :authorized_fields emit one error per affected field instead of one map with a fields: list. :bad_parameters carries :field => :__root__ #13
	Flip GuardedStruct.Derive.SanitizerDerive.sanitize/2 to pipe-friendly (value, op) arg order — was (op, value). Applies project-wide: Extension.dispatch_sanitize/2,3, the generated __sanitize__/2 callback on extension modules, and any user-supplied :sanitize_derive module's sanitize/2 function follow the same convention. Internal hot path now reduces with Enum.reduce(ops, value, fn op, acc -> sanitize(acc, op) end) #13
	Bake compile-time predicates on every guarded module — __guarded_has_validator__/0, __guarded_has_main_validator__/0, __guarded_error_module__/0, __guarded_field_meta__/1 (and Ash's __guarded_field_name_set__/0 MapSet) — drops every function_exported? / Code.ensure_loaded? call from the runtime hot path #13
	Cache GuardedStruct.Derive.Extension.registered_extensions/0 in :persistent_term, keyed by raw app config; auto-invalidates when config changes. New clear_cache/0 helper for test setup #13

Bugs:
	Fix nested conditional_field — works to arbitrary depth via recursive_as: :conditional_fields (closes #7, #8, #25) #13
	Restore i18n via GuardedStruct.Messages.translated_message/1,2 for orchestration-layer errors (authorized_fields, required_fields, :on / :domain core keys, list-builder errors) — all 14 message callbacks reachable again #13
	Fix __information__/0 to populate conditional_keys with actual conditional-field names (was always []) #13
	Fix MyStruct.Error.message/1 to match master's format and use translated_message(:message_exception) for i18n #13
	Unblock the legacy Parser raise sites that prevented nested conditional_field from compiling #13
	Surface malformed derives: strings as Spark.Error.DslError with file:line — previously swallowed by a rescue _ -> nil and silently produced no validation #13
	Fix re-entrancy in the auto-map cascade — process-dict flag is saved+restored across nested validate/3 calls so a validator callback can recursively validate without clobbering outer state #13
	Fix Logger.configure(level: :warning) global side-effect in test_helper.exs — replaced with @moduletag capture_log: true on Ash test modules #13
	Parser silently dropped the entire derive string when a regex=<pattern> op contained unquoted special characters (^, [, +, $, …). Fixed via quote_regex_values/1 pre-processor that wraps the pattern in "…" before AST conversion.
	def validate/3 clauses in ValidationDerive were interrupted by four defp helpers wedged between them, triggering the compiler's "clauses of the same name should be grouped together" warning and risking mis-dispatch of later clauses. All helpers moved below the catchall; added a dispatch-regression test that probes 43 op atoms with deliberately-bad inputs and asserts none fall through to the catchall.
	Per-element :each errors now carry an __index__: key after flattening. Previously errors from list-element validation came back as a nested {:children, [...]} 5-tuple with no way to tell which element failed; call/3 now flattens children into the top-level errors list with the originating index attached, so callers can pinpoint which list position broke.

Tests:
	Add 743+ tests (up from 146 in 0.0.4), including 6 property-based tests via stream_data #13
	Add real Ash 3.x integration suite — ETS data layer, end-to-end Ash.create/1, Ash.update/1, Ash.bulk_create/3, Ash.bulk_update/3 #13
	Add test/ash_integration_test.exs atomic-mode coverage — end-to-end create/update through Ash with sanitize/validate semantics intact under atomic SQL #13
	Add test/info_test.exs — 38 tests covering every introspection helper including describe/1 consolidated dump #13
	Add test/derive_extension_shadow_warning_test.exs — 9 tests for compile-time shadow detection #13
	Add test/derive_extensions_per_module_test.exs — 19 tests for per-module opt resolution including the :config sentinel #13
	Add test/jason_encoder_test.exs — Jason + built-in JSON encoder coverage with nested sub_field #13
	Add test/telemetry_test.exs — start/stop/exception event coverage, including nested-build inheritance #13

Docs:
	Add full LiveBook walkthrough at guidance/guarded-struct.livemd with runnable end-to-end examples #13
	Add auto-generated DSL cheat sheets at documentation/dsls/ via mix spark.cheat_sheets #13
	Add mix lint and mix cheat aliases — wrap spark.formatter + format and spark.cheat_sheets #13
	Add "Atom-attack safety" section to the GuardedStruct module @moduledoc covering the dynamic_field / pattern-keyed map threat model #13
	Add LLM agent context — root usage-rules.md plus topic-scoped sub-rules at usage-rules/dsl.md, derive.md, conditional.md, validators.md, core-keys.md, extensions.md, ash.md, api.md, errors.md (compatible with ash-project/usage_rules; consumers run mix usage_rules.sync and address sub-rules as guarded_struct:dsl, guarded_struct:ash, etc.) #13
	Add skills.sh-compatible SKILL.md files under .claude/skills/ — one per subsystem (guarded-struct, -dsl, -derive, -conditional, -ash, -extensions, -api) with YAML frontmatter triggers so Claude Code / Cursor / Copilot auto-load the right context #13

Internals dropped:
	Remove builder/4 @doc false form (with (actions, key, type, error) arity) — replaced by an internal runtime helper #13
	Remove register_struct/4, __field__/6, __type__/2, delete_temporary_revaluation/1, create_builder/1, create_error_module/0 #13
	Remove the 12 gs_* accumulator module attributes (gs_fields, gs_types, gs_enforce_keys, etc.) — replaced by Spark DSL state #13
	Remove parser/3 (the conditional variant of Parser.parser), elements_unification/2, find_node_tags/1, add_parent_tags/3, conds_list/2, find_conds_children_recursive/2 #13
	Remove Derive.pre_derives_check/3, get_derives_from_success_conditional_data/1, error_handler/2, halt_errors/1, the alternate-shape derive/1 clauses #13
	Remove Messages.unsupported_conditional_field/0 and Messages.parser_field_value/0 callbacks (dead code after the nested-conditional fix) #13

Dependencies:
	Add {:spark, "~> 2.7"} (runtime — DSL framework) #13
	Add {:splode, "~> 0.3"} (runtime — error class hierarchy for opt-in wrapper) #13
	Add {:telemetry, "~> 1.0"} (runtime — builder events) #13
	Add {:sourceror, "~> 1.7", only: [:dev, :test]} (required by Spark.Formatter) #13
	Add {:igniter, "~> 0.8", only: [:dev, :test]} (installer mix task) #13
	Add {:ash, "~> 3.0", only: [:dev, :test]} (real Ash integration suite — not a runtime dep) #13
	html_sanitize_ex is a required dependency; the optional deps are unchanged (email_checker, ex_url, ex_phone_number, sweet_xml) #13


Changelog for GuardedStruct 0.0.4
Bugs:
	Fix deprecated code from Elixir 1.18

Features:
	Support overridable messages for the GuardedStruct module with support for multiple languages


Changelog for GuardedStruct 0.0.3
Bugs:
	Fix deprecated code from Elixir 1.18.0-rc.0


Changelog for GuardedStruct 0.0.2
Bugs:
	Support charlists sigil warning and keep backward compatibility for charlist regex


Changelog for GuardedStruct 0.0.1
We are delighted to introduce our first standalone release of GuardedStruct — extracted from the Mishka developer tools library.
For more information please see: https://mishka.tools

Features:
	Detach from the Mishka developer tools library

Refactors:
	Remove optional libraries (must be enabled by the user)
	Improvements in some tests
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    Security Policy

Supported Versions
	Version	Supported
	>= 0.1.0	:white_check_mark:

Reporting a Vulnerability
Please be sure to contact info@mishka.tools email if you find a security bug.
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    LICENSE


                                 Apache License
                           Version 2.0, January 2004
                        http://www.apache.org/licenses/

   TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

   1. Definitions.

      "License" shall mean the terms and conditions for use, reproduction,
      and distribution as defined by Sections 1 through 9 of this document.

      "Licensor" shall mean the copyright owner or entity authorized by
      the copyright owner that is granting the License.

      "Legal Entity" shall mean the union of the acting entity and all
      other entities that control, are controlled by, or are under common
      control with that entity. For the purposes of this definition,
      "control" means (i) the power, direct or indirect, to cause the
      direction or management of such entity, whether by contract or
      otherwise, or (ii) ownership of fifty percent (50%) or more of the
      outstanding shares, or (iii) beneficial ownership of such entity.

      "You" (or "Your") shall mean an individual or Legal Entity
      exercising permissions granted by this License.

      "Source" form shall mean the preferred form for making modifications,
      including but not limited to software source code, documentation
      source, and configuration files.

      "Object" form shall mean any form resulting from mechanical
      transformation or translation of a Source form, including but
      not limited to compiled object code, generated documentation,
      and conversions to other media types.

      "Work" shall mean the work of authorship, whether in Source or
      Object form, made available under the License, as indicated by a
      copyright notice that is included in or attached to the work
      (an example is provided in the Appendix below).

      "Derivative Works" shall mean any work, whether in Source or Object
      form, that is based on (or derived from) the Work and for which the
      editorial revisions, annotations, elaborations, or other modifications
      represent, as a whole, an original work of authorship. For the purposes
      of this License, Derivative Works shall not include works that remain
      separable from, or merely link (or bind by name) to the interfaces of,
      the Work and Derivative Works thereof.

      "Contribution" shall mean any work of authorship, including
      the original version of the Work and any modifications or additions
      to that Work or Derivative Works thereof, that is intentionally
      submitted to Licensor for inclusion in the Work by the copyright owner
      or by an individual or Legal Entity authorized to submit on behalf of
      the copyright owner. For the purposes of this definition, "submitted"
      means any form of electronic, verbal, or written communication sent
      to the Licensor or its representatives, including but not limited to
      communication on electronic mailing lists, source code control systems,
      and issue tracking systems that are managed by, or on behalf of, the
      Licensor for the purpose of discussing and improving the Work, but
      excluding communication that is conspicuously marked or otherwise
      designated in writing by the copyright owner as "Not a Contribution."

      "Contributor" shall mean Licensor and any individual or Legal Entity
      on behalf of whom a Contribution has been received by Licensor and
      subsequently incorporated within the Work.

   2. Grant of Copyright License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      copyright license to reproduce, prepare Derivative Works of,
      publicly display, publicly perform, sublicense, and distribute the
      Work and such Derivative Works in Source or Object form.

   3. Grant of Patent License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      (except as stated in this section) patent license to make, have made,
      use, offer to sell, sell, import, and otherwise transfer the Work,
      where such license applies only to those patent claims licensable
      by such Contributor that are necessarily infringed by their
      Contribution(s) alone or by combination of their Contribution(s)
      with the Work to which such Contribution(s) was submitted. If You
      institute patent litigation against any entity (including a
      cross-claim or counterclaim in a lawsuit) alleging that the Work
      or a Contribution incorporated within the Work constitutes direct
      or contributory patent infringement, then any patent licenses
      granted to You under this License for that Work shall terminate
      as of the date such litigation is filed.

   4. Redistribution. You may reproduce and distribute copies of the
      Work or Derivative Works thereof in any medium, with or without
      modifications, and in Source or Object form, provided that You
      meet the following conditions:

      (a) You must give any other recipients of the Work or
          Derivative Works a copy of this License; and

      (b) You must cause any modified files to carry prominent notices
          stating that You changed the files; and

      (c) You must retain, in the Source form of any Derivative Works
          that You distribute, all copyright, patent, trademark, and
          attribution notices from the Source form of the Work,
          excluding those notices that do not pertain to any part of
          the Derivative Works; and

      (d) If the Work includes a "NOTICE" text file as part of its
          distribution, then any Derivative Works that You distribute must
          include a readable copy of the attribution notices contained
          within such NOTICE file, excluding those notices that do not
          pertain to any part of the Derivative Works, in at least one
          of the following places: within a NOTICE text file distributed
          as part of the Derivative Works; within the Source form or
          documentation, if provided along with the Derivative Works; or,
          within a display generated by the Derivative Works, if and
          wherever such third-party notices normally appear. The contents
          of the NOTICE file are for informational purposes only and
          do not modify the License. You may add Your own attribution
          notices within Derivative Works that You distribute, alongside
          or as an addendum to the NOTICE text from the Work, provided
          that such additional attribution notices cannot be construed
          as modifying the License.

      You may add Your own copyright statement to Your modifications and
      may provide additional or different license terms and conditions
      for use, reproduction, or distribution of Your modifications, or
      for any such Derivative Works as a whole, provided Your use,
      reproduction, and distribution of the Work otherwise complies with
      the conditions stated in this License.

   5. Submission of Contributions. Unless You explicitly state otherwise,
      any Contribution intentionally submitted for inclusion in the Work
      by You to the Licensor shall be under the terms and conditions of
      this License, without any additional terms or conditions.
      Notwithstanding the above, nothing herein shall supersede or modify
      the terms of any separate license agreement you may have executed
      with Licensor regarding such Contributions.

   6. Trademarks. This License does not grant permission to use the trade
      names, trademarks, service marks, or product names of the Licensor,
      except as required for reasonable and customary use in describing the
      origin of the Work and reproducing the content of the NOTICE file.

   7. Disclaimer of Warranty. Unless required by applicable law or
      agreed to in writing, Licensor provides the Work (and each
      Contributor provides its Contributions) on an "AS IS" BASIS,
      WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
      implied, including, without limitation, any warranties or conditions
      of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
      PARTICULAR PURPOSE. You are solely responsible for determining the
      appropriateness of using or redistributing the Work and assume any
      risks associated with Your exercise of permissions under this License.

   8. Limitation of Liability. In no event and under no legal theory,
      whether in tort (including negligence), contract, or otherwise,
      unless required by applicable law (such as deliberate and grossly
      negligent acts) or agreed to in writing, shall any Contributor be
      liable to You for damages, including any direct, indirect, special,
      incidental, or consequential damages of any character arising as a
      result of this License or out of the use or inability to use the
      Work (including but not limited to damages for loss of goodwill,
      work stoppage, computer failure or malfunction, or any and all
      other commercial damages or losses), even if such Contributor
      has been advised of the possibility of such damages.

   9. Accepting Warranty or Additional Liability. While redistributing
      the Work or Derivative Works thereof, You may choose to offer,
      and charge a fee for, acceptance of support, warranty, indemnity,
      or other liability obligations and/or rights consistent with this
      License. However, in accepting such obligations, You may act only
      on Your own behalf and on Your sole responsibility, not on behalf
      of any other Contributor, and only if You agree to indemnify,
      defend, and hold each Contributor harmless for any liability
      incurred by, or claims asserted against, such Contributor by reason
      of your accepting any such warranty or additional liability.

   END OF TERMS AND CONDITIONS

   APPENDIX: How to apply the Apache License to your work.

      To apply the Apache License to your work, attach the following
      boilerplate notice, with the fields enclosed by brackets "[]"
      replaced with your own identifying information. (Don't include
      the brackets!)  The text should be enclosed in the appropriate
      comment syntax for the file format. We also recommend that a
      file or class name and description of purpose be included on the
      same "printed page" as the copyright notice for easier
      identification within third-party archives.

   Copyright [yyyy] [name of copyright owner]

   Licensed under the Apache License, Version 2.0 (the "License");
   you may not use this file except in compliance with the License.
   You may obtain a copy of the License at

       http://www.apache.org/licenses/LICENSE-2.0

   Unless required by applicable law or agreed to in writing, software
   distributed under the License is distributed on an "AS IS" BASIS,
   WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
   See the License for the specific language governing permissions and
   limitations under the License.



  

  
    
    GuardedStruct - GuardedStruct v0.1.4
    
    

    


  
  

    GuardedStruct

Mix.install([
  {:guarded_struct, "~> 0.1.4"},

  # Optional dependencies, It’s recommended to create your own
  # custom validation and sanitization functions instead of
  # enabling these libraries. Their order in this list does not matter.
  {:email_checker, "~> 0.2.4"},
  {:ex_url, "~> 2.0"},
  {:ex_phone_number, "~> 0.4.3"},
])
What's new in 0.1.0
v0.1.0 rewrites the macro core on Spark. Existing 0.0.x code keeps working — every example below runs unchanged. New features are demonstrated near the bottom of this notebook:
	Feature	Section
	Pattern-keyed maps (regex field names, closes #11)	Pattern-keyed maps
	virtual_field (closes #5)	Virtual fields
	GuardedStruct.Validate standalone API (closes #2)	Standalone validation
	Erlang Record support (closes #6)	Erlang Records
	Custom validators / sanitizers via Spark DSL	Custom derive ops
	Splode error wrapping	Splode errors
	Ash extension	Ash integration

Conventions you'll see throughout
	Error shape is canonical. Every {:error, …} from builder/1,
__guarded_change__/1, Validate.*, and the Ash Change is always
{:error, [error_map, ...]}. Each error map has the same shape:
%{field: atom, action: atom, message: String, [errors: [...]]}.
Multi-field errors like :required_fields and :authorized_fields emit
one error per affected field (no more %{fields: [...]} map).

	Sanitizer arg order is pipe-friendly. Direct calls take
(value, op) — e.g. " Alice " |> SanitizerDerive.sanitize(:trim).
Same convention applies to Extension.dispatch_sanitize/2, generated
__sanitize__/2 callbacks on extension modules, and any user-supplied
:sanitize_derive callback module.

	LLM agents. The repo ships agent context at the root
(usage-rules.md
	topic files in usage-rules/) and skills.sh-compatible
.claude/skills/*/SKILL.md.
Pull them into a project via
mix usage_rules.sync (with :usage_rules
as a dev dep) or copy the skills directly.



See CHANGELOG.md for the full list of changes.
About
The creation of this macro will allow you to build Structs that provide you with a number of important options, including the following:
	Validation
	Sanitizing
	Constructor
	It provides the capacity to operate in a nested style simultaneously.

Suppose you are going to collect a number of pieces of information from the user, and before doing anything else, you are going to sanitize them.
After that, you are going to validate each piece of data, and if there are no issues, you will either display it in a proper output or save it somewhere else.
All of the characteristics that are associated with this macro revolve around cleaning and validating the data.
The features that we list below are individually based on a particular strategy and requirement, but thankfully, they may be combined and mixed in any way that you see fit.
It bestows to you a significant amount of authority in this sphere.
After the initial version of this macro was obtained from the source of the typed_struct library, many sections of it were rewritten, or new concepts were taken from libraries in Rust and Scala and added to this library in the form of Elixir base.
The initial version of this macro can be found in the typed_struct library. Its base is a syntax that is very easy to comprehend, especially for non-technical product managers, and highly straightforward.
Before explaining the copyright, I must point out that the primary library, which is typed_struct, is no longer supported for a long time, so please pay attention to the following copyright.
[image: Run in Livebook]
Copyright
The code in this module is based on the typed_struct library (https://github.com/ejpcmac/typed_struct),
which is licensed under the MIT License.
Modifications and additions have been made to enhance its capabilities as part of the current project.
MIT License
Adding new Copyright (c) [2023] [Shahryar Tavakkoli at Mishka Group]
Note: If the license changes during the support of this project, this file will always remain on MIT
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Defines a guarded struct
The beginning of the block consists of the introduction of a Struct with the guardedstruct macro, which is solely responsible for recording a series of information in order to create a struct, as well as all of the fields with the field macro, and if you need to create another struct within this struct (in actuality, a module child within another module), you must use the sub_field macro.
Note: there is no restriction on the number of times you can call the sub_field macro or the field macro within the context of the sub_field macro.
Note: Because Stract does not prioritize the display of keys depending on your requirements, you do not need to follow the priority of the fields and call them in order to utilize the app.
Implement the program's logic, regardless of what it might be.
Note: Because of different limitations, if you want to write a test, you must first place the module in which you built the struct outside of the test macro. Once the struct has been built, you may then test it by calling it within the test macro itself. The examples it provides can also be found in the testing done by this library itself.
Note: this library is only supported on versions of Elixir 1.17 and higher (tested on OTP 27 and OTP 28), and that the manufacturer does not offer bug patches for problems that occur in older software versions.
Note: spark, splode, telemetry and html_sanitize_ex are required dependencies and come with guarded_struct. The others (email_checker, ex_url, ex_phone_number, jason, ash) are optional; if you require their use in your program, you will need to include them. A package is looked up when the op runs, so the order of your dependencies does not matter, and an op whose package is missing returns an error that names the package to add. We provide further explanation on the topic in the area you're looking for.
Before continuing with the discussion about the library section and also offering practical examples in this field, it is important to understand that when you construct a struct in a module, after compilation in the runtime of the program, each module includes the following functional functions:

	The builder() function is actually an action function, and it requires you to provide it with information in the form of a map.

	The enforce_keys() function: this method returns the necessary keys of the first layer of the struct. However, if you want to display all of the keys of the nested struct, you will need to enter the :all input, which is not yet implemented in this version.

	The keys() function has the same requirements as the enforce_keys() function, with the exception that it returns all of the keys, including the ones that aren't necessary.



And also, any data that enters the builder function must go through the following path:
	If the map currently uses the string data type, it will be converted to the atom data type.

	Eliminates the keys from the struct that are not present in the list

	Determines whether or not all of the essential keys have been transmitted.

	If you write your own custom validation, each field's validations will be checked.


It is important to notice that regardless of the circumstances, this macro also inspects the module itself. If there is a validator function but none of the functions are set, it calls the validator function directly from the module itself into the field itself.

	The output of the complete struct is entered into the mother validation, and the programmer is given the opportunity to write for the final output in this validation. This validation also provides the possibility of writing for the output of the struct.

This macro will call the struct's main_validator directly from the module it has been placed in if, in this section, the main_validator  is not set in the struct but is found in the module that contains the struct.

	If there were no problems in the previous phases (it is important to note that options 4 and 5 are not required), it will proceed to the next level of the program, which is the validation and custom Sanitizer stage.

	To begin, the Sanitizer will alter the data so that it corresponds to what you have called in each field, and it will not return any errors. Even if the Sanitizer programmer is not utilized in the required type as a result of an accidental oversight, the data will still be passed to the following stage.

	At this point, it will return an error or data for each field, depending on the validations that you called.

	At the end of the process, you will receive a tuple that will either have problems in it or the final data with an ok status.


It is important to keep in mind that if your struct is nested, all of the internal errors of these structs are also included in the list of problems. Additionally, the data will be sent to you when the status is positive, but only if you have called the parent of this struct.

Note that each nested struct can be used on its own and possesses all of the capabilities that have been discussed thus far. For instance, if you have module A and you utilized the sub_field that is named auth in it, you may now use it separately from the A.Auth Use. Use.

Defining a struct layer without additional options
defmodule NoramalStruct do
  use GuardedStruct

  guardedstruct do
    field(:field_one, String.t())
    field(:field_two, integer(), enforce: true)
    field(:field_three, boolean(), enforce: true)
    field(:field_four, atom(), default: :hey)
  end
end
NoramalStruct.builder(%{field_one: "Mishka", field_two: 1, field_three: true})
Define a struct with settings related to essential keys or opaque type
Options
	enforce - if set to true, sets enforce: true to all fields by default.
This can be overridden by setting enforce: false or a default value on
individual fields.
	opaque - if set to true, creates an opaque type for the struct.
	module - if set, creates the struct in a submodule named module.

defmodule EnforceStruct do
  use GuardedStruct

  guardedstruct enforce: true do
    field(:enforced_by_default, term())
    field(:not_enforced, term(), enforce: false)
    field(:with_default, integer(), default: 1)
    field(:with_false_default, boolean(), default: false)
    field(:with_nil_default, term(), default: nil)
  end
end
# Status ok
EnforceStruct.builder(%{enforced_by_default: "test"})
# Status error
EnforceStruct.builder(%{})
# OR opaque
defmodule OpaqueStruct do
  use GuardedStruct

  guardedstruct opaque: true do
    field(:opaque_by_default, term())
    field(:not_enforced, term(), enforce: false)
    field(:with_default, integer(), default: 1)
    field(:with_false_default, boolean(), default: false)
    field(:with_nil_default, term(), default: nil)
  end
end
OpaqueStruct.builder(%{})
defmodule NormalEnforceAndDefaultStruct do
  use GuardedStruct

  guardedstruct do
    field(:enforced, term(), enforce: true)
    field(:with_default, integer(), default: 1)
    field(:with_false_default, boolean(), default: false)
    field(:with_nil_default, term(), default: nil)
  end
end
NormalEnforceAndDefaultStruct.builder(%{})
NormalEnforceAndDefaultStruct.builder(%{enforced: true})
# OR create sub module

defmodule NormalSubModuleAsGuardedEstructMacroStruct do
  use GuardedStruct

  guardedstruct module: Struct do
    field(:field, term())
  end
end
NormalSubModuleAsGuardedEstructMacroStruct.Struct.builder(%{field: "name"})
Defining the struct by calling the validation module or calling from the module that contains the struct
Options
	validator - if set as tuple like this {ModuleName, :function_name} for each field,
in fact you have a builder function that check the validation.

# First, it looks at whether a validator has been set for each field,
# otherwise it looks inside the module.
defmodule NormalValidatorStruct do
  use GuardedStruct
  # You can call `validator` from another module
  # You can use field(:name, String.t(), validator: {__MODULE__, :validator})
  # Even you can not call validator, because you put the reserved name inside module
  guardedstruct do
    field(:name, String.t(), validator: {NormalValidatorStruct, :validator})
    field(:title, String.t())
  end

  def validator(:name, value) do
    if is_binary(value), do: {:ok, :name, value}, else: {:error, :name, "Not right!"}
  end

  # You can not use it, but it is mentioned here for test clarity
  def validator(name, value) do
    {:ok, name, value}
  end
end
NormalValidatorStruct.builder(%{name: "Mishka"})
NormalValidatorStruct.builder(%{name: :mishka})
Note: There are other ways to call the validator function. Using a Tuple is the first method. It is shown in the code excerpt above. The module address appears in the first entry, and the function name in Atomic form appears in the second.
Note that you can use __MODULE__ if you define it in this module.
But there's a simpler method. The module itself has a reserved word for validator. It only has to be valued as a field; the macro will verify that the input is accurate.

Define the struct by calling the main_validator for full access on the output
Options
	main_validator - if set as tuple like this {ModuleName, :function_name},
for guardedstruct, in fact you have a global validation.

# First, it looks at whether a main_validator has been set for each field,
# otherwise it looks inside the module.
defmodule NormalMainValidatorStruct do
  use GuardedStruct
  # You can call `main_validator` from another module
  # Even you can not call validator, because you put the reserved name inside module
  guardedstruct main_validator: {__MODULE__, :main_validator} do
    field(:name, String.t())
    field(:title, String.t())
  end

  # if `guardedstruct` has no `main_validator` which is configed
  def main_validator(value) do
    if Map.get(value, :title) == "mishka" do
      {:ok, value}
    else
      {:error, [%{message: "Not right!", field: :title, action: :validator}]}
    end
  end
end
NormalMainValidatorStruct.builder(%{title: "mishka"})
NormalMainValidatorStruct.builder(%{title: :mishka})
As the code sample above illustrates. main_validator is a bit rudimentary in terms of error and data presentation, and it can only be used once. since it gives you the ability to generate a unique code. Similar to validator, this option can be called by a macro within the same module or from another module.
When main_validator is set, it is the one that runs and a main_validator/1 written in the module is not called. A sub_field takes the same option and calls it with its own data:
sub_field(:profile, struct(), main_validator: {MyChecks, :profile_rule}) do
  field(:nickname, String.t())
end
Define struct with derive
derive is divided into two parts: validate and sanitize, which is priority with sanitize: every sanitize(...) group runs before every validate(...) group, wherever the groups are written in the string.

It should be noted that in the following tables you can see that in order to use some derives, you need to add its dependency on your project.
Sanitize
	How to use	Dependencies	Description
	"sanitize(trim)"	NO	Trim your string
	"sanitize(upcase)"	NO	Upcase your string
	"sanitize(downcase)"	NO	Downcase your string
	"sanitize(capitalize)"	NO	Capitalize your string
	"sanitize(basic_html)"	:html_sanitize_ex	Sanitize your string base on basic_html
	"sanitize(html5)"	:html_sanitize_ex	Sanitize your string base on html5
	"sanitize(markdown_html)"	:html_sanitize_ex	Sanitize your string base on markdown_html
	"sanitize(strip_tags)"	:html_sanitize_ex	Sanitize your string base on strip_tags
	"sanitize(tag)"	:html_sanitize_ex	Sanitize your string base on html_sanitize_ex selection
	"sanitize(string_float)"	:html_sanitize_ex or NO	Sanitize your string base on html_sanitize_ex and Float.parse/1
	"sanitize(string_integer)"	:html_sanitize_ex or NO	Sanitize your string base on html_sanitize_ex and Integer.parse/1

Validate
	How to use	Dependencies	Description
	"validate(string)"	NO	Validate if the data is string
	"validate(integer)"	NO	Validate if the data is integer
	"validate(list)"	NO	Validate if the data is list
	"validate(atom)"	NO	Validate if the data is atom
	"validate(bitstring)"	NO	Validate if the data is bitstring
	"validate(boolean)"	NO	Validate if the data is boolean
	"validate(exception)"	NO	Validate if the data is exception
	"validate(float)"	NO	Validate if the data is float
	"validate(function)"	NO	Validate if the data is function
	"validate(map)"	NO	Validate if the data is map
	"validate(nil_value)"	NO	Validate if the data is nil value
	"validate(not_nil_value)"	NO	Validate if the data is not nil value
	"validate(number)"	NO	Validate if the data is number
	"validate(pid)"	NO	Validate if the data is Elixir pid
	"validate(port)"	NO	Validate if the data is Elixir port
	"validate(reference)"	NO	Validate if the data is Elixir reference
	"validate(struct)"	NO	Validate if the data is struct
	"validate(tuple)"	NO	Validate if the data is tuple
	"validate(not_empty)"	NO	Validate if the data is not empty - binary, map, list
	"validate(max_len=10)"	NO	Validate if the data is more than 10 - Range, integer, binary
	"validate(min_len=10)"	NO	Validate if the data is less than 10 - Range, integer, binary
	"validate(url)"	NO	Validate if the data is url
	"validate(geo_url)"	ex_url	Validate if the data is geo url
	"validate(tell)"	ex_url	Validate if the data is tell
	"validate(tell=98)"	ex_url and ex_phone_number	Validate if the data is tell with country code
	"validate(email)"	email_checker	Validate if the data is email
	"validate(location)"	ex_url	Validate if the data is location
	"validate(string_boolean)"	NO	Validate if the data is string boolean
	"validate(datetime)"	NO	Validate if the data is datetime
	"validate(range)"	NO	Validate if the data is datetime
	"validate(date)"	NO	Validate if the data is datetime
	"validate(regex='^[a-zA-Z]+@mishka\.group$')"	NO	Validate if the data is match with regex
	"validate(ipv4)"	NO	Validate if the data is ipv4
	"validate(not_empty_string)"	NO	Validate if the data is not empty string
	"validate(uuid)"	NO	Validate if the data is uuid
	"validate(enum=String[admin::user::banned])"	NO	Validate if the data is one of the enum value, which is String
	"validate(enum=Atom[admin::user::banned])"	NO	Validate if the data is one of the enum value, which is Atom
	"validate(enum=Integer[1::2::3])"	NO	Validate if the data is one of the enum value, which is Integer
	"validate(enum=Float[1.5::2.0::4.5])"	NO	Validate if the data is one of the enum value, which is Float
	"validate(enum=Map[%{status: 1}::%{status: 2}::%{status: 3}])"	NO	Validate if the data is one of the enum value, which is Map
	"validate(enum=Tuple[{:admin, 1}::{:user, 2}::{:banned, 3}])"	NO	Validate if the data is one of the enum value, which is Tuple
	"validate(equal=String::admin)"	NO	Validate if the data is equal with the value, which is a String
	"validate(equal=Integer::1)"	NO	Validate if the data is equal with the value, which is an Integer (Integer::-1 is negative)
	"validate(equal=Float::1.5)"	NO	Validate if the data is equal with the value, which is a Float
	"validate(equal=Atom::admin)"	NO	Validate if the data is equal with the value, which is an Atom
	"validate(equal=Map::%{status: 1})"	NO	Validate if the data is equal with the value, which is a Map
	"validate(equal=Tuple::{:admin, 1})"	NO	Validate if the data is equal with the value, which is a Tuple
	"validate(either=[string, enum=Integer[1::2::3]])"	NO	Validate if the data is valid with each derive validation
	"validate(custom=[Enum, all?])"	NO	Validate if the you custom function returns trueو Please read section 20
	"validate(some_string_float)"	NO	Validate if the string data is float (Somewhat by removing the string)
	"validate(string_float)"	NO	Validate if the string data is float (Strict mode)
	"validate(string_integer)"	NO	Validate if the string data is integer (Strict mode)
	"validate(some_string_integer)"	NO	Validate if the string data is integer (Somewhat by removing the string)
	"validate(not_flatten_empty)"	NO	Validate the list if it is empty by summing and flattening the entire list
	"validate(not_flatten_empty_item)"	NO	Validate the list if it is empty by summing and flattening the entire list and first level children
	"validate(queue)"	NO	Validate the data is Erlang queue or not
	"validate(username)"	NO	Validate the input has username format or not
	"validate(full_name)"	NO	Validate the input has full_name format or not

defmodule NormalDeriveStruct do
  use GuardedStruct

  guardedstruct do
    field(:id, integer(), derive: "sanitize(trim) validate(integer, max_len=20, min_len=5)")
    field(:title, String.t(), derive: "sanitize(trim, upcase) validate(not_empty_string)")

    field(:name, String.t(),
      derive: "sanitize(trim, capitalize) validate(string, not_empty, max_len=20)"
    )
  end
end
NormalDeriveStruct.builder(%{title: "mishka"})
NormalDeriveStruct.builder(%{title: :mishka})
Extending derive section
Options
	validate_derive - It can be just one module or a list of modules
	sanitize_derive - It can be just one module or a list of modules

The modules of the section option are tried first, in the order you list them; the Application env of the same name stays the fallback for every op they do not handle. The section option works on the module, on every sub_field of it and on Validate.field/3.
	First set Application env:

Application.put_env(:guarded_struct, :validate_derive, [TestValidate, TestValidate2])
Application.put_env(:guarded_struct, :sanitize_derive, [TestSanitize, TestSanitize2])

# OR
Application.put_env(:guarded_struct, :validate_derive, TestValidate)
Application.put_env(:guarded_struct, :sanitize_derive, TestSanitize)
defmodule TestValidateModule do
  def validate(:testv1, input, field) do
    if is_binary(input),
      do: input,
      else: {:error, field, :testv1, "The #{field} field must not be empty"}
  end
end

defmodule TestValidateModule2 do
  def validate(:testv2, input, field) do
    if is_binary(input),
      do: input,
      else: {:error, field, :testv1, "The #{field} field must not be empty"}
  end
end

defmodule TestSanitizeModuleOne do
  def sanitize(input, :capitalize_v1) do
    if is_binary(input), do: String.capitalize(input) <> "::_v1", else: input
  end
end

defmodule TestSanitizeModuleTwo do
  def sanitize(input, :capitalize_v2) do
    if is_binary(input), do: String.capitalize(input) <> "::_v2", else: input
  end
end
defmodule NormalExtendedModuleDeriveStruct do
  use GuardedStruct

  guardedstruct validate_derive: TestValidateModule, sanitize_derive: TestSanitizeModuleOne do
    field(:id, integer(), derive: "sanitize(trim) validate(not_exist)")
    field(:title, String.t(), derive: "sanitize(trim) validate(string)")
    field(:name, String.t(), derive: "sanitize(capitalize_v1) validate(string)")
  end
end
NormalExtendedModuleDeriveStruct.builder(%{name: "Mishka"})
# OR you can extend with list of modules
defmodule NormalExtendedListModuleDeriveStruct do
  use GuardedStruct

  guardedstruct validate_derive: [TestValidateModule, TestValidateModule2],
                sanitize_derive: [TestSanitizeModuleTwo, TestSanitizeModuleOne] do
    field(:id, integer(), derive: "validate(ineteger)")
    field(:name, String.t(), derive: "sanitize(capitalize_v2) validate(string)")
    field(:title, String.t(), derive: "sanitize(trim) validate(string)")
  end
end
NormalExtendedListModuleDeriveStruct.builder(%{name: "Mishka"})
Struct definition with validator and derive simultaneously
# In this code, name field has not custom validator module and function
# Then it see the caller module for it
defmodule NormalSimultaneouslyDeriveAndValidatorStruct do
  use GuardedStruct

  guardedstruct do
    field(:name, String.t(),
      enforce: true,
      derive: "sanitize(trim, upcase) validate(not_empty)"
    )

    field(:title, String.t(), derive: "sanitize(trim, capitalize) validate(not_empty)")
  end

  def validator(:name, value) do
    if is_binary(value), do: {:ok, :name, "Mishka   "}, else: {:error, :name, "No, never"}
  end

  def validator(name, value) do
    {:ok, name, value}
  end
end
NormalSimultaneouslyDeriveAndValidatorStruct.builder(%{name: "Mishka", title: "mishka"})
# OR with custom validator

defmodule GuardedStructTest.AnotherModule do
  def validator(:name, value) do
    if is_binary(value), do: {:ok, :name, value}, else: {:error, :name, "No, never"}
  end
end

defmodule NormalSimultaneouslyDeriveWithCustomValidatorStruct do
  alias GuardedStructTest.AnotherModule
  use GuardedStruct

  guardedstruct do
    field(:name, String.t(),
      enforce: true,
      derive: "sanitize(trim, capitalize) validate(not_empty)",
      validator: {AnotherModule, :validator}
    )

    field(:title, String.t(), derive: "sanitize(trim, capitalize) validate(not_empty)")
  end

  # You can not use it, but it is mentioned here for test clarity
  def validator(name, value) do
    {:ok, name, value}
  end
end
NormalSimultaneouslyDeriveWithCustomValidatorStruct.builder(%{name: "mishka"})
NormalSimultaneouslyDeriveWithCustomValidatorStruct.builder(%{name: :mishka})
Define a nested and complex struct
defmodule NestedStruct do
  use GuardedStruct

  guardedstruct do
    field(:name, String.t(),
      derive:
        "sanitize(strip_tags, trim, capitalize) validate(string, not_empty, max_len=20, min_len=3)"
    )

    field(:family, String.t(),
      derive:
        "sanitize(basic_html, trim, capitalize) validate(string, not_empty, max_len=20, min_len=3)"
    )

    field(:age, integer(), enforce: true, derive: "validate(integer, max_len=110, min_len=18)")

    sub_field(:auth, struct(), enforce: true) do
      field(:server, String.t(), derive: "validate(regex='^[a-zA-Z]+@mishka\.group$')")

      field(:identity_provider, String.t(),
        derive: "sanitize(strip_tags, trim, lowercase) validate(not_empty)"
      )

      sub_field(:role, struct(), enforce: true) do
        field(:name, String.t(),
          derive: "sanitize(strip_tags, trim, lowercase) validate(enum=Atom[admin::user::banned])"
        )

        field(:action, String.t(), derive: "validate(string_boolean)")

        field(:status, String.t(),
          derive: "validate(enum=Map[%{status: 1}::%{status: 2}::%{status: 3}])"
        )
      end

      field(:last_activity, String.t(), derive: "sanitize(strip_tags, trim) validate(datetime)")
    end

    sub_field(:profile, struct()) do
      field(:site, String.t(), derive: "validate(url)")

      field(:nickname, String.t(), validator: {NestedStruct, :validator})
    end

    field(:username, String.t(),
      enforce: true,
      derive: "sanitize(tag=strip_tags) validate(not_empty, max_len=20, min_len=3)"
    )
  end

  def validator(:nickname, value) do
    if is_binary(value),
      do: {:ok, :nickname, value},
      else: {:error, :nickname, "Invalid nickname"}
  end

  def validator(field, value) do
    {:ok, field, value}
  end
end
NestedStruct.builder(%{
  username: " <p>Mishka   </p>",
  auth: %{
    server: "users@mishka.tools",
    identity_provider: "google",
    role: %{
      name: :user,
      action: "true",
      status: %{status: 2}
    },
    last_activity: "2023-08-20 16:54:07.841434Z"
  },
  age: 18,
  family: "group",
  name: "mishka",
  profile: %{
    site: "https://elixir-lang.org",
    nickname: "mishka"
  }
})
NestedStruct.builder(%{
  username: "mishka",
  auth: %{
    server: "users@mishka.tools",
    identity_provider: "google",
    role: %{
      name: :admin,
      action: "test",
      status: %{status: 2}
    },
    last_activity: "20213-08-20 16:54:07.841434Z"
  },
  age: 18,
  family: "group",
  name: "mishka",
  profile: %{
    site: "https://elixir-lang.org",
    nickname: :test
  }
})
NestedStruct.keys() |> IO.inspect()
NestedStruct.keys(:profile) |> IO.inspect()
NestedStruct.__information__() |> IO.inspect()
NestedStruct.enforce_keys() |> IO.inspect()
NestedStruct.enforce_keys(:profile) |> IO.inspect()
Data and Error output sample
# Elixir :ok data
{:ok,
  %__MODULE__.TestNestedStruct{
    username: "Mishka",
    profile: %__MODULE__.TestNestedStruct.Profile{
      nickname: "mishka",
      site: "https://elixir-lang.org"
    },
    auth: %__MODULE__.TestNestedStruct.Auth{
      last_activity: "2023-08-20 16:54:07.841434Z",
      role: %__MODULE__.TestNestedStruct.Auth.Role{
        action: "true",
        name: :user,
        status: %{status: 2}
      },
      identity_provider: "google",
      server: "users@mishka.tools"
    },
    age: 18,
    family: "Group",
    name: "Mishka"
}}
# Elixir :error
{:error,
 [
   %{field: :profile, errors: [%{message: "Invalid nickname", field: :nickname}]},
   %{
     field: :auth,
     errors: [
       %{
         message: "Invalid DateTime format in the last_activity field",
         field: :last_activity,
         action: :datetime
       },
       %{
         field: :role,
         errors: [
           %{
             message: "Invalid boolean format in the action field",
             field: :action,
             action: :string_boolean
           }
         ]
       }
     ]
   }
 ]}
Set config to show error inside defexception
You may want to display the received errors in Elixir's defexception. you just need to enable the error: true for guardedstruct macro or sub_field.
Note: When you enable the error option. This macro will generate for you a module that is part of the parent module subset, and within that module, it will generate a defexception struct.
Error defexception modules
TestCallNestedStructWithError.Error
TestCallNestedStructWithError.Auth.Error
TestCallNestedStructWithError.Auth.Path.Error
Sample code
defmodule TestCallNestedStructWithError do
  use GuardedStruct

  guardedstruct error: true do
    field(:name, String.t(), derive: "validate(string)")

    sub_field(:auth, struct(), error: true) do
      field(:action, String.t(), derive: "validate(not_empty)")

      sub_field(:path, struct(), error: true) do
        field(:name, String.t())
      end
    end
  end
end
And you should call it like this, the second entry should be true or false to show error defexception
TestCallNestedStructWithError.builder(%{name: 1}, true)
authorized_fields option to limit user input
If this option is not used, the program will automatically drop fields that are not defined; however, if this option is set, it will return an error to the user if they transmit a field that is not in the list of specified fields. If this option is not used, the program will automatically drop fields that are not defined.
Please take note that the required_fields and this section are not the same thing, and that the validation of the mandatory fields will take place after this section.
Security note: The assumption of the correctness of this function is that you must enter the name of each field correctly (as a map key), for example, Phoenix should consider a layer of care for the names of the fields, otherwise, a security problem may arise.
defmodule TestAuthorizeKeys do
  use GuardedStruct

  guardedstruct authorized_fields: true do
    field(:name, String.t(), derive: "validate(string)")

    sub_field(:auth, struct(), authorized_fields: true) do
      field(:action, String.t(), derive: "validate(not_empty)")

      sub_field(:path, struct()) do
        field(:name, String.t())
      end
    end
  end
end
TestAuthorizeKeys.builder(%{name: "Shahryar", test: "test"})
TestAuthorizeKeys.builder(%{name: "Shahryar", auth: %{action: "admin", test: "test"}})
Call external struct/structs module
This option can be helpful for you if you wish to construct your own modules in various files and then make those modules reusable in the future. Simply implement the macro in another module, and then call that module from the field macro. The struct and structs options are the ones in which the module can be placed. The first one will provide you with an indication that you will be given a map, and the second one will provide you with a list of maps.
defmodule ExternalAuthModuleStruct do
  use GuardedStruct

  guardedstruct do
    field(:action, String.t(), derive: "validate(not_empty)")
  end
end

defmodule ExternalAuthCallModuleStruct do
  use GuardedStruct

  guardedstruct do
    field(:name, String.t(), derive: "validate(string)")
    field(:auth_path, struct(), struct: ExternalAuthModuleStruct)
    field(:auth_path1, struct(), structs: ExternalAuthModuleStruct)
  end
end
ExternalAuthCallModuleStruct.builder(%{
  name: "Mishka",
  auth_path: %{action: "add"},
  auth_path1: [%{action: "add"}]
})
List of structs
As was discussed in the earlier available choices. In the field macro that is used to call another module, as well as in the sub_field macro, you have the ability to retrieve a list of structs rather than a single struct.
defmodule ListSubFieldAndExternalAuthCallModuleStruct do
  use GuardedStruct

  guardedstruct do
    field(:name, String.t(), derive: "validate(not_empty)")
    field(:auth_path, struct(), structs: ExternalAuthModuleStruct)

    sub_field(:profile, list(struct()), structs: true) do
      field(:github, String.t(), enforce: true, derive: "validate(url)")
      field(:nickname, String.t(), derive: "validate(not_empty)")
    end
  end
end
ListSubFieldAndExternalAuthCallModuleStruct.builder(%{
  name: "mishka",
  auth_path: [
    %{action: "*:admin", path: %{role: "1"}},
    %{action: "*:user", path: %{role: "3"}}
  ]
})
ListSubFieldAndExternalAuthCallModuleStruct.builder(%{
  name: "mishka",
  auth_path: [
    %{action: "*:admin", path: %{role: "1"}},
    %{action: "*:user", path: %{role: "3", rel: %{social: "github"}}}
  ],
  profile: [%{github: "https://github.com/mishka-group"}]
})
Struct information function
You will need to include a function known as __information__() in each and every module that you develop for your very own structs. This function will store a variety of information, such as keys, callers, and so on.
Note: There is a possibility that further information will be added to this function; please check its output after each update.
Note: If you call another Struct module within the field macro, you should not use the caller key within this function. This is due to the fact that the constructor information is only available during compile time, and not run time.
TestStruct.__information__()
Transmitting whole output of builder function to its children
Because new keys have been added, such as auto, on, and from which will be explained in more detail below. The builder function is available in the following two different styles.
If you don't provide the :root key, you can just specify the child key, but if you do, you have to send the entire map as an attar. This is something to keep in mind.

def builder(attrs, error)

def builder({key, attrs} = input, error)
    when is_tuple(input) and is_map(attrs) and is_list(key) do
      ...
end
Auto core key
Even if the user transmits the information and it is already in the input, such as with the ID field, the sequence of fields still has to be formed automatically. You can accomplish what you want to with the help of the auto option.
As you can see in the code below, we have several types of auto option calls


When the core keys are called, the entire primary map is sent to each child.

defmodule AutoCoreKeyStruct do
  use GuardedStruct

  guardedstruct do
    field(:username, String.t(), derive: "validate(not_empty)")
    field(:user_id, String.t(), auto: {Ecto.UUID, :generate})
    field(:parent_id, String.t(), auto: {Ecto.UUID, :generate})

    sub_field(:profile, struct()) do
      field(:id, String.t(), auto: {Ecto.UUID, :generate})
      field(:nickname, String.t(), derive: "validate(not_empty)")

      sub_field(:social, struct()) do
        field(:id, String.t(), auto: {AutoCoreKeyStruct, :create_uuid, "test-path"})
        field(:skype, String.t(), derive: "validate(string)")
        field(:username, String.t(), from: "root::username")
      end
    end

    sub_field(:items, struct(), structs: true) do
      field(:id, String.t(), auto: {Ecto.UUID, :generate})
      field(:something, String.t(), derive: "validate(string)", from: "root::username")
    end
  end

  def create_uuid(default) do
    MishkaDeveloperTools.Helper.UUID.generate() <> "-#{default}"
  end
end
Note: In the default :add mode auto always replaces the value the user sent. When changing a record in the database, for example, you might need to make sure that a particular piece of data does not get overwritten by an automatic piece of data if one already exists. To find a solution to this issue, you will need to invoke the builder function in the :edit mode, which keeps a value that is already there and only fills the missing ones.

# `:add` (the default): user_id is replaced by the generated value
AutoCoreKeyStruct.builder(%{username: "mishka", user_id: "test_should_be_replaced"})
AutoCoreKeyStruct.builder(
  {:root, %{username: "mishka", user_id: "test_should_be_replaced"}, :add}
)
# `:edit`: user_id keeps the value that was sent
AutoCoreKeyStruct.builder(
  {:root, %{username: "mishka", user_id: "test_not_to_be_replaced"}, :edit}
)
The desired key can be derived from the information that was supplied by the user, and it is stored in the first entry of the Tuple. If it is :root or [:root], it indicates that the entire data set is being referred to, and if it is a special key that must be valued as a list, it indicates that the builder will begin its operation from that particular key. It is important to notice that the key has to be sub_field if the path is chosen to be displayed.
On core key
With the aid of this option, you can make the presence of a field dependent on the presence of another field and, if there is no error, produce an error message.
If you pay attention to the routing method, the routing will start from the sent map itself if :root is specified, but if it is not used, the routing will start from the received map in the child if it is not used.
When the core keys are called, the entire primary map is sent to each child.

Note:
By default, on core key is called when the value of the calling field is sent; To force the field to be non-empty, you must use enforce.

defmodule OnCoreKeyStruct do
  use GuardedStruct

  guardedstruct do
    field(:name, String.t(), derive: "validate(string)")

    sub_field(:profile, struct()) do
      field(:id, String.t(), auto: {Ecto.UUID, :generate})
      field(:nickname, String.t(), on: "root::name", derive: "validate(string)")
      field(:github, String.t(), derive: "validate(string)")

      sub_field(:identity, struct()) do
        field(:provider, String.t(), on: "root::profile::github", derive: "validate(string)")
        field(:id, String.t(), auto: {Ecto.UUID, :generate})
        field(:rel, String.t(), on: "sub_identity::auth_path::action")

        sub_field(:sub_identity, struct()) do
          field(:id, String.t(), auto: {Ecto.UUID, :generate})
          field(:auth_path, struct(), struct: ExternalAuthModuleStruct)
        end
      end
    end

    sub_field(:last_activity, list(struct()), structs: true) do
      field(:action, String.t(), enforce: true, derive: "validate(string)", on: "root::name")
    end
  end
end
OnCoreKeyStruct.builder(%{
  name: "mishka",
  profile: %{
    nickname: "Mishka",
    github: "test",
    identity: %{
      provider: "git",
      sub_identity: %{id: "test", auth_path: %{action: "admin/edit"}}
    }
  }
})
OnCoreKeyStruct.builder(%{
  name: "mishka",
  profile: %{
    nickname: "Mishka",
    identity: %{provider: "git"}
  }
})
From core key
You can select this alternative if you require any data that was delivered in another key to be incorporated into the key that you are looking for. If the key is present, the data associated with it will be copied, and it replaces a value that was sent for the field; however, if the key is not there, the data in and of itself will be retained.
If you pay attention to the routing method, the routing will start from the sent map itself if :root is specified, but if it is not used, the routing will start from the received map in the child if it is not used.

When the core keys are called, the entire primary map is sent to each child.

Note: It is possible that you will need to check that the field you wish to duplicate exists, and in order to do so, you can use either the on key or the enforce option.

Note: You can use this feature from inside the conditional_field list to outside the data, but you cannot point to the inside of the list from outside the list.

defmodule FromCoreKeyStruct do
  use GuardedStruct

  guardedstruct do
    field(:username, String.t(), derive: "validate(not_empty)")
    field(:user_id, String.t(), auto: {Ecto.UUID, :generate})
    field(:parent_id, String.t(), auto: {Ecto.UUID, :generate})

    sub_field(:profile, struct()) do
      field(:id, String.t(), auto: {Ecto.UUID, :generate})
      field(:nickname, String.t(), derive: "validate(not_empty)")

      sub_field(:social, struct()) do
        field(:id, String.t(), auto: {FromCoreKeyStruct, :create_uuid, "test-path"})
        field(:skype, String.t(), derive: "validate(string)")
        field(:username, String.t(), from: "root::username")
      end
    end

    sub_field(:items, struct(), structs: true) do
      field(:id, String.t(), auto: {Ecto.UUID, :generate})
      field(:something, String.t(), derive: "validate(string)", from: "root::username")
    end
  end

  def create_uuid(default) do
    MishkaDeveloperTools.Helper.UUID.generate() <> "-#{default}"
  end
end
FromCoreKeyStruct.builder(%{
  username: "mishka",
  user_id: "test_to_be_replaced",
  profile: %{nickname: "Mishka", social: %{skype: "mishka_skype", username: "none_to_test"}}
})
Domain core key
When dealing with a structure that is heavily nested, it is occasionally necessary to establish the permitted range of values for a set of parameters based on the input provided by a parent.
Note that similar to earlier parts, we do not transfer the entirety of either the Struct or the Map to this feature in this particular section. Always keep in mind the top-down structure, often known as the parent-to-child relationship.
defmodule AllowedParentDomain do
  use GuardedStruct

  guardedstruct authorized_fields: true do
    field(:username, String.t(),
      domain: "!auth.action=String[admin, user]::?auth.social=Atom[banned]",
      derive: "validate(string)"
    )

    field(:type_social, String.t(),
      domain: "?auth.type=Map[%{name: \"mishka\"}, %{name: \"mishka2\"}]",
      derive: "validate(string)"
    )

    sub_field(:auth, struct(), authorized_fields: true) do
      field(:action, String.t(), derive: "validate(not_empty)")
      field(:social, atom(), derive: "validate(atom)")
      field(:type, map(), derive: "validate(map)")
    end
  end
end
AllowedParentDomain.builder(%{username: "mishka", auth: %{action: "admin1"}})
AllowedParentDomain.builder(%{
  username: "mishka",
  auth: %{action: "admin", social: :banned}
})
Please see the domain core key, for example:
domain: "!auth.action=String[admin, user]::?auth.social=Atom[banned]"
In this part:
	If username key is sent you must have auth.action path which is string admin or string user
	If username key is sent you you can have auth.social path which is just atom :banned
	So the auth.social can be nil and inside user input impossible nil

Note: Within this section of the core keys, we are making use of the :enum Derive. You are free to make advantage of any and all of the amenities that this Derive provides.

Note::
It is important to think about the fact that the domain core key does not consider any update of  the auto core key and instead examines the data that was initially entered in the builder.
The information that was entered is not altered in any way by this function; it is merely validating it.
Domain core key with equal and either support
This component supplies all of the facilities that are necessary to be able to utilize the two keys labeled equal and either, but because of a little interference, its style is different from the original style of each of these keys, and you are required to adhere to these guidelines. Play can be found in this section.
Example for equal
"?auth.equal=Equal[Atom>>name]"
Example for either
domain: "?auth.either=Either[string, enum>>Integer[1>>2>>3]]"
Note: As you can see, the >> indicator has been utilized in this area, despite the fact that it was not included in the first version of these validations.
Domain core key with Custom function support
Imagine that you have a function that determines for you whether or not the data that has been sent is valid.
Note: the function is required to have an input.
Note: the function must return either true or false.
Note: When writing code for the module, do not utilize aliases; instead, write the module's complete path.
defmodule AllowedParentCustomDomain do
  use GuardedStruct
  @module_path "AllowedParentCustomDomain"

  guardedstruct authorized_fields: true do
    field(:username, String.t(),
      domain: "!auth.action=Custom[#{@module_path}, is_stuff?]",
      derive: "validate(string)"
    )

    sub_field(:auth, struct(), authorized_fields: true) do
      field(:action, String.t(), derive: "validate(not_empty)")
    end
  end

  def is_stuff?(data) when data == "ok", do: true
  def is_stuff?(_data), do: false
end
AllowedParentCustomDomain.builder(%{
  username: "mishka",
  auth: %{action: "ok"}
})
AllowedParentCustomDomain.builder(%{
  username: "mishka",
  auth: %{action: "error"}
})
Note: if you want to use custom inside derive validation, you should do like this:
defmodule CustomValidationDerive do
  use GuardedStruct

  guardedstruct authorized_fields: true do
    field(:status, String.t(), derive: "validate(custom=[#{__MODULE__}, is_stuff?])")
  end

  def is_stuff?(data) when data == "ok", do: true
  def is_stuff?(_data), do: false
end
Note: You can see when you use it inside a derive, the GuardedStruct calculates the you module alias.
CustomValidationDerive.builder(%{status: "ok"})
CustomValidationDerive.builder(%{status: "error"})
Conditional fields
One of the unique capabilities of this macro is the ability to define conditions and differentiate between the various kinds of fields. Assume that you want the social field to be able to take both a value string and a map where address and provider are included in the map.
It is important to notice that the conditional_field contained within this macro have the capability of supporting sub_field. You can look at some illustrations down below.
Note: Please read this if you want to document any conditional fields for your API. For instance, your front team ought to be aware of which area of the output is for. You have the option of adding the hint keyword in accordance with the aforementioned code. And the clue is in your practice here.
Output of hint: __hint__
defmodule ConditionalFieldValidatorTestValidators do
  def is_string_data(field, value) do
    if is_binary(value), do: {:ok, field, value}, else: {:error, field, "It is not string"}
  end

  def is_map_data(field, value) do
    if is_map(value), do: {:ok, field, value}, else: {:error, field, "It is not map"}
  end

  def is_list_data(field, value) do
    if is_list(value), do: {:ok, field, value}, else: {:error, field, "It is not list"}
  end

  def is_flat_list_data(field, value) do
    if is_list(value),
      do: {:ok, field, List.flatten(value)},
      else: {:error, field, "It is not list"}
  end

  def is_int_data(field, value) do
    if is_integer(value), do: {:ok, field, value}, else: {:error, field, "It is not integer"}
  end
end
defmodule ConditionalFieldComplexTest do
  use GuardedStruct
  alias ConditionalFieldValidatorTestValidators, as: VAL

  guardedstruct do
    field(:provider, String.t())

    sub_field(:profile, struct()) do
      field(:name, String.t(), enforce: true)
      field(:family, String.t(), enforce: true)

      conditional_field(:address, any()) do
        field(:address, String.t(), hint: "address1", validator: {VAL, :is_string_data})

        sub_field(:address, struct(), hint: "address2", validator: {VAL, :is_map_data}) do
          field(:location, String.t(), enforce: true)
          field(:text_location, String.t(), enforce: true)
        end

        sub_field(:address, struct(), hint: "address3", validator: {VAL, :is_map_data}) do
          field(:location, String.t(), enforce: true, derive: "validate(string, location)")
          field(:text_location, String.t(), enforce: true)
          field(:email, String.t(), enforce: true)
        end
      end
    end

    conditional_field(:product, any()) do
      field(:product, String.t(), hint: "product1", validator: {VAL, :is_string_data})

      sub_field(:product, struct(), hint: "product2", validator: {VAL, :is_map_data}) do
        field(:name, String.t(), enforce: true)
        field(:price, integer(), enforce: true)

        sub_field(:information, struct()) do
          field(:creator, String.t(), enforce: true)
          field(:company, String.t(), enforce: true)

          conditional_field(:inventory, integer() | struct(), enforce: true) do
            field(:inventory, integer(),
              hint: "inventory1",
              validator: {VAL, :is_int_data},
              derive: "validate(integer, max_len=33)"
            )

            sub_field(:inventory, struct(), hint: "inventory2", validator: {VAL, :is_map_data}) do
              field(:count, integer(), enforce: true)
              field(:expiration, integer(), enforce: true)
            end
          end
        end
      end
    end
  end
end
ConditionalFieldComplexTest.builder(%{
  provider: "Mishka",
  profile: %{
    name: "Shahryar",
    family: "Tavakkoli",
    address: %{
      location: "geo:48.198634,-16.371648,3.4;crs=wgs84;u=40.0",
      text_location: "Nowhere",
      email: "shahryar@mishka.tools"
    }
  },
  product: %{
    name: "MishkaDeveloperTools",
    price: 0,
    information: %{
      creator: "Shahryar Tavakkoli",
      company: "mishka group",
      inventory: %{
        count: 3_000_000,
        expiration: 33
      }
    }
  }
})
List Conditional fields
The conditional_fields is one of the most important aspects of this macro, which is available to the programmer in all of its many variants. Typically, you have the ability to send a map through the builder. If the map is compliant with one of the requirements, your output will be returned. Additionally, you have the ability to transmit the value of one of the keys related to the map in the form of a list.
Now, with this option, you are able to transmit the complete entry as a list. In addition, you are able to send one of the items on this list as another list, and nesting functionality has been made available to you.
conditional_field(:activities, any(), structs: true) do
  field(:activities, struct(), struct: ExtrenalConditional, validator: {VAL, :is_map_data}, hint: "activities1")

  field(:activities, struct(), structs: ExtrenalConditional, validator: {VAL, :is_list_data}, hint: "activities2")

  field(:activities, String.t(), hint: "activities3", validator: {VAL, :is_string_data})
end
As you can see in the code above, you only need to give the macro the structs: true option
Note:
Using a list conditional_field in a nested list can create a logical bug for you if the list is not flattened, Please test your builder before releasing to production.

New features in 0.1.0
The sections below are new in v0.1.0. They show features added on top of the existing API; everything above this point continues to work unchanged.
Combinators, named formats, list/string hygiene
The derives: mini-language has three orthogonal composable pieces:
	Combinators — optional=[ops], each=[ops]. Both nest arbitrarily and compose with each other.
	Named-format validators — slug, hostname, port_number, hex_color, semver. Bounded checks, no runtime compilation.
	List & string hygiene sanitizers — uniq, compact, reject_empty, sort, squish, no_control, no_zero_width, clamp=[min,max], default_when_nil=v, default_when_empty=v.

Combinators — optional and each
defmodule TagsForm do
  use GuardedStruct

  guardedstruct do
    # Every element trimmed + downcased; duplicates dropped; each element must be a string hostname.
    field :allowed_hosts, {:array, :string},
      derives:
        "sanitize(each=[trim, downcase], reject_empty, uniq) validate(list, max_len=20, each=[string, hostname])"

    # nil OR a short string.
    field :nickname, :string,
      derives: "sanitize(trim) validate(optional=[string, max_len=24])"
  end
end

{:ok, _} =
  TagsForm.builder(%{
    allowed_hosts: ["  Example.com  ", "EXAMPLE.com", "ok.io", ""],
    nickname: nil
  })

# duplicates collapsed, hostnames validated
{:error, errs} = TagsForm.builder(%{allowed_hosts: ["bad host"], nickname: nil})
errs
Nested combinators
Combinators compose without limit; the parser and runtime are both recursive.
defmodule Grid do
  use GuardedStruct

  guardedstruct do
    # Each cell: nil OR (list-of-strings OR list-of-integers)
    field :grid, list(),
      derives: "validate(each=[optional=[either=[each=[string], each=[integer]]]])"
  end
end

{:ok, %Grid{grid: [["a", "b"], nil, [1, 2]]}} =
  Grid.builder(%{grid: [["a", "b"], nil, [1, 2]]})

# Mixed strings/ints in one inner list fails both either arms
{:error, _} = Grid.builder(%{grid: [["a", 1]]})
Named-format validators
Each pattern is compiled once into a module attribute and reused per call — no per-validate Regex.compile.
defmodule SiteConfig do
  use GuardedStruct

  guardedstruct do
    field :slug,         :string,  derives: "validate(string, slug)"
    field :primary_host, :string,  derives: "validate(string, hostname)"
    field :api_port,     :integer, derives: "validate(port_number)"
    field :brand_color,  :string,  derives: "sanitize(trim) validate(string, hex_color)"
    field :version,      :string,  derives: "validate(string, semver)"
  end
end

{:ok, _} =
  SiteConfig.builder(%{
    slug: "my-cool-site",
    primary_host: "api.example.com",
    api_port: 8443,
    brand_color: "#3366FF",
    version: "1.2.3-rc.1"
  })

{:error, errs} = SiteConfig.builder(%{slug: "Bad Slug!", primary_host: "no_underscore.x", api_port: 0, brand_color: "blue", version: "1.2"})
errs
List & string hygiene sanitizers
defmodule Hygiene do
  use GuardedStruct

  guardedstruct do
    field :tags,          {:array, :string}, derives: "sanitize(each=[trim], reject_empty, sort, uniq)"
    field :title,         :string,           derives: "sanitize(squish, no_control, no_zero_width)"
    field :priority,      :integer,          derives: "sanitize(default_when_nil=0, clamp=[0, 100])"
    field :display_name,  :string,           derives: "sanitize(default_when_empty=\"anonymous\")"
  end
end

{:ok, sample} =
  Hygiene.builder(%{
    tags: ["  apple", "Apple", "", "banana"],
    title: "
  
    
    GuardedStruct - GuardedStruct v0.1.4
    
    

    


  
  

    GuardedStruct

Spark-based DSL for declaring validated, sanitized, immutable structs with rich
introspection. Optional Ash 3.x integration through the
GuardedStruct.AshResource extension.
defmodule MyApp.User do
  use GuardedStruct

  guardedstruct do
    field :email, :string,
      enforce: true,
      derives: "sanitize(trim, downcase) validate(string, not_empty, email_r)"

    field :nickname, :string, derives: "sanitize(trim) validate(string, max_len=24)"

    sub_field :profile, :map do
      field :bio, :string, derives: "validate(string, max_len=200)"
    end
  end
end

MyApp.User.builder(%{email: "  Alice@X.IO  "})
# => {:ok, %MyApp.User{email: "alice@x.io", ...}}
Map
	Topic	Sub-rule
	field / sub_field / conditional_field / virtual_field / dynamic_field and section options	guarded_struct:dsl
	derives: string mini-language; built-in sanitize/validate ops	guarded_struct:derive
	conditional_field runtime dispatch and error aggregation	guarded_struct:conditional
	Per-field validator: and section-level main_validator:	guarded_struct:validators
	Cross-field auto:, from:, on:, domain:	guarded_struct:core-keys
	Custom ops via use GuardedStruct.Derive.Extension	guarded_struct:extensions
	GuardedStruct.AshResource — same DSL inside use Ash.Resource	guarded_struct:ash
	Builder, Validate, Diff, Info runtime API	guarded_struct:api
	Error shape, Splode wrapping, telemetry	guarded_struct:errors

Runnable walkthrough
The guidance/guarded-struct.livemd LiveBook
runs every public feature end-to-end against a fresh BEAM. Open it in Livebook
and Run all to verify the contract claims below match the installed version.
Universal contracts
	Module.builder/1,2 returns {:ok, %Module{}} or {:error, [error_map]}.
The error tuple's second element is always a list (never a single map).
	Every error map has the canonical shape:
%{field: atom(), action: atom(), message: String.t(), [errors: [error_map]]}.
Multi-field errors (:required_fields, :authorized_fields) emit one entry per field.
	Sanitizer / validator pipelines use pipe-friendly order: value |> sanitize(:op).
	All section + field metadata is parsed at compile time. __information__/0,
__fields__/0, __field_meta__/1, __guarded_field_name_set__/0 (Ash) are
baked into the generated module — no runtime introspection on the hot path.

Compile-time guarantees
The Spark layer runs verifiers that warn at compile time when:
	a validator: {Mod, :fn} MFA doesn't export the function (VerifyValidatorMFA),
	an auto: {Mod, :fn} MFA doesn't exist (VerifyAutoMFA),
	a struct: or structs: target creates a cycle (VerifyNoStructCycles).

A verifier only warns: the module still compiles, and the missing function or
the cycle fails when builder/1 reaches it.
Malformed derives: strings fail compilation with Spark.Error.DslError pointing
at the offending field's source line: a string the Elixir parser refuses, an
operand that can't be parsed, a bad parameter such as max_len=foo or
min_len=-2, and an unknown op inside each=[...] / optional=[...].
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    GuardedStruct DSL — field, sub_field, conditional_field, virtual_field, dynamic_field

Every entity lives inside one guardedstruct do … end block.
field name, type, opts
field :email, :string,
  enforce: true,
  default: nil,
  derives: "sanitize(trim, downcase) validate(string, not_empty, email_r)",
  validator: {MyApp.Checks, :no_disposable_email},
  auto: {Ecto.UUID, :generate},
  from: "headers::auth_user_id",
  on: "profile::owner_id",
  hint: "primary-email"
	Option	Type	Purpose
	name (positional)	atom	Field name.
	type (positional)	quoted type	E.g. :string, String.t(), :integer.
	enforce	boolean	Add to @enforce_keys. Missing input → :required_fields error.
	default	quoted	Default if input omits the key.
	derives	string	Op-string (see guarded_struct:derive).
	derive	string	Legacy singular alias for derives. Honored for 0.0.x compat; prefer derives.
	validator	{Mod, :fn}	Per-field validator MFA, called as Mod.fn(name, value).
	auto	{Mod, :fn} or {Mod, :fn, arg}	Auto-fill the field.
	from	string	Copy the value of another path into the field when that path has one.
	on	string	The field is only allowed when another path is present.
	domain	string	Cross-field constraint expression.
	struct	atom	Build value via Mod.builder/1 (external GuardedStruct).
	structs	atom or boolean	List-of items via Mod.builder/1, or true for list-of-self.
	hint	string	Label propagated into the field's error maps.
	priority	boolean	Meaningful on a conditional_field only: when no child matches, keep just the first child's error. Ignored on the other entities.

sub_field name, type, opts do … end
Defines a nested submodule (e.g. MyApp.User.Profile) generated at compile time.
Same options as field plus:
	error: true — generates a per-level Error exception.
	authorized_fields: true — reject keys not declared in this sub_field.
	main_validator: {Mod, :fn} — runs after every nested field validates, with the
sub_field's own attrs. A main_validator/1 of the parent module does not run
for a sub_field.

Children: nested field, sub_field, conditional_field.
conditional_field name, type, opts do … end
Pick one child based on the input value. Children share the parent's name.
Each child is tried in order; the first whose validator: returns {:ok, ...}
wins. Put priority: true on the conditional_field itself to report only the
first child's error when none match.
	structs: true on the conditional — iterate a list, apply children
per element.

	Aggregated error shape (on no match):
%{field: name, action: :conditionals, errors: [child_attempt_errors...]}
Each inner errors entry follows the canonical error shape.


virtual_field name, type, opts
Same surface as field, but the value is dropped from the final struct.
Useful for password_confirmation-style inputs consumed by main_validator
but not persisted. Schema accepts name, type, enforce, default,
derives (+ legacy derive), validator, auto, from, on, domain,
hint. Does not accept struct, structs, or priority.
dynamic_field name, opts
Free-form map slot. The inner map is identity-preserved — keys are not
atomized at any depth, wherever the dynamic_field is declared (top level,
sub_field of any depth, a struct: module, a conditional_field's
sub_field). Used for attacker-controlled metadata where atom-table growth
would be a DoS risk. Schema accepts the same options as virtual_field
(no struct / structs / priority).
Defaults baked into the entity schema:
	type → map()
	default → %{}
	derives → "validate(map)"

The entity also auto-sets __dynamic__: true (internal flag — drives the
:dynamic_field kind in __fields__/0 and tells Parser.convert_to_atom_map
to leave inner values untouched).
@derives "..." / @derive_rules "..." decorators
Module attributes consumed by the next entity declaration. One-shot — the
attribute is cleared after the consuming entity, like @doc. Useful for
keeping fields short:
@derives "sanitize(trim, downcase) validate(string, not_empty, email_r)"
field :email, :string, enforce: true

@derives "sanitize(trim) validate(string, max_len=24)"
field :nickname, :string
Available on field, sub_field, conditional_field, virtual_field,
dynamic_field.
Section options — guardedstruct opts do … end
guardedstruct enforce: true, authorized_fields: true, json: true do
  ...
end
	Option	Default	Purpose
	enforce	false	Cascade enforce: true to every child without a default.
	opaque	false	Generate @opaque t() instead of @type t().
	module	nil	Emit the struct into a sub-module name.
	error	false	Generate a Module.Error exception.
	authorized_fields	false	Reject unknown top-level keys with :authorized_fields error.
	main_validator	nil	{Mod, :fn} runs after per-field validators. Wins over a main_validator/1 defined in the module.
	validate_derive	nil	Module (or list) whose validate/3 serves the ops the built-ins and derive extensions don't know. Tried before the :validate_derive application config, which still serves what they leave unhandled.
	sanitize_derive	nil	Module (or list) whose sanitize/2 serves unknown sanitize ops. Same precedence as validate_derive.
	json	false	Auto-derive Jason.Encoder (or built-in JSON.Encoder ≥ 1.18).
	auto_wire	false	Ash-only: inject GuardedStruct.AshResource.Change automatically.

Pattern-keyed maps
A field whose name: is a regex makes the module a pattern map — its
builder/1 returns a plain map keyed by matching string keys, no defstruct.
Use for shard tables, dynamic configuration.
What gets generated
Every guarded module gains at compile time:
	defstruct, @enforce_keys, @type t() / @opaque t(),
	keys/0,1, enforce_keys/0,1, example/0,
	__information__/0, __fields__/0, __field_meta__/1,
	__guarded_information__/0, __guarded_fields__/0, __guarded_field_meta__/1
(Ash-compatible aliases),
	builder/1,2,
	compile-time flags: __guarded_has_validator__/0,
__guarded_has_main_validator__/0, __guarded_error_module__/0,
__guarded_derive_extensions_opt__/0,
	sub_field submodules with the same surface.
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    Derive ops — sanitize(...) and validate(...) mini-language

derives: accepts a string parsed at compile time into a normalized op map.
A string the parser refuses, a group that is not sanitize(...) or
validate(...), a group with no closing ), an operand it can't read and a bad
parameter surface as Spark.Error.DslError — nothing is dropped silently. An
empty or blank string is a no-op. The builder never re-parses; Validate.run/2
parses its string when it runs and returns the same problems as a
:bad_parameters error.
field :email, :string,
  derives: "sanitize(trim, downcase) validate(string, not_empty, email_r, max_len=320)"
Grammar
<derive>   ::= <group>+
<group>    ::= "sanitize(" <ops> ")"  |  "validate(" <ops> ")"
<ops>      ::= <op> ("," <op>)*
<op>       ::= <atom> | <atom> "=" <operand>
<operand>  ::= literal | "Type[a::b]" | "Type::value" | "[" <ops> "]"
<literal>  ::= integer | float | negative number | atom | boolean | nil | string | list | map | tuple
Operand forms:
	Form	Example
	Number, negative or not	max_len=20, clamp=[-10, 10], default_when_empty=-1, default_when_empty=1.5
	Other literal	default_when_nil=false, default_when_nil=:none, default_when_empty=[]
	Type[a::b] (enum)	enum=String[admin::user], enum=Integer[1::2] — values separated by ::
	Type::value (equal)	equal=Integer::1, equal=String::admin, equal=Float::1.5, equal=Atom::admin, equal=Map::%{a: 1}, equal=Tuple::{:a, 1}
	Op list	either=[string, integer], each=[trim], optional=[string, max_len=5]

The same logical rules also support a keyword/block/pipe form (see source-level
docs), but the string form above is the canonical input.
Built-in sanitize ops (GuardedStruct.Derive.Registry.@sanitize_ops)
	Op	Effect
	:trim	String.trim/1 if binary; passthrough otherwise.
	:upcase / :downcase / :capitalize	Corresponding String.* calls.
	:strip_tags	HtmlSanitizeEx.strip_tags/1 (optional dep).
	:basic_html / :html5 / :markdown_html	Whitelisted HTML cleanup (optional dep).
	{:tag, op_atom}	trim → op → trim.
	:string_float / :string_integer	Parse numeric out of a string; returns 0/0.0 on failure.
	:squish	Collapse runs of whitespace into a single space + trim. Binaries only.
	:no_control	Strip ASCII control characters (\x00–\x08, \x0B, \x0C, \x0E–\x1F, \x7F); tab, LF and CR are kept. Binaries only.
	:no_zero_width	Strip zero-width unicode (U+200B, U+200C, U+200D, U+FEFF, U+2060).
	:uniq	Enum.uniq/1 on lists; passthrough otherwise.
	:compact	Drop nil entries from a list.
	:reject_empty	Drop nil, "", [], %{} entries from a list.
	:sort	Enum.sort/1 on lists.
	{:clamp, [min, max]}	Clamp a number to min..max. Numbers only; passthrough otherwise.
	{:default_when_nil, value}	Replace nil — or a field missing from the input — with value; every op of the string then runs on value, wherever it sits in the string. Every other op skips a nil field.
	{:default_when_empty, value}	Replace "" / [] / %{} with value. A nil field never reaches it; use default_when_nil.
	{:each, [ops]}	Apply inner sanitize ops to every element of a list.

Arg order is pipe-friendly: SanitizerDerive.sanitize(value, :op).
Built-in validate ops (GuardedStruct.Derive.Registry.@validate_ops)
Type guards: :string, :integer, :float, :number, :list, :map,
:tuple, :atom, :boolean, :bitstring, :struct, :exception,
:function, :pid, :port, :reference, :nil_value, :not_nil_value.
Content / format:
	Op	Constraint
	:not_empty, :not_empty_string	Non-zero length.
	:not_flatten_empty, :not_flatten_empty_item	List-shape contracts.
	{:min_len, n} / {:max_len, n}	Bounds. Apply to strings, integers, floats, ranges, lists.
	:email, :email_r	DNS-checked vs regex-only. email_r is data-layer safe. :email needs email_checker.
	:url	Scheme, host and a DNS lookup. No extra package.
	:tell, :geo_url, :location	Phone/geo via URL; need ex_url. {:tell, code} (tell=98) also needs ex_phone_number.
	:uuid, :ipv4, :datetime, :date, :range, :regex	Format checks.
	:username, :full_name, :queue, :string_boolean	Domain checks (see lib/guarded_struct/helper/extra.ex).
	:slug	^[a-z0-9]+(-[a-z0-9]+)*$ — kebab-case URL slug.
	:hostname	RFC 1123 hostname via Erlang's :inet_parse.domain/1 (case-insensitive, ≤ 253 chars, no underscores, no scheme).
	:port_number	Integer in 1..65535.
	:hex_color	#RGB or #RRGGBB form.
	:semver	SemVer 2.0 via Version.parse/1 — rejects leading zeros and other spec-violating shapes.
	{:enum, "String[a::b::c]"} etc.	Membership against compile-evaluated list.
	{:equal, _}	Equality.
	{:either, _}, {:custom, _}	Composition / user-supplied predicate.
	{:optional, _}	Wrap any inner op; nil passes, non-nil runs the inner ops.
	{:each, [ops]}	Apply inner validate ops to every element of a list; error message includes failing indices.
	:record	Erlang record shape.

Op flow
	Parse derives: string at compile time → __derive_ops__: %{sanitize: [...], validate: [...]}.
	Pre-evaluate operands like enum=String[a::b::c] → {:enum, ["a", "b", "c"]} at compile time.
	Runtime applies the ops: every sanitize(...) group first, in the order written, then every
validate(...) group — wherever the groups sit in the string.
	Errors emerge as a flat list of %{field, action, message} maps.

Five accepted derive syntaxes
	String form (canonical, above).
	@derives decorator (set on the next entity).
	Keyword form: derive: [sanitize: [:trim], validate: [:string]].
	Block form inside the entity.
	Pipe form via GuardedStruct.Sanitize / GuardedStruct.Validate helpers.

All five normalize to the same internal op map.
Combinator patterns
field :allowed_origins, {:array, :string},
  derives: "sanitize(each=[trim, downcase], reject_empty, uniq) validate(list, max_len=20, each=[string, hostname])"

field :frontend_domain, :string,
  derives: "sanitize(trim, downcase) validate(optional=[string, max_len=200, hostname])"

field :priority, :integer,
  derives: "sanitize(default_when_nil=0, clamp=[0, 100])"

field :slug, :string,
  derives: "validate(string, max_len=80) sanitize(trim, downcase)"   # still trims first, then validates

field :brand_color, :string,
  derives: "sanitize(trim, squish) validate(string, hex_color)"

field :api_port, :integer, derives: "validate(port_number)"
When combining each=[...] with max_len=N on the same list, declare max_len before each so the size check runs first and bounds the work each does.
Regex — three ways, ranked by "do anything weird"
regex=… in the canonical string form is convenient but has to be scanned out of the surrounding derive grammar. The parser tracks balanced [], (), {} and skips escaped chars, so the vast majority of real-world patterns "just work" unquoted:
# all of these parse cleanly unquoted
derives: "validate(regex=^[a-z0-9-]+$)"
derives: "validate(regex=^[A-Z]{2,5}$)"                # comma inside {n,m} is balanced
derives: "validate(regex=^https?://[a-z.-]+(:[0-9]+)?(/.*)?$)"  # nested ()s balanced
derives: "validate(regex=^(?=.*[A-Z])(?=.*\\d).{8,}$)"          # lookaheads + escapes
derives: "validate(each=[regex=^[a-z0-9.-]+$])"                 # nested in each=
For the edge cases the scanner can't disambiguate — a literal ,, ), or ] outside any balanced group inside the pattern — quote the pattern:
derives: ~S|validate(regex="^a,b$")|         # literal comma at top level
derives: ~S|validate(regex="^a]b$")|         # literal ] at top level
Code.string_to_quoted treats the inside of "…" as opaque. The scanner sees the " and skips entirely, so anything between the quotes survives as-is. Use the ~S|…| sigil so you don't have to escape the internal ".
If you'd rather keep regex out of the derive string altogether, pre-compile the Regex and match it in your validator: {Mod, :fn} MFA — the derive parser is bypassed entirely.
Direct API
GuardedStruct.Derive.SanitizerDerive.sanitize("  Hello  ", :trim)        # => "Hello"
"  Hello  " |> SanitizerDerive.sanitize(:trim) |> SanitizerDerive.sanitize(:downcase)
GuardedStruct.Derive.ValidationDerive.call({:email, "a@b"}, [:email_r], [])  # {processed, errors}
GuardedStruct.Validate.run("validate(uuid)", "11111111-2222-3333-4444-555555555555")
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    conditional_field — runtime child dispatch

A conditional_field lets a single name resolve to one of several shapes
depending on the input value. Children share the parent's name; the runtime
walks them in declaration order and the first child whose validator: returns
{:ok, ...} wins. Nesting and :structs lists are both supported.
conditional_field :actor, any() do
  field :actor, struct(), struct: Actor, validator: {VAL, :is_map_data}

  conditional_field :actor, any(), structs: true, validator: {VAL, :is_list_data} do
    field :actor, struct(), struct: Actor, validator: {VAL, :is_map_data}
    field :actor, String.t(), validator: {VAL, :is_string_data},
          derives: "validate(url)"
  end

  field :actor, String.t(), validator: {VAL, :is_string_data},
        derives: "validate(url)"
end
Child-validator contract
Each child must declare validator: {Mod, :fn}. The MFA is called as
Mod.fn(field_name, value) and returns one of:
	Return	Meaning
	{:ok, name, value}	This child wins. Use the (possibly coerced) value.
	{:error, name, reason}	This child loses. Try the next.

Descent semantics
A conditional_field does not drill into the value — the same value is
fed to each candidate. To descend through a list, use structs: true on the
inner conditional with is_list_data. To drill into a sub-map, use a child
struct: reference whose validator: filters maps.
priority: true
priority: true goes on the conditional_field itself, not on a child.
Children are always tried in declaration order and the first match wins. The
flag changes only the error: when no child matches, the :conditionals error
keeps the first child's error instead of one per child.
conditional_field :actor, any(), priority: true do
  field :actor, struct(), struct: Actor, validator: {VAL, :is_map_data}
  field :actor, String.t(), validator: {VAL, :is_string_data}
end
Aggregated error shape
When no child matches, the parent emits one error map of action :conditionals:
[
  %{
    field: :actor,
    action: :conditionals,
    errors: [
      %{field: :actor, action: :validator, __hint__: "actor-map", message: "It is not map"},
      %{field: :actor, action: :validator, __hint__: "actor-list", message: "It is not list"},
      %{field: :actor, action: :validator, __hint__: "actor-url", message: "It is not string"}
    ]
  }
]
Inner conditionals nest the same shape recursively. Use hint: "label" on each
child to disambiguate which arm produced which inner error.
Arbitrary depth
Nested conditional_field works to any depth (closes #7, #8, #25). The runtime
recurses through the same dispatcher; each level adds one layer of :conditionals
aggregation to the error tree.
Common gotchas
	If every nested conditional gates entry with is_map_data but the deepest
child needs an integer, no input can ever reach it — the same value flows
through each level. Use structs: true to iterate a list, or remove the
gate, or restructure with sub_field.
	Mixed atom and string keys on the input are normalized by the runtime;
validators see atom keys.
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    Custom validators — validator: and main_validator:

Two hook points complement the declarative derives: pipeline:
	validator: {Mod, :fn} on a field — runs per-value, before derives.
	main_validator: {Mod, :fn} in the section, or on a sub_field — runs once
after every field validates, gets the full attribute map.

Per-field validator
field :age, :integer, validator: {MyApp.Checks, :positive_only}

defmodule MyApp.Checks do
  def positive_only(:age, v) when is_integer(v) and v > 0, do: {:ok, :age, v}
  def positive_only(:age, _), do: {:error, :age, "must be positive"}
end
Return shape:
	Return	Effect
	{:ok, name, new_value}	Replace value with new_value, continue.
	{:error, name, message}	Emit %{field: name, action: :validator, message: message}.
	anything else	Treated as {:ok, value} (no change).

Compile-time verifier VerifyValidatorMFA warns if the MFA doesn't exist. The
module still compiles and the missing function fails at builder/1 time.
Section-level main_validator
guardedstruct main_validator: {MyApp.Checks, :ensure_consistent} do
  field :a, :string
  field :b, :string
end

def ensure_consistent(%{a: a, b: b} = attrs) do
  if a == b, do: {:ok, attrs}, else: {:error, %{field: :__root__, action: :main_validator, message: "a must equal b"}}
end
Return shape:
	Return	Effect
	{:ok, attrs}	Use the (possibly transformed) map for the rest of the pipeline.
	{:error, errs} (list or single map)	Emit error(s). Single maps are wrapped in a list.
	anything else	Treated as {:ok, attrs}.

main_validator on a sub_field
sub_field :profile, struct(), main_validator: {MyApp.Checks, :profile_rule} do
  field :nickname, :string
end
The function gets the sub_field's own attribute map (for every item of a
structs: true list) and has the same return shape. It runs on the generated
submodule, so MyApp.User.Profile.builder/1 runs it too. A main_validator/1
defined in the parent module does not run for a sub_field.
Caller-module fallback (no opts needed)
If you don't pass validator: but the module itself defines
def validator(field, value), or you don't pass main_validator: but it
defines def main_validator(attrs), the runtime uses those automatically
(legacy 0.0.x compat). When main_validator: {Mod, :fn} is set, it runs and
the module's own main_validator/1 is not called.
Compile-time-baked flags (__guarded_has_validator__/0,
__guarded_has_main_validator__/0) make this a zero-cost check — no
function_exported? at runtime.
Notes
	Use validator: for shape / business rules that can't be expressed as a
built-in validate(_) op. For composable type/length/format work, prefer
declarative derives — they survive Ash atomic mode and the standalone
Validate.run/2 API.
	main_validator runs in non-atomic Ash paths only when no other field
triggers {:not_atomic, _}. In pure standalone mode it always runs.
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    Cross-field core keys — auto, from, on, domain

Four options on field / sub_field / conditional_field that read other
parts of the input. Parsed once at compile time into __from_path__,
__on_path__, __domain_ops__.
auto
Fill in a field from an MFA call.
field :id, :string, auto: {Ecto.UUID, :generate}
field :slug, :string, auto: {MyApp.Slug, :from_title, [:title]}
	Form	Calls
	{Mod, :fun}	Mod.fun() (no args)
	{Mod, :fun, arg}	Mod.fun(arg)

	In the default :add mode it runs whether or not the field was supplied, and
replaces a value the caller sent. In :edit mode
(builder({:root, attrs, :edit})) it runs only when the field is missing or
nil, so a supplied value is kept.
	Compile-time verifier VerifyAutoMFA warns about an unknown MFA; the module
still compiles.

from
Copy a value from a path elsewhere in the input.
field :user_id, :string, from: "headers::auth_user_id"
field :owner, :string, from: "root::username"
The string is split on :: into a path. A leading root starts at the whole
input; any other path starts at the map the field sits in. The runtime reads
get_in(input, [:headers, :auth_user_id]) and assigns it as the field's value.
	When the source holds a value, it replaces the field's own value, even one
the caller sent.
	When the source is missing or nil, the field keeps its own value.

on
A pre-condition: the field is only allowed when another path is present.
Useful for ownership ("role_id only present when role is sent").
field :role_id, :string, on: "role"
field :owner_id, :string, on: "root::owner"
The path follows the same rules as from. It is present when get_in/2 finds a
value that is not nil. The value itself is not compared. The gate only runs
when the field itself has a value; enforce: true makes the field required.
If the gate fails, the runtime emits a :dependent_keys error for the field.
To compare the value, use domain:
field :role_id, :string, domain: "!role=String[admin]"
domain
Cross-field constraint expressions. Compile-evaluated into a structured op map.
field :status, :string, domain: "!auth_type=Atom[admin, moderator]"
Reads: "when status has a value, auth_type must be :admin or :moderator".
The ! prefix also makes a missing auth_type an error; ? lets it be
missing. The values of Atom[...] / String[...] are separated by commas
(enum= in a derives: string separates them with ::). Works in
GuardedStruct.AshResource resources the same way as in standalone modules.
Pipeline order
Per do_pipeline/7 (lib/guarded_struct/runtime.ex):
	normalize_keys — atom-convert keys (except dynamic_field values).
	authorized_fields — reject unknown top-level keys when section opted in.
	check_enforce_keys — required-fields check.
	apply_auto — run the auto MFAs (:add replaces a supplied value, :edit keeps it).
	check_domain — cross-field constraints.
	check_on — conditional gates.
	apply_from — copy from other paths.
	Sub-field recursion.
	Per-field validators.
	run_main_validator.
	Pass-1 derives over virtual fields.
	Pass-2 derives over the merged map.
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    Custom derive extensions — use GuardedStruct.Derive.Extension

Add project-specific sanitize(<op>) / validate(<op>) atoms via a Spark DSL.
defmodule MyApp.Derives do
  use GuardedStruct.Derive.Extension

  derives do
    validator :slug, fn input ->
      is_binary(input) and Regex.match?(~r/^[a-z0-9-]+$/, input)
    end

    sanitizer :slugify, fn input when is_binary(input) ->
      input |> String.downcase() |> String.replace(~r/[^a-z0-9-]+/u, "-")
    end
  end
end
The extension module exposes:
	__validators__/0, __sanitizers__/0 — atom lists for compile-time checks.
	__validate__(op, input, field) — runtime dispatcher; returns :__not_found__ when the op isn't declared.
	__sanitize__(input, op) — runtime dispatcher (pipe-friendly arg order).
	__derive_extension__?/0 — true, so the registry filter accepts it.

Registering an extension
Global (Application config)
# config/config.exs
config :guarded_struct, derive_extensions: [MyApp.Derives]
Resolved at boot, cached in :persistent_term. Invalidates automatically when
the config changes; call GuardedStruct.Derive.Extension.clear_cache/0 from
test setup if you mutate the env at runtime.
Per-module
use GuardedStruct, derive_extensions: [MyApp.Derives]
# or compose with global config:
use GuardedStruct, derive_extensions: [MyApp.Derives, :config]
Resolution rules:
	Opt	Result
	nil	Global only.
	[]	No extensions (opt-out).
	[A, B]	[A, B] only — global ignored.
	[:config, A]	global ++ [A] (global wins on op-name collisions).
	[A, :config]	[A] ++ global (A wins).
	[A, :config, B]	[A] ++ global ++ [B].

Extension ops work wherever a built-in op does, including inside the op lists
of either=[...], each=[...] and optional=[...]. The compile-time check of
those lists knows the ops of the extensions the module resolves to; an op that
no extension (and no built-in) declares is a Spark.Error.DslError.
Validator return contract
The function passed to validator/2 may return:
	true — input passes, value unchanged.
	false — input fails with a generic message.
	{:error, field, action, message} — explicit error.
	Any other value — used as the coerced output (replaces the input).

Sanitizer return contract
Return value replaces the input. Sanitizers run before validators.
Compile-time shadow warning
Declaring validator :string / sanitizer :trim shadows a built-in. The
Codegen transformer returns {:warn, dsl_state, warnings} from its
transform/1 callback so the message reaches the user through Spark's own
diagnostic channel and points at the offending entity's source line. The
internal Derive registry decides what counts as built-in.


  

  
    
    Ash integration — GuardedStruct.AshResource - GuardedStruct v0.1.4
    
    

    


  
  

    Ash integration — GuardedStruct.AshResource

A Spark DSL extension that plugs the GuardedStruct pipeline into an
Ash.Resource. Same guardedstruct do … end syntax, but the resource owns its
own struct, attributes, and actions — we contribute only the sanitize / validate
pipeline.
defmodule MyApp.User do
  use Ash.Resource,
    domain: MyApp.Domain,
    extensions: [GuardedStruct.AshResource]

  guardedstruct do
    auto_wire true

    field :email, :string,
      derives: "sanitize(trim, downcase) validate(string, not_empty, email_r)"
  end

  attributes do
    uuid_primary_key :id
    attribute :email, :string, allow_nil?: false, public?: true
  end

  actions do
    defaults [:read, :destroy, :create]
    update :update, accept: [:email]
  end
end
What the extension adds
The resource gains:
	__guarded_change__/1 — (attrs) -> {:ok, transformed} | {:error, [error_map]}.

	__guarded_information__/0, __guarded_fields__/0, __guarded_field_meta__/1,
__guarded_field_name_set__/0 (compile-time-baked MapSet).

The extension does not generate defstruct, builder/2, or an Error
module — Ash owns those concerns.
DSL forms
The guardedstruct block takes the same forms as use GuardedStruct:
guardedstruct auto_wire: true, authorized_fields: true do
  sub_field :profile, :map, authorized_fields: true do
    field :nickname, :string
  end

  conditional_field :contact, :any, priority: true do
    field :contact, :string, derives: "validate(email_r)"
  end
end
The Spark form works too: each option is a setter at the top of its own block.
Both give the same options, and a resource can mix them.
guardedstruct do
  auto_wire true
  authorized_fields true

  sub_field :profile, :map do
    authorized_fields true
    field :nickname, :string
  end

  conditional_field :contact, :any do
    priority true
    field :contact, :string, derives: "validate(email_r)"
  end
end
The one difference is the @derives decorator: it is for use GuardedStruct
only. Write derives: on the field inside a resource.
Wiring GuardedStruct.AshResource.Change
Change bridges __guarded_change__/1 into Ash's changeset pipeline.
Auto-wire (recommended)
guardedstruct auto_wire: true do
  field :email, :string, derives: "..."
end
The AutoWireAshChange transformer adds the change automatically. No
changes do ... end block needed.
Manual
changes do
  change GuardedStruct.AshResource.Change
end
Atomic mode
Change.atomic/3 returns {:atomic, sanitized_map} for plain literal inputs,
so update actions stay atomic without require_atomic? false. Implementation:
	Read changeset.attributes and changeset.atomics.
	Detect any Ash.Expr value on a key our pipeline owns
(__guarded_field_name_set__/0).
	Owned + Ash.Expr → {:not_atomic, reason} — Ash falls back to imperative.
	Owned + literal → run the pipeline, return {:atomic, sanitized}.
	Non-owned key → leave it alone (passes through to Ash's normal handling).

# Plain literal — stays atomic
user
|> Ash.Changeset.for_update(:update, %{email: "  New@X.IO  "})
|> Ash.update()
# => updates with email = "new@x.io" via a single SQL statement

# Ash.Expr on an owned field — bails to imperative
user
|> Ash.Changeset.for_update(:update_imperative)  # action with require_atomic? false
|> Ash.Changeset.atomic_update(:login_count, expr(login_count + 1))
|> Ash.update()
If the user passes expr(...) on an owned field via the default
(require_atomic? true) action, Ash itself raises MustBeAtomic after seeing
our {:not_atomic, _}. Add an update :update_imperative do require_atomic? false end
companion action for that path, or move the field outside guardedstruct.
Bulk operations
batch_change/3 and atomic/3 both work, so:
	Ash.bulk_create/3 — runs the pipeline per row.
	Ash.bulk_update/3 with strategy: :atomic — uses atomic/3.
	Ash.bulk_update/3 with strategy: :stream — uses change/3.

All three produce identical sanitized results.
Auto-map cascade
Inside the Ash extension, __guarded_change__/1 returns plain maps at every
depth for nested sub_field values — never structs. This matches Ash's :map
attribute type so output drops directly into changeset.attributes without
conversion. Implemented via a process-local flag set at the top of validate/3.
Error shape
Errors from __guarded_change__/1 follow the canonical
%{field, action, message} shape. Change converts each into an
Ash.Error.Changes.InvalidAttribute exception via add_error/2.
each=[<type-op>] is dead on typed array attributes
Ash.create/1 runs attribute casting before changes. When an attribute
is typed (e.g. {:array, :string}, {:array, :integer}), Ash casts every
element through the inner type at the attribute layer. Elements that fail
cast surface as Ash.Error.Changes.InvalidAttribute with path: [<index>],
and the bad value is stripped from changeset.attributes before
GuardedStruct.AshResource.Change runs.
So a derive like
field :allowed_origins, {:array, :string},
  derives: "validate(each=[string])"
never produces a GS-level error — Ash has already rejected (or removed)
anything non-string before our pipeline sees it. The op compiles, looks
meaningful, but contributes zero safety.
Use each=[…] for content checks Ash can't express:
derives: "validate(each=[hostname])"          # ✓ runs through Ash
derives: "validate(each=[regex=^[a-z]+$])"    # ✓ runs through Ash
derives: "validate(each=[slug])"              # ✓ runs through Ash
derives: "validate(each=[custom=[Mod, ok?]])"  # ✓ runs through Ash
Not for type checks Ash already does at the attribute layer. The same
applies to other Ash typed scalars — validate(string) on a :string
attribute, validate(integer) on an :integer attribute, etc. — they're
redundant under Ash because the cast catches type mismatches first.
Action validate-before-change order
Ash's action lifecycle runs the directives declared inside the action
in this order:
	attribute cast
	attribute constraint validations (min_length, min, one_of, …)
	action-level validate directives (validate present([…]), custom
Ash.Resource.Validation modules)
	action-level + global change directives (this is where
GuardedStruct.AshResource.Change lives)

That means a custom Ash.Resource.Validation you've added on the same
field sees the raw user input, not the sanitized version:
create :create do
  validate {MyApp.DomainValidator, []}       # runs FIRST — sees "  HTTPS://X.COM  "
  # ...
end

guardedstruct auto_wire: true do
  field :host, :string,
    derives: "sanitize(trim, downcase) validate(hostname)"  # runs AFTER
end
DomainValidator will reject " HTTPS://X.COM " for the leading space
even though our sanitize would have cleaned it up. There is no opt-in
setting on guardedstruct to flip this — Ash treats validates as guards
that decide whether to run the action, by design.
Two ways to get sanitize-before-validate semantics:
Option A — fold the format check into GS (single layer). Drop the
custom Ash.Resource.Validation and re-express the rule as a GS validate
op so it runs in the same pass as the sanitize:
create :create do
  # validate {MyApp.DomainValidator, []}   ← removed
end

guardedstruct auto_wire: true do
  field :host, :string,
    derives: "sanitize(trim, downcase) validate(hostname)"
end
Option B — keep both, accept the order. Useful when the Ash-level
validation produces a helpful error message you want to keep and the
field is normally clean by the time it reaches the action. In that case
the GS sanitize layer mainly helps on edges the validator allows through
(e.g. de-duplication of valid items inside an array).
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    Runtime API — Builder, Validate, Diff, Info

Public helpers around the generated module. All accept a guarded module as
their first argument; none take the struct itself.
Module.builder/1,2 — full validation + struct build
MyApp.User.builder(%{email: "..."})                 # → {:ok, %User{}} | {:error, [...]}
MyApp.User.builder(%{email: "..."}, true)           # raise on error (if section had `error: true`)
MyApp.User.builder({:headers, attrs})               # context tuple (key, attrs)
MyApp.User.builder({:headers, attrs, :edit})        # context tuple with :add (default) | :edit
                                                     # :edit skips auto-fill on fields already populated
Returns {:ok, struct} or {:error, [error_map]}. See guarded_struct:errors.
GuardedStruct.Validate — partial / standalone
GuardedStruct.Validate.run("validate(email_r)", "alice@x.io")
# => {:ok, "alice@x.io"}

GuardedStruct.Validate.run("validate(max_len=foo)", "x")
# => {:error, [%{field: :__value__, action: :bad_parameters, message: "invalid parameter for `max_len` ..."}]}

GuardedStruct.Validate.field(MyApp.User, :email, "bad")
# => {:error, [%{field: :email, action: :email_r, ...}]}

GuardedStruct.Validate.partial(MyApp.User, %{nickname: "ok"})
# → run the pipeline against just the keys present; skip enforce-key checks.
run/2 checks its string the way a module checks a derives: string. A string the parser refuses, or an operand of the wrong type, returns a :bad_parameters error; it never returns {:ok, value} for it and never raises.
GuardedStruct.Info — introspection
	Function	Result
	Info.describe(mod)	One-shot map: module, keys, enforce_keys, conditional_keys, fields, options.
	Info.fields(mod)	Field names in declaration order (the declared regex patterns for a pattern-keyed module).
	Info.fields_meta(mod)	Alias for mod.__fields__().
	Info.field(mod, name)	O(1) lookup via __field_meta__/1; a pattern-keyed module answers with the first pattern that matches the name.
	Info.field?(mod, name)	Existence check.
	Info.field_kind(mod, name)	:field / :sub_field / :conditional_field / :virtual_field / :dynamic_field / :pattern_field (a key a pattern matches).
	Info.field_default(mod, name)	Default value (unquoted).
	Info.field_derives(mod, name)	Original derive string.
	Info.field_validator(mod, name)	{Mod, :fn} tuple or nil.
	Info.field_auto(mod, name)	Auto MFA.
	Info.enforce?(mod, name)	Per-field enforce flag.
	Info.virtual?(mod, name) / Info.dynamic?(mod, name)	Kind shortcuts.
	Info.sub_fields(mod) / virtual_fields/1 / dynamic_fields/1 / conditional_fields/1	Names by kind.
	Info.conditional_keys(mod)	Conditional-parent names.
	Info.pattern_keyed?(mod)	Module uses regex field names.
	Info.sub_module(mod, name)	Concat-derived submodule atom.
	Info.conditional_children(mod, name)	Child metadata list.
	Info.enforce?/1, opaque?/1, authorized_fields?/1, json?/1, error?/1	Section-option shorthands.

For Ash resources, use GuardedStruct.AshResource.Info — same surface,
namespaced helpers that read __guarded_* accessors.
GuardedStruct.Diff — audit-log-friendly struct diffing
GuardedStruct.Diff.diff(a, b)            # → %{key => {:changed, old, new}}; a nested struct gives a nested map
GuardedStruct.Diff.apply(a, diff)        # → b
GuardedStruct.Diff.equal?(a, b)          # → boolean
Mixed-type inputs return :not_comparable.
example/0 on every generated module
Returns a struct populated from declared defaults plus type-based placeholders.
Useful for REPL exploration and seed fixtures.
iex> MyApp.User.example()
%MyApp.User{email: nil, profile: %MyApp.User.Profile{bio: nil}}
Telemetry
Every top-level builder/1 emits via :telemetry.execute/3:
	[:guarded_struct, :builder, :start] — %{system_time: ts} + %{module: mod}
	[:guarded_struct, :builder, :stop] — %{duration: ns} + result metadata
	[:guarded_struct, :builder, :exception] — %{duration: ns} + %{kind, reason, stacktrace}

Attach a handler in application.ex for logging / metrics; the lib emits no
events otherwise.
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    Errors — canonical shape and Splode wrapping

Every error return from this library is {:error, list_of_error_maps}. Each
map has one of two shapes — never anything else.
Canonical error map
%{
  field: atom(),                # always present; :__root__ for non-field errors
  action: atom(),               # which check produced the error
  message: String.t(),          # human-readable
  errors: [error_map()] | nil   # only on :conditionals aggregators
  # __hint__: String.t()        # present when the entity carried a `hint:` option
}
Examples:
%{field: :email,    action: :email_r,         message: "..."}
%{field: :username, action: :required_fields, message: "Please submit required fields."}
%{field: :role_id,  action: :authorized_fields, message: "Unauthorized keys are present in the sent data."}
%{field: :__root__, action: :bad_parameters,  message: "..."}
%{field: :actor,    action: :conditionals,    errors: [...]}      # nested
Multi-field errors
:required_fields and :authorized_fields emit one entry per affected
field (not one map with a fields: list). Filter by action to collect:
errs
|> Enum.filter(&match?(%{action: :required_fields}, &1))
|> Enum.map(& &1.field)
Splode wrapping (opt-in)
GuardedStruct.Errors.from_tuple/1 converts the error list into a Splode
Ash.Error-style class for systems that want exception objects rather than
tuples.
case MyApp.User.builder(input) do
  {:ok, user} -> user
  {:error, errs} ->
    GuardedStruct.Errors.from_tuple({:error, errs})  # Splode.Error class
end
Implementations (internal — accessed only through GuardedStruct.Errors.from_tuple/1):
	Validation — wraps per-field errors.
	Unknown — fallback for anything else.
	Invalid — class container.

Each child error becomes a %GuardedStruct.Errors.Validation{} struct with
field, action, message, hint, and vars fields. :conditionals
aggregators preserve their child_errors recursively.
Section error: true
Setting error: true on the section (or on a sub_field) generates a
Module.Error exception:
guardedstruct error: true do
  field :email, :string, enforce: true
end

MyApp.User.builder(%{}, true)
# ** (MyApp.User.Error) ...
builder/2's second argument toggles raise-mode. Without error: true,
builder/2 ignores the flag and still returns {:error, list}.
Compile-time errors
The derive parser surfaces as Spark.Error.DslError with path: (DSL
location) and module: (caller) — these never reach runtime. Triggers:
	Malformed derives: string, or an operand that can't be parsed.
	A bad parameter (max_len=foo, min_len=-2, equal=Integer::abc).
	Unknown sanitize/validate op inside each=[...] / optional=[...] (and not
declared in any registered extension).

Spark verifiers report through the same error type but only warn: the
module still compiles. Triggers:
	validator: {Mod, :fn} not exported.
	auto: {Mod, :fn} not exported.
	struct: AnotherMod cycle.
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    GuardedStruct

guardedstruct
Nested DSLs
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Options
	Name	Type	Default	Docs
	enforce	boolean	false	
	opaque	boolean	false	
	module	any		
	error	boolean	false	
	authorized_fields	boolean	false	
	main_validator	{atom, atom}		A {Module, :function} called with the attributes once every field has passed its validator; it returns {:ok, attrs} or {:error, errors}. When it is not set, a main_validator/1 defined in the module is called instead.
	validate_derive	atom | list(atom)		A module, or a list of modules, whose validate/3 serves the validate(...) ops the built-in ones and the derive extensions do not know. They are tried before the :validate_derive application config, which still serves the ops they do not handle.
	sanitize_derive	atom | list(atom)		A module, or a list of modules, whose sanitize/2 serves the sanitize(...) ops the built-in ones and the derive extensions do not know. They are tried before the :sanitize_derive application config, which still serves the ops they do not handle.
	json	boolean	false	When true, derives a JSON encoder. Uses Jason.Encoder if :jason is in the user's deps; otherwise falls back to the built-in JSON.Encoder on Elixir 1.18+. No-op if neither is available.
	auto_wire	boolean	false	Only effective inside the GuardedStruct.AshResource extension. When true, injects GuardedStruct.AshResource.Change into the resource's top-level changes section so every :create and :update action automatically runs the GuardedStruct pipeline. Equivalent to writing changes do change GuardedStruct.AshResource.Change end by hand. No-op outside the Ash extension.

guardedstruct.field
field name, type
Arguments
	Name	Type	Default	Docs
	name	any		
	type	any		

Options
	Name	Type	Default	Docs
	enforce	boolean		
	default	any		
	derives	String.t		
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	struct	atom		
	structs	atom | boolean		
	hint	String.t		
	priority	boolean		

guardedstruct.virtual_field
virtual_field name, type
Arguments
	Name	Type	Default	Docs
	name	any		
	type	any		

Options
	Name	Type	Default	Docs
	enforce	boolean		
	default	any		
	derives	String.t		
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	hint	String.t		

guardedstruct.dynamic_field
dynamic_field name
Arguments
	Name	Type	Default	Docs
	name	any		

Options
	Name	Type	Default	Docs
	type	any	{:map, [], []}	
	enforce	boolean		
	default	any	%{}	
	derives	String.t	"validate(map)"	
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	hint	String.t		

guardedstruct.sub_field
sub_field name, type
Nested DSLs
	conditional_field	field
	sub_field	field




	sub_field	field


	field

Arguments
	Name	Type	Default	Docs
	name	atom		
	type	any		

Options
	Name	Type	Default	Docs
	enforce	boolean		
	default	any		
	derives	String.t		
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	struct	atom		
	structs	atom | boolean		
	hint	String.t		
	priority	boolean		
	error	boolean		
	authorized_fields	boolean		
	main_validator	{atom, atom}		A {Module, :function} called with the sub_field's validated attributes, like the section option. A main_validator/1 defined in the parent module does not run for a sub_field.

guardedstruct.sub_field.conditional_field
conditional_field name, type
Nested DSLs
	field
	sub_field	field



Arguments
	Name	Type	Default	Docs
	name	atom		
	type	any		

Options
	Name	Type	Default	Docs
	enforce	boolean		
	default	any		
	derives	String.t		
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	struct	atom		
	structs	atom | boolean		
	hint	String.t		
	priority	boolean		

guardedstruct.sub_field.conditional_field.field
field name, type
Arguments
	Name	Type	Default	Docs
	name	any		
	type	any		

Options
	Name	Type	Default	Docs
	enforce	boolean		
	default	any		
	derives	String.t		
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	struct	atom		
	structs	atom | boolean		
	hint	String.t		
	priority	boolean		

guardedstruct.sub_field.conditional_field.sub_field
sub_field name, type
Nested DSLs
	field

Arguments
	Name	Type	Default	Docs
	name	atom		
	type	any		

Options
	Name	Type	Default	Docs
	enforce	boolean		
	default	any		
	derives	String.t		
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	struct	atom		
	structs	atom | boolean		
	hint	String.t		
	priority	boolean		
	error	boolean		
	authorized_fields	boolean		
	main_validator	{atom, atom}		A {Module, :function} called with the sub_field's validated attributes, like the section option. A main_validator/1 defined in the parent module does not run for a sub_field.

guardedstruct.sub_field.conditional_field.sub_field.field
field name, type
Arguments
	Name	Type	Default	Docs
	name	any		
	type	any		

Options
	Name	Type	Default	Docs
	enforce	boolean		
	default	any		
	derives	String.t		
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	struct	atom		
	structs	atom | boolean		
	hint	String.t		
	priority	boolean		

guardedstruct.sub_field.sub_field
sub_field name, type
Nested DSLs
	field

Arguments
	Name	Type	Default	Docs
	name	atom		
	type	any		

Options
	Name	Type	Default	Docs
	enforce	boolean		
	default	any		
	derives	String.t		
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	struct	atom		
	structs	atom | boolean		
	hint	String.t		
	priority	boolean		
	error	boolean		
	authorized_fields	boolean		
	main_validator	{atom, atom}		A {Module, :function} called with the sub_field's validated attributes, like the section option. A main_validator/1 defined in the parent module does not run for a sub_field.

guardedstruct.sub_field.sub_field.field
field name, type
Arguments
	Name	Type	Default	Docs
	name	any		
	type	any		

Options
	Name	Type	Default	Docs
	enforce	boolean		
	default	any		
	derives	String.t		
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	struct	atom		
	structs	atom | boolean		
	hint	String.t		
	priority	boolean		

guardedstruct.sub_field.field
field name, type
Arguments
	Name	Type	Default	Docs
	name	any		
	type	any		

Options
	Name	Type	Default	Docs
	enforce	boolean		
	default	any		
	derives	String.t		
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	struct	atom		
	structs	atom | boolean		
	hint	String.t		
	priority	boolean		

guardedstruct.conditional_field
conditional_field name, type
Nested DSLs
	sub_field	conditional_field	field
	sub_field	field




	sub_field	field


	field


	conditional_field	field
	sub_field	field




	field

Arguments
	Name	Type	Default	Docs
	name	atom		
	type	any		

Options
	Name	Type	Default	Docs
	enforce	boolean		
	default	any		
	derives	String.t		
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	struct	atom		
	structs	atom | boolean		
	hint	String.t		
	priority	boolean		

guardedstruct.conditional_field.sub_field
sub_field name, type
Nested DSLs
	conditional_field	field
	sub_field	field




	sub_field	field


	field

Arguments
	Name	Type	Default	Docs
	name	atom		
	type	any		

Options
	Name	Type	Default	Docs
	enforce	boolean		
	default	any		
	derives	String.t		
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	struct	atom		
	structs	atom | boolean		
	hint	String.t		
	priority	boolean		
	error	boolean		
	authorized_fields	boolean		
	main_validator	{atom, atom}		A {Module, :function} called with the sub_field's validated attributes, like the section option. A main_validator/1 defined in the parent module does not run for a sub_field.

guardedstruct.conditional_field.sub_field.conditional_field
conditional_field name, type
Nested DSLs
	field
	sub_field	field



Arguments
	Name	Type	Default	Docs
	name	atom		
	type	any		

Options
	Name	Type	Default	Docs
	enforce	boolean		
	default	any		
	derives	String.t		
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	struct	atom		
	structs	atom | boolean		
	hint	String.t		
	priority	boolean		

guardedstruct.conditional_field.sub_field.conditional_field.field
field name, type
Arguments
	Name	Type	Default	Docs
	name	any		
	type	any		

Options
	Name	Type	Default	Docs
	enforce	boolean		
	default	any		
	derives	String.t		
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	struct	atom		
	structs	atom | boolean		
	hint	String.t		
	priority	boolean		

guardedstruct.conditional_field.sub_field.conditional_field.sub_field
sub_field name, type
Nested DSLs
	field

Arguments
	Name	Type	Default	Docs
	name	atom		
	type	any		

Options
	Name	Type	Default	Docs
	enforce	boolean		
	default	any		
	derives	String.t		
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	struct	atom		
	structs	atom | boolean		
	hint	String.t		
	priority	boolean		
	error	boolean		
	authorized_fields	boolean		
	main_validator	{atom, atom}		A {Module, :function} called with the sub_field's validated attributes, like the section option. A main_validator/1 defined in the parent module does not run for a sub_field.

guardedstruct.conditional_field.sub_field.conditional_field.sub_field.field
field name, type
Arguments
	Name	Type	Default	Docs
	name	any		
	type	any		

Options
	Name	Type	Default	Docs
	enforce	boolean		
	default	any		
	derives	String.t		
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	struct	atom		
	structs	atom | boolean		
	hint	String.t		
	priority	boolean		

guardedstruct.conditional_field.sub_field.sub_field
sub_field name, type
Nested DSLs
	field

Arguments
	Name	Type	Default	Docs
	name	atom		
	type	any		

Options
	Name	Type	Default	Docs
	enforce	boolean		
	default	any		
	derives	String.t		
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	struct	atom		
	structs	atom | boolean		
	hint	String.t		
	priority	boolean		
	error	boolean		
	authorized_fields	boolean		
	main_validator	{atom, atom}		A {Module, :function} called with the sub_field's validated attributes, like the section option. A main_validator/1 defined in the parent module does not run for a sub_field.

guardedstruct.conditional_field.sub_field.sub_field.field
field name, type
Arguments
	Name	Type	Default	Docs
	name	any		
	type	any		

Options
	Name	Type	Default	Docs
	enforce	boolean		
	default	any		
	derives	String.t		
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	struct	atom		
	structs	atom | boolean		
	hint	String.t		
	priority	boolean		

guardedstruct.conditional_field.sub_field.field
field name, type
Arguments
	Name	Type	Default	Docs
	name	any		
	type	any		

Options
	Name	Type	Default	Docs
	enforce	boolean		
	default	any		
	derives	String.t		
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	struct	atom		
	structs	atom | boolean		
	hint	String.t		
	priority	boolean		

guardedstruct.conditional_field.conditional_field
conditional_field name, type
Nested DSLs
	field
	sub_field	field



Arguments
	Name	Type	Default	Docs
	name	atom		
	type	any		

Options
	Name	Type	Default	Docs
	enforce	boolean		
	default	any		
	derives	String.t		
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	struct	atom		
	structs	atom | boolean		
	hint	String.t		
	priority	boolean		

guardedstruct.conditional_field.conditional_field.field
field name, type
Arguments
	Name	Type	Default	Docs
	name	any		
	type	any		

Options
	Name	Type	Default	Docs
	enforce	boolean		
	default	any		
	derives	String.t		
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	struct	atom		
	structs	atom | boolean		
	hint	String.t		
	priority	boolean		

guardedstruct.conditional_field.conditional_field.sub_field
sub_field name, type
Nested DSLs
	field

Arguments
	Name	Type	Default	Docs
	name	atom		
	type	any		

Options
	Name	Type	Default	Docs
	enforce	boolean		
	default	any		
	derives	String.t		
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	struct	atom		
	structs	atom | boolean		
	hint	String.t		
	priority	boolean		
	error	boolean		
	authorized_fields	boolean		
	main_validator	{atom, atom}		A {Module, :function} called with the sub_field's validated attributes, like the section option. A main_validator/1 defined in the parent module does not run for a sub_field.

guardedstruct.conditional_field.conditional_field.sub_field.field
field name, type
Arguments
	Name	Type	Default	Docs
	name	any		
	type	any		

Options
	Name	Type	Default	Docs
	enforce	boolean		
	default	any		
	derives	String.t		
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	struct	atom		
	structs	atom | boolean		
	hint	String.t		
	priority	boolean		

guardedstruct.conditional_field.field
field name, type
Arguments
	Name	Type	Default	Docs
	name	any		
	type	any		

Options
	Name	Type	Default	Docs
	enforce	boolean		
	default	any		
	derives	String.t		
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	struct	atom		
	structs	atom | boolean		
	hint	String.t		
	priority	boolean		
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    GuardedStruct.AshResource

A Spark DSL extension that adds the GuardedStruct DSL to an Ash resource.
Usage
defmodule MyApp.User do
  use Ash.Resource,
    domain: MyApp.MyDomain,
    extensions: [GuardedStruct.AshResource]

  attributes do
    uuid_primary_key :id
    attribute :email, :string, allow_nil?: false, public?: true
  end

  # GuardedStruct DSL — the syntax of standalone `use GuardedStruct`, without
  # the `@derives` decorator (write `derives:` on the field).
  guardedstruct do
    field :email, :string,
      derives: "sanitize(trim, downcase) validate(string, not_empty, email_r)"

    field :nickname, :string,
      derives: "sanitize(strip_tags, trim) validate(string, max_len=20)"

    sub_field :preferences, :map do
      field :theme, :string, derives: "validate(enum=String[light::dark])"
    end
  end

  # Wire the change into Ash's changeset pipeline (Option A — manual).
  changes do
    change GuardedStruct.AshResource.Change
  end
end
Now every :create and :update action runs the GuardedStruct pipeline
(sanitize → validate → derive → main_validator) before Ash hits the data
layer. Errors surface as standard Ash.Changeset.add_error/2 errors.
Two wiring modes
Option A — manual (default)
Ship-and-forget: we provide GuardedStruct.AshResource.Change; you add
a one-line changes do change ... end block as shown above. Explicit and
inspectable — Ash.Resource.Info.changes/1 will show the change.
Option B — auto-wire
Set auto_wire: true on the section and the change is injected for you:
guardedstruct auto_wire: true do
  field :email, :string, derives: "sanitize(trim) validate(email_r)"
end

# no `changes do ... end` block needed — the transformer added it
The same option can be a setter at the top of the block, the Spark form:
guardedstruct do
  auto_wire true
  field :email, :string, derives: "sanitize(trim) validate(email_r)"
end
sub_field and conditional_field take both forms as well:
sub_field :profile, :map, authorized_fields: true do ... end, or
authorized_fields true as the first line of its block.
Under the hood this calls Ash.Resource.Builder.add_change/3 from a Spark
transformer that runs after our codegen. The result is identical to writing
the changes do change ... end block by hand — Ash's introspection sees
the change either way. auto_wire is false by default (no magic).
What this extension does NOT do
	It does not generate defstruct. Ash already does that.
	It does not generate builder/2. Ash uses changesets.
	It does not generate Error exception modules. Ash has its own error
classes (Ash.Error.*).

Instead, the extension adds a single function — __guarded_change__/1 —
that takes a map of attrs and returns {:ok, transformed_attrs} or
{:error, errors}. The companion GuardedStruct.AshResource.Change module
wires it into the changeset; GuardedStruct.AshResource.Info provides
introspection.
Why __guarded_change__ (not __guarded_validate__)
Earlier drafts called the function __guarded_validate__/1. We renamed it
because the function does more than validate — sanitize ops transform
values (trim, downcase, slugify), auto: MFAs fill defaults, derives
cast types. "Change" matches Ash's own terminology and is honest about
the side-effect.
Auto-map cascade
Every nested sub_field returns a plain map (not a struct) at every depth
when called through __guarded_change__/1. This is automatic and unique
to the Ash extension — standalone use GuardedStruct callers still get
structs from builder/1.
MyResource.__guarded_change__(%{
  profile: %{address: %{geo: %{lat: 1.0, lng: 2.0}}}
})
# {:ok, %{profile: %{address: %{geo: %{lat: 1.0, lng: 2.0}}}}}
#                              ^^^^ plain map, NOT a struct
This matches Ash's :map attribute type, so validated output drops
directly into changeset.attributes without conversion. Implementation
is a process-local flag — concurrency-safe (sibling processes don't see
it), re-entrancy-safe (saved+restored across nested calls), zero overhead
for standalone callers.
Update actions — atomic-safe by default
GuardedStruct.AshResource.Change implements atomic/3 and returns
{:atomic, sanitized_map} to Ash, so update / destroy actions stay
atomic without setting require_atomic? false. The pipeline
(sanitize / validate / derive / auto: MFAs / Derive.Extension)
runs in Elixir on the plain literal inputs, and the resulting UPDATE
is a single SQL statement.
The only case that falls back to imperative mode is when the caller
passes an Ash.Expr via Ash.Changeset.atomic_update/3 — atomic/3
returns {:not_atomic, reason} since we can't sanitize a value we
won't see until the SQL evaluates.
sub_field vs Ash relationships
sub_field inside an Ash resource creates an embedded value type, not
a related Ash resource. The generated submodule is a standalone
GuardedStruct (it has defstruct, builder/1, full GuardedStruct API)
but it is NOT an Ash resource (no actions, no changesets, no table). Use
sub_field for nested map shapes inside a single resource's attrs. For
separate tables and relationships, use Ash's own relationships do has_one :preferences, ... end.
Companion modules
	GuardedStruct.AshResource.Change — the Ash.Resource.Change module
that bridges __guarded_change__/1 into the changeset pipeline.
	GuardedStruct.AshResource.Info — runtime introspection for the
__guarded_* namespace.

Example: introspect a resource's guarded fields
GuardedStruct.AshResource.Info.fields(MyApp.User)
# => [:email, :nickname, :preferences]
guardedstruct
Nested DSLs
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	sub_field	field
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	field



Options
	Name	Type	Default	Docs
	enforce	boolean	false	
	opaque	boolean	false	
	module	any		
	error	boolean	false	
	authorized_fields	boolean	false	
	main_validator	{atom, atom}		A {Module, :function} called with the attributes once every field has passed its validator; it returns {:ok, attrs} or {:error, errors}. When it is not set, a main_validator/1 defined in the module is called instead.
	validate_derive	atom | list(atom)		A module, or a list of modules, whose validate/3 serves the validate(...) ops the built-in ones and the derive extensions do not know. They are tried before the :validate_derive application config, which still serves the ops they do not handle.
	sanitize_derive	atom | list(atom)		A module, or a list of modules, whose sanitize/2 serves the sanitize(...) ops the built-in ones and the derive extensions do not know. They are tried before the :sanitize_derive application config, which still serves the ops they do not handle.
	json	boolean	false	When true, derives a JSON encoder. Uses Jason.Encoder if :jason is in the user's deps; otherwise falls back to the built-in JSON.Encoder on Elixir 1.18+. No-op if neither is available.
	auto_wire	boolean	false	Only effective inside the GuardedStruct.AshResource extension. When true, injects GuardedStruct.AshResource.Change into the resource's top-level changes section so every :create and :update action automatically runs the GuardedStruct pipeline. Equivalent to writing changes do change GuardedStruct.AshResource.Change end by hand. No-op outside the Ash extension.

guardedstruct.field
field name, type
Arguments
	Name	Type	Default	Docs
	name	any		
	type	any		

Options
	Name	Type	Default	Docs
	enforce	boolean		
	default	any		
	derives	String.t		
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	struct	atom		
	structs	atom | boolean		
	hint	String.t		
	priority	boolean		

guardedstruct.virtual_field
virtual_field name, type
Arguments
	Name	Type	Default	Docs
	name	any		
	type	any		

Options
	Name	Type	Default	Docs
	enforce	boolean		
	default	any		
	derives	String.t		
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	hint	String.t		

guardedstruct.dynamic_field
dynamic_field name
Arguments
	Name	Type	Default	Docs
	name	any		

Options
	Name	Type	Default	Docs
	type	any	{:map, [], []}	
	enforce	boolean		
	default	any	%{}	
	derives	String.t	"validate(map)"	
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	hint	String.t		

guardedstruct.sub_field
sub_field name, type
Nested DSLs
	conditional_field	field
	sub_field	field




	sub_field	field


	field

Arguments
	Name	Type	Default	Docs
	name	atom		
	type	any		

Options
	Name	Type	Default	Docs
	enforce	boolean		
	default	any		
	derives	String.t		
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	struct	atom		
	structs	atom | boolean		
	hint	String.t		
	priority	boolean		
	error	boolean		
	authorized_fields	boolean		
	main_validator	{atom, atom}		A {Module, :function} called with the sub_field's validated attributes, like the section option. A main_validator/1 defined in the parent module does not run for a sub_field.

guardedstruct.sub_field.conditional_field
conditional_field name, type
Nested DSLs
	field
	sub_field	field



Arguments
	Name	Type	Default	Docs
	name	atom		
	type	any		

Options
	Name	Type	Default	Docs
	enforce	boolean		
	default	any		
	derives	String.t		
	derive	String.t		
	validator	{atom, atom}		
	auto	{atom, atom} | {atom, atom, any}		
	from	String.t		
	on	String.t		
	domain	String.t		
	struct	atom		
	structs	atom | boolean		
	hint	String.t		
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derives
Container for custom validator and sanitizer ops.
Example
defmodule MyApp.Derives do
use GuardedStruct.Derive.Extension
derives do
validator :slug, fn input ->
is_binary(input) and Regex.match?(~r/^[a-z0-9-]+$/, input)
end
sanitizer :slugify, fn input when is_binary(input) ->
input |> String.downcase() |> String.replace(~r/[^a-z0-9-]+/u, "-")
end
end
end
Nested DSLs
	validator
	sanitizer

derives.validator
validator name, fun
Declare a custom validator op callable as validate(<name>) from
any GuardedStruct module that has this extension wired in.
Arguments
	Name	Type	Default	Docs
	name	atom		Op name. Used as validate(<name>) in derive strings.
	fun	any		Single-arg function. Return value semantics:    true — input passes    false — input fails (default error message)    {:error, field, action, message} — explicit error    any other value — used as the validated (coerced) output

derives.sanitizer
sanitizer name, fun
Declare a custom sanitizer op callable as sanitize(<name>). Runs
before validation in the derive pipeline; the return value replaces
the input.
Arguments
	Name	Type	Default	Docs
	name	atom		Op name. Used as sanitize(<name>) in derive strings.
	fun	any		Single-arg function. Return value replaces the input.
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An Ash.Resource.Change module that plugs __guarded_change__/1 into the
Ash changeset pipeline.
Usage
Manual wiring
defmodule MyApp.User do
  use Ash.Resource, extensions: [GuardedStruct.AshResource]

  guardedstruct do
    field :email, :string, derives: "sanitize(trim, downcase) validate(email_r)"
  end

  changes do
    change GuardedStruct.AshResource.Change
  end
end
Auto-wiring
Set auto_wire: true on the guardedstruct section and the change is
injected automatically — no changes do ... end block needed.
Atomic mode
atomic/3 runs the GuardedStruct pipeline in Elixir on the plain
literal values Ash placed in changeset.attributes and
changeset.atomics, then returns {:atomic, sanitized_map} — the
shape Ash uses to substitute pre-computed values into the single SQL
statement. The action stays atomic (one UPDATE, no extra round-trip)
and the persisted value is the sanitized one.
This means sanitize / validate / derive / auto: MFAs / custom
Derive.Extension ops all work in atomic mode. The only blocker is
when the user explicitly provides an Ash.Expr for a field via
Ash.Changeset.atomic_update/3:
Ash.Changeset.atomic_update(record, :counter, expr(counter + 1))
In that case we can't sanitize a value we won't know until the SQL
evaluates, so atomic/3 returns {:not_atomic, reason} and Ash
falls back to the imperative path. This is rare in practice — 99% of
changesets pass plain literals.
No require_atomic? false flag is needed on update / destroy actions.
Bulk operations
Ash.bulk_create(input_list, MyApp.User, :create,
  return_records?: true,
  return_errors?: true
)
Ash.bulk_update/3 also works — strategy: :atomic (the default) uses
our atomic pattern; strategy: :stream uses the imperative change/3
path. Both produce identical results.
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        The Ash.Resource.Change callback for the non-atomic / regular-change
path. Runs the GuardedStruct pipeline on changeset.attributes and
applies the transformed values back, or adds errors.



    


    
      
        has_after_action?()

      


    


    
      
        has_after_batch?()

      


    


    
      
        has_around_action?()

      


    


    
      
        has_atomic?()

      


    


    
      
        has_batch_change?()

      


    


    
      
        has_before_action?()

      


    


    
      
        has_before_batch?()

      


    


    
      
        has_change?()

      


    


    
      
        has_init?()

      


    


    
      
        has_validate?()

      


    


    
      
        validate?()

      


    





      


      
        Functions


        


  
    
      
    
    
      after_action?()



        
          
        

    

  


  


  



  
    
      
    
    
      after_batch?()



        
          
        

    

  


  


  



  
    
      
    
    
      around_action?()



        
          
        

    

  


  


  



  
    
      
    
    
      atomic(changeset, opts, context)



        
          
        

    

  


  

The atomic-mode callback.
	If any field's atomic value is an Ash.Expr, bail with
{:not_atomic, reason} — we can't transform a value we won't
know until the SQL evaluates.
	Otherwise, run the GuardedStruct pipeline on the combined
attributes + atomics literals and return
{:atomic, sanitized_map} for Ash to substitute into the
single-statement UPDATE.
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The Ash.Resource.Change callback for the non-atomic / regular-change
path. Runs the GuardedStruct pipeline on changeset.attributes and
applies the transformed values back, or adds errors.
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Field-level diffs between two GuardedStruct instances.
iex> GuardedStruct.Diff.diff(
...>   %User{name: "Alice", age: 30, role: "admin"},
...>   %User{name: "Alice", age: 31, role: "user"}
...> )
%{
  age: {:changed, 30, 31},
  role: {:changed, "admin", "user"}
}
Equal fields are omitted. Nested struct fields recurse — name: %User{} → %User{}
produces a nested map, not a :changed tuple.
Useful for audit logs, CRM history, and "what changed" UIs.
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        Apply a diff to a struct, returning the result of applying the new values.



    


    
      
        diff(a, b)

      


        Diff two structs of the same module. Returns a map keyed by field name with
values of one of



    


    
      
        equal?(a, b)

      


        Returns true if the two structs are equal field-by-field (same as
diff(a, b) == %{} but skips work for unchanged fields).
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          @spec apply(struct() | map(), map()) :: struct() | map()


      


Apply a diff to a struct, returning the result of applying the new values.
iex> User.builder(%{name: "Alice", age: 30}) |> elem(1) |> GuardedStruct.Diff.apply(%{age: {:changed, 30, 31}})
%User{name: "Alice", age: 31}
Nested struct diffs apply recursively. :changed tuples replace the field
with their new value. Unknown keys in the diff are silently ignored.
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          @spec diff(struct() | map() | any(), struct() | map() | any()) ::
  map() | :not_comparable


      


Diff two structs of the same module. Returns a map keyed by field name with
values of one of:
	{:changed, old, new} — primitive value differs
	%{...} — nested struct, recursively diffed (only if there ARE changes)

Equal fields are omitted from the result.
Returns :not_comparable if the two values are not the same struct module.
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          @spec equal?(any(), any()) :: boolean()


      


Returns true if the two structs are equal field-by-field (same as
diff(a, b) == %{} but skips work for unchanged fields).
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Built-in sanitizer ops. Every clause follows the pipe-friendly
sanitize(value, op) argument order:
"  Hello  " |> SanitizerDerive.sanitize(:trim) |> SanitizerDerive.sanitize(:downcase)
# => "hello"
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        Apply a user-defined sanitizer module's sanitize/2 callback. The
callback receives the value first and the op atom second.
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      sanitize(input, action)



        
          
        

    

  


  

      

          @spec sanitize(any(), atom() | tuple()) :: any()


      



  



  
    
      
    
    
      validate_pattern(module, input, action)



        
          
        

    

  


  

      

          @spec validate_pattern(module(), any(), atom()) :: any()


      


Apply a user-defined sanitizer module's sanitize/2 callback. The
callback receives the value first and the op atom second.

  


        

      


  

  
    
    GuardedStruct.Derive.ValidationDerive - GuardedStruct v0.1.4
    
    

    


  
  

    
GuardedStruct.Derive.ValidationDerive 
    




      
        Summary


  
    Functions
  


    
      
        call(arg, actions, hint)

      


    


    
      
        convert_enum(list, splitter \\ "::")

      


    


    
      
        validate(action, input, field)

      


    





      


      
        Functions


        


  
    
      
    
    
      call(arg, actions, hint)



        
          
        

    

  


  

      

          @spec call({atom(), any()}, [any()], String.t()) :: {any(), any()}


      



  



    

  
    
      
    
    
      convert_enum(list, splitter \\ "::")



        
          
        

    

  


  


  



  
    
      
    
    
      validate(action, input, field)



        
          
        

    

  


  

      

          @spec validate(atom() | tuple(), any(), atom()) :: any()


      



  


        

      


  

  
    
    GuardedStruct - GuardedStruct v0.1.4
    
    

    


  
  

    
GuardedStruct 
    



      
GuardedStruct macro: build structs with validation, sanitization, constructors,
and nested-struct support.
Quick example
defmodule MyStruct do
  use GuardedStruct

  guardedstruct enforce: true do
    field :name, String.t()
    field :title, String.t(), default: "untitled"
  end
end

MyStruct.builder(%{name: "Mishka"})
# => {:ok, %MyStruct{name: "Mishka", title: "untitled"}}
Atom-attack safety
GuardedStruct accepts both atom-keyed and string-keyed input maps for
convenience (e.g. JSON payloads come with string keys). The runtime
must convert string keys to atoms to match your declared field names —
and that conversion is the classic atom-table-exhaustion DoS vector
in Elixir.
How GuardedStruct defends — two layers
Layer 1. Parser.convert_to_atom_map/2 uses String.to_existing_atom/1
rather than String.to_atom/1. String keys are converted ONLY if the
atom already exists (i.e. matches a field/sub_field/conditional_field
declaration elsewhere in your codebase). Unknown / attacker-controlled
keys stay as strings — they cannot grow the atom table.
Layer 2. dynamic_field values are identity-preserved —
whatever map you submit (string keys, atom keys, mixed, nested) is
byte-identical to what comes back from builder/1. No key conversion
at any depth.
defmodule Doc do
  use GuardedStruct
  guardedstruct do
    field         :id,       String.t(), enforce: true
    dynamic_field :metadata
  end
end

Doc.builder(%{id: "x", metadata: %{"foo" => 1, :bar => 2, "baz" => %{"nested" => 3}}})
# => {:ok, %Doc{id: "x", metadata: %{"foo" => 1, :bar => 2, "baz" => %{"nested" => 3}}}}
#                                    ↑              ↑           ↑
#                              string stays      atom stays      deep nested string STAYS
How to consume dynamic_field values safely
When the input came from JSON / any untrusted source, your dynamic_field
ends up with string keys exactly as the sender wrote them:
def receive(%{"id" => id, "metadata" => meta}) do
  {:ok, doc} = Doc.builder(%{id: id, metadata: meta})
  name = doc.metadata["customer_name"]   # ← read with string keys
  plan = doc.metadata["plan_tier"]
end
If you need atom keys for ergonomics (e.g. doc.metadata.foo
dot-access), convert AT THE BOUNDARY where you know which keys are
safe:
safe_keys = ~w(customer_name plan_tier signup_source)a   # ← compile-time list

atomized =
  for k <- safe_keys, into: %{} do
    {k, Map.get(doc.metadata, Atom.to_string(k))}
  end
That converts only the keys YOU declared in source — the atom table
cannot grow from user input regardless of what the request body
contains.
What NOT to do
# ❌ NEVER do this on user-controlled maps:
metadata = doc.metadata |> Map.new(fn {k, v} -> {String.to_atom(k), v} end)
#                                              ^^^^^^^^^^^^^^^^^
#                       creates a new atom from EVERY key the user sent.
The library protects you on the way IN. Don't undo that protection on
the way OUT.
Reporting a vulnerability
See SECURITY.md for the security policy and how to report.
Options
	:extensions (list of module that adopts Spark.Dsl.Extension) - A list of DSL extensions to add to the Spark.Dsl

	:otp_app (atom/0) - The otp_app to use for any application configurable options

	:fragments (list of module/0) - Fragments to include in the Spark.Dsl. See the fragments guide for more.



      


      
        Summary


  
    Functions
  


    
      
        conditional_field(name, type, opts, do_block)

      


        Arity-4 wrapper for conditional_field name, type, opts do … end.



    


    
      
        guardedstruct(list)

      


        guardedstruct do … end — no top-level options.



    


    
      
        guardedstruct(opts, list)

      


        guardedstruct opts do … end — top-level options like enforce: true or
module: Foo are lifted into setter calls inside the section body.



    


    
      
        sub_field(name, type, opts, do_block)

      


        Arity-4 wrapper for sub_field name, type, opts do … end.



    





      


      
        Functions


        


  
    
      
    
    
      conditional_field(name, type, opts, do_block)


        (macro)


        
          
        

    

  


  

Arity-4 wrapper for conditional_field name, type, opts do … end.

  



  
    
      
    
    
      guardedstruct(list)


        (macro)


        
          
        

    

  


  

guardedstruct do … end — no top-level options.

  



  
    
      
    
    
      guardedstruct(opts, list)


        (macro)


        
          
        

    

  


  

guardedstruct opts do … end — top-level options like enforce: true or
module: Foo are lifted into setter calls inside the section body.

  



  
    
      
    
    
      sub_field(name, type, opts, do_block)


        (macro)


        
          
        

    

  


  

Arity-4 wrapper for sub_field name, type, opts do … end.

  


        

      


  

  
    
    GuardedStruct.Info - GuardedStruct v0.1.4
    
    

    


  
  

    
GuardedStruct.Info 
    



      
Runtime introspection of guardedstruct DSL state.
Built on Spark.InfoGenerator, which auto-generates accessors for every
section option in the DSL (e.g. guardedstruct_enforce!/1,
guardedstruct_json!/1). On top of those, this module exposes ergonomic
helpers so callers don't have to walk __fields__/0 maps themselves.
Helper categories
	Field-level lookups — field_kind/2, field_default/2,
field_derives/2, field_validator/2, field_auto/2, enforce?/2,
virtual?/2, dynamic?/2
	Collections by kind — sub_fields/1, virtual_fields/1,
dynamic_fields/1, conditional_fields/1, conditional_keys/1,
pattern_keyed?/1
	Section-option shorthands — enforce?/1, opaque?/1,
authorized_fields?/1, json?/1, error?/1
	Navigation — sub_module/2, conditional_children/2

Example
defmodule MyApp.User do
  use GuardedStruct
  guardedstruct enforce: true do
    field :name, String.t()
    virtual_field :password_confirm, String.t()
    sub_field :address, struct() do
      field :city, String.t()
    end
  end
end

GuardedStruct.Info.fields(MyApp.User)            #=> [:name, :password_confirm, :address]
GuardedStruct.Info.virtual_fields(MyApp.User)    #=> [:password_confirm]
GuardedStruct.Info.sub_fields(MyApp.User)        #=> [:address]
GuardedStruct.Info.field_kind(MyApp.User, :name) #=> :field
GuardedStruct.Info.enforce?(MyApp.User, :name)   #=> true
GuardedStruct.Info.sub_module(MyApp.User, :address) #=> MyApp.User.Address

      


      
        Summary


  
    Functions
  


    
      
        authorized_fields?(module)

      


        True if the section was declared with authorized_fields: true.



    


    
      
        conditional_children(module, name)

      


        Return the children variants of a conditional_field, or nil if the
name isn't a conditional. Each child is a meta map with :kind,
:name, and any associated options.



    


    
      
        conditional_fields(module)

      


        Names of all conditional_field entries on this module.



    


    
      
        conditional_keys(module)

      


        Names of conditionalfield entries, sourced from `_information/0's:conditional_keys(matchesconditional_fields/1` for normal modules).



    


    
      
        describe(module)

      


        Return the FULL introspection map for a module: every section option,
every field's complete metadata, every derived flag, in one structure.



    


    
      
        dynamic?(module, name)

      


        True if name is a dynamic_field.



    


    
      
        dynamic_fields(module)

      


        Names of all dynamic_field entries on this module.



    


    
      
        enforce?(module)

      


        True if the section was declared with enforce: true.



    


    
      
        enforce?(module, name)

      


        True if the field is enforced (member of enforce_keys/0).



    


    
      
        enforce_keys(module)

      


        Return the list of enforced field names.



    


    
      
        error?(module)

      


        True if the section was declared with error: true.



    


    
      
        field(module, name)

      


        Return the field metadata for a single name, or nil if absent. A
pattern-keyed module answers with the metadata of the first declared pattern
that matches the name.



    


    
      
        field?(module, name)

      


        True if the field exists on this module (or any sub_field cascade).



    


    
      
        field_auto(module, name)

      


        Return the {Mod, fun} auto: MFA, or nil if none.



    


    
      
        field_default(module, name)

      


        Return the field's default:, or nil if none or field absent.



    


    
      
        field_derives(module, name)

      


        Return the original derive string for a field (the canonical
derives: option, falling back to the legacy derive:).



    


    
      
        field_kind(module, name)

      


        Return the kind of a field: :field, :sub_field, :virtual_field,
:dynamic_field, :conditional_field, or :pattern_field. nil if
the field doesn't exist.



    


    
      
        field_validator(module, name)

      


        Return the {Mod, fun} per-field validator MFA, or nil if none.



    


    
      
        fields(module)

      


        Return the user-declared field, sub_field, virtual_field, dynamic_field
and conditional_field names in declaration order. Works on both the
top-level module and any generated sub_field submodule.



    


    
      
        fields_meta(module)

      


        Return the runtime field metadata — same shape as the generated module's
__fields__/0.



    


    
      
        guardedstruct(dsl_or_extended)

      


        guardedstruct DSL entities



    


    
      
        guardedstruct_auto_wire(dsl_or_extended)

      


        Only effective inside the GuardedStruct.AshResource extension. When true, injects GuardedStruct.AshResource.Change into the resource's top-level changes section so every :create and :update action automatically runs the GuardedStruct pipeline. Equivalent to writing changes do change GuardedStruct.AshResource.Change end by hand. No-op outside the Ash extension.



    


    
      
        guardedstruct_auto_wire!(dsl_or_extended)

      


        Only effective inside the GuardedStruct.AshResource extension. When true, injects GuardedStruct.AshResource.Change into the resource's top-level changes section so every :create and :update action automatically runs the GuardedStruct pipeline. Equivalent to writing changes do change GuardedStruct.AshResource.Change end by hand. No-op outside the Ash extension.



    


    
      
        guardedstruct_json(dsl_or_extended)

      


        When true, derives a JSON encoder. Uses Jason.Encoder if :jason is in the user's deps; otherwise falls back to the built-in JSON.Encoder on Elixir 1.18+. No-op if neither is available.



    


    
      
        guardedstruct_json!(dsl_or_extended)

      


        When true, derives a JSON encoder. Uses Jason.Encoder if :jason is in the user's deps; otherwise falls back to the built-in JSON.Encoder on Elixir 1.18+. No-op if neither is available.



    


    
      
        guardedstruct_main_validator(dsl_or_extended)

      


        A {Module, :function} called with the attributes once every field has passed its validator; it returns {:ok, attrs} or {:error, errors}. When it is not set, a main_validator/1 defined in the module is called instead.



    


    
      
        guardedstruct_main_validator!(dsl_or_extended)

      


        A {Module, :function} called with the attributes once every field has passed its validator; it returns {:ok, attrs} or {:error, errors}. When it is not set, a main_validator/1 defined in the module is called instead.



    


    
      
        guardedstruct_options(dsl_or_extended)

      


        guardedstruct DSL options



    


    
      
        guardedstruct_sanitize_derive(dsl_or_extended)

      


        A module, or a list of modules, whose sanitize/2 serves the sanitize(...) ops the built-in ones and the derive extensions do not know. They are tried before the :sanitize_derive application config, which still serves the ops they do not handle.



    


    
      
        guardedstruct_sanitize_derive!(dsl_or_extended)

      


        A module, or a list of modules, whose sanitize/2 serves the sanitize(...) ops the built-in ones and the derive extensions do not know. They are tried before the :sanitize_derive application config, which still serves the ops they do not handle.



    


    
      
        guardedstruct_validate_derive(dsl_or_extended)

      


        A module, or a list of modules, whose validate/3 serves the validate(...) ops the built-in ones and the derive extensions do not know. They are tried before the :validate_derive application config, which still serves the ops they do not handle.



    


    
      
        guardedstruct_validate_derive!(dsl_or_extended)

      


        A module, or a list of modules, whose validate/3 serves the validate(...) ops the built-in ones and the derive extensions do not know. They are tried before the :validate_derive application config, which still serves the ops they do not handle.



    


    
      
        json?(module)

      


        True if the section was declared with json: true.



    


    
      
        opaque?(module)

      


        True if the section was declared with opaque: true.



    


    
      
        pattern_keyed?(module)

      


        True if this module was generated for a pattern-keyed map (its only
field was a regex). Pattern-keyed modules return a map from builder/1,
not a struct.



    


    
      
        sub_fields(module)

      


        Names of all sub_field entries on this module.



    


    
      
        sub_module(module, name)

      


        Return the generated submodule for a sub_field, or nil if the name
isn't a sub_field. The submodule path is the parent module concatenated
with the camelized field name (or with the section's module: override).



    


    
      
        virtual?(module, name)

      


        True if name is a virtual_field.



    


    
      
        virtual_fields(module)

      


        Names of all virtual_field entries on this module.



    





      


      
        Functions


        


  
    
      
    
    
      authorized_fields?(module)



        
          
        

    

  


  

True if the section was declared with authorized_fields: true.

  



  
    
      
    
    
      conditional_children(module, name)



        
          
        

    

  


  

Return the children variants of a conditional_field, or nil if the
name isn't a conditional. Each child is a meta map with :kind,
:name, and any associated options.

  



  
    
      
    
    
      conditional_fields(module)



        
          
        

    

  


  

Names of all conditional_field entries on this module.

  



  
    
      
    
    
      conditional_keys(module)



        
          
        

    

  


  

Names of conditionalfield entries, sourced from `_information/0's:conditional_keys(matchesconditional_fields/1` for normal modules).

  



  
    
      
    
    
      describe(module)



        
          
        

    

  


  

Return the FULL introspection map for a module: every section option,
every field's complete metadata, every derived flag, in one structure.
Works on both the top-level module and any generated sub_field submodule.
Section-option keys whose values were not declared are present as nil,
so the shape is uniform.
Returned map keys
	:module — the module
	:path — module path from root (empty list for the top-level)
	:key — the field name corresponding to this module (or :root)
	:shape — :struct or :pattern_map
	:pattern_keyed? — convenience boolean
	:patterns — for pattern-map shapes, the list of regex field names
	:keys — struct-bound key names (excludes virtuals)
	:enforce_keys — names of enforced keys
	:conditional_keys — names of conditional_field entries
	:options — map of every section option (with nil for absent values)
	:fields — list of per-field meta maps (one per declared entity),
each augmented with :enforce? (membership in enforce_keys) and,
for sub_field entries, :sub_module (the generated submodule)

Example
Info.describe(MyApp.User)
#=> %{
#     module: MyApp.User,
#     path: [],
#     key: :root,
#     shape: :struct,
#     pattern_keyed?: false,
#     patterns: [],
#     keys: [:id, :name, :address, ...],
#     enforce_keys: [:name, :address],
#     conditional_keys: [:billing],
#     options: %{
#       enforce: true, opaque: false, module: nil, error: false,
#       authorized_fields: true, main_validator: nil,
#       validate_derive: nil, sanitize_derive: nil, json: true
#     },
#     fields: [
#       %{name: :id, kind: :field, enforce?: false, ...},
#       %{name: :address, kind: :sub_field, enforce?: true,
#         sub_module: MyApp.User.Address, ...},
#       ...
#     ]
#   }

  



  
    
      
    
    
      dynamic?(module, name)



        
          
        

    

  


  

True if name is a dynamic_field.

  



  
    
      
    
    
      dynamic_fields(module)



        
          
        

    

  


  

Names of all dynamic_field entries on this module.

  



  
    
      
    
    
      enforce?(module)



        
          
        

    

  


  

True if the section was declared with enforce: true.

  



  
    
      
    
    
      enforce?(module, name)



        
          
        

    

  


  

True if the field is enforced (member of enforce_keys/0).

  



  
    
      
    
    
      enforce_keys(module)



        
          
        

    

  


  

Return the list of enforced field names.

  



  
    
      
    
    
      error?(module)



        
          
        

    

  


  

True if the section was declared with error: true.

  



  
    
      
    
    
      field(module, name)



        
          
        

    

  


  

Return the field metadata for a single name, or nil if absent. A
pattern-keyed module answers with the metadata of the first declared pattern
that matches the name.

  



  
    
      
    
    
      field?(module, name)



        
          
        

    

  


  

True if the field exists on this module (or any sub_field cascade).

  



  
    
      
    
    
      field_auto(module, name)



        
          
        

    

  


  

Return the {Mod, fun} auto: MFA, or nil if none.

  



  
    
      
    
    
      field_default(module, name)



        
          
        

    

  


  

Return the field's default:, or nil if none or field absent.

  



  
    
      
    
    
      field_derives(module, name)



        
          
        

    

  


  

Return the original derive string for a field (the canonical
derives: option, falling back to the legacy derive:).

  



  
    
      
    
    
      field_kind(module, name)



        
          
        

    

  


  

Return the kind of a field: :field, :sub_field, :virtual_field,
:dynamic_field, :conditional_field, or :pattern_field. nil if
the field doesn't exist.

  



  
    
      
    
    
      field_validator(module, name)



        
          
        

    

  


  

Return the {Mod, fun} per-field validator MFA, or nil if none.

  



  
    
      
    
    
      fields(module)



        
          
        

    

  


  

Return the user-declared field, sub_field, virtual_field, dynamic_field
and conditional_field names in declaration order. Works on both the
top-level module and any generated sub_field submodule.
A pattern-keyed module has no names, so it lists its declared regex patterns.

  



  
    
      
    
    
      fields_meta(module)



        
          
        

    

  


  

Return the runtime field metadata — same shape as the generated module's
__fields__/0.

  



  
    
      
    
    
      guardedstruct(dsl_or_extended)



        
          
        

    

  


  

      

          @spec guardedstruct(dsl_or_extended :: module() | map()) :: [struct()]


      


guardedstruct DSL entities

  



  
    
      
    
    
      guardedstruct_auto_wire(dsl_or_extended)



        
          
        

    

  


  

      

          @spec guardedstruct_auto_wire(dsl_or_extended :: module() | map()) ::
  {:ok, boolean()} | :error


      


Only effective inside the GuardedStruct.AshResource extension. When true, injects GuardedStruct.AshResource.Change into the resource's top-level changes section so every :create and :update action automatically runs the GuardedStruct pipeline. Equivalent to writing changes do change GuardedStruct.AshResource.Change end by hand. No-op outside the Ash extension.

  



  
    
      
    
    
      guardedstruct_auto_wire!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec guardedstruct_auto_wire!(dsl_or_extended :: module() | map()) ::
  boolean() | no_return()


      


Only effective inside the GuardedStruct.AshResource extension. When true, injects GuardedStruct.AshResource.Change into the resource's top-level changes section so every :create and :update action automatically runs the GuardedStruct pipeline. Equivalent to writing changes do change GuardedStruct.AshResource.Change end by hand. No-op outside the Ash extension.

  



  
    
      
    
    
      guardedstruct_json(dsl_or_extended)



        
          
        

    

  


  

      

          @spec guardedstruct_json(dsl_or_extended :: module() | map()) ::
  {:ok, boolean()} | :error


      


When true, derives a JSON encoder. Uses Jason.Encoder if :jason is in the user's deps; otherwise falls back to the built-in JSON.Encoder on Elixir 1.18+. No-op if neither is available.

  



  
    
      
    
    
      guardedstruct_json!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec guardedstruct_json!(dsl_or_extended :: module() | map()) ::
  boolean() | no_return()


      


When true, derives a JSON encoder. Uses Jason.Encoder if :jason is in the user's deps; otherwise falls back to the built-in JSON.Encoder on Elixir 1.18+. No-op if neither is available.

  



  
    
      
    
    
      guardedstruct_main_validator(dsl_or_extended)



        
          
        

    

  


  

      

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


      


A {Module, :function} called with the attributes once every field has passed its validator; it returns {:ok, attrs} or {:error, errors}. When it is not set, a main_validator/1 defined in the module is called instead.

  



  
    
      
    
    
      guardedstruct_main_validator!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec guardedstruct_main_validator!(dsl_or_extended :: module() | map()) ::
  {atom(), atom()} | no_return()


      


A {Module, :function} called with the attributes once every field has passed its validator; it returns {:ok, attrs} or {:error, errors}. When it is not set, a main_validator/1 defined in the module is called instead.

  



  
    
      
    
    
      guardedstruct_options(dsl_or_extended)



        
          
        

    

  


  

      

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


      


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

  



  
    
      
    
    
      guardedstruct_sanitize_derive(dsl_or_extended)



        
          
        

    

  


  

      

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


      


A module, or a list of modules, whose sanitize/2 serves the sanitize(...) ops the built-in ones and the derive extensions do not know. They are tried before the :sanitize_derive application config, which still serves the ops they do not handle.

  



  
    
      
    
    
      guardedstruct_sanitize_derive!(dsl_or_extended)



        
          
        

    

  


  

      

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


      


A module, or a list of modules, whose sanitize/2 serves the sanitize(...) ops the built-in ones and the derive extensions do not know. They are tried before the :sanitize_derive application config, which still serves the ops they do not handle.

  



  
    
      
    
    
      guardedstruct_validate_derive(dsl_or_extended)



        
          
        

    

  


  

      

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


      


A module, or a list of modules, whose validate/3 serves the validate(...) ops the built-in ones and the derive extensions do not know. They are tried before the :validate_derive application config, which still serves the ops they do not handle.

  



  
    
      
    
    
      guardedstruct_validate_derive!(dsl_or_extended)



        
          
        

    

  


  

      

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


      


A module, or a list of modules, whose validate/3 serves the validate(...) ops the built-in ones and the derive extensions do not know. They are tried before the :validate_derive application config, which still serves the ops they do not handle.

  



  
    
      
    
    
      json?(module)



        
          
        

    

  


  

True if the section was declared with json: true.

  



  
    
      
    
    
      opaque?(module)



        
          
        

    

  


  

True if the section was declared with opaque: true.

  



  
    
      
    
    
      pattern_keyed?(module)



        
          
        

    

  


  

True if this module was generated for a pattern-keyed map (its only
field was a regex). Pattern-keyed modules return a map from builder/1,
not a struct.

  



  
    
      
    
    
      sub_fields(module)



        
          
        

    

  


  

Names of all sub_field entries on this module.

  



  
    
      
    
    
      sub_module(module, name)



        
          
        

    

  


  

Return the generated submodule for a sub_field, or nil if the name
isn't a sub_field. The submodule path is the parent module concatenated
with the camelized field name (or with the section's module: override).
Info.sub_module(MyApp.User, :address)
#=> MyApp.User.Address

  



  
    
      
    
    
      virtual?(module, name)



        
          
        

    

  


  

True if name is a virtual_field.

  



  
    
      
    
    
      virtual_fields(module)



        
          
        

    

  


  

Names of all virtual_field entries on this module.
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GuardedStruct.Validate 
    



      
Standalone validators that reuse a GuardedStruct schema without going
through the full builder/1 pipeline.
Three tiers:
	run/2 — derive op-string against a single value, no module needed.
	field/3,4 — validate one named field of a guardedstruct module.
Cross-field dependencies (on:, domain:) honoured by mode.
	partial/2 — validate a subset of fields together. Missing fields
skipped (no enforce_keys check). Useful for form-as-you-type and
PATCH-style endpoints.

Returns the validated value (or partial map) on success, an error list
with the same shape as builder/1 on failure.

      


      
        Summary


  
    Types
  


    
      
        error()

      


    





  
    Functions
  


    
      
        field(module, field_name, value, opts \\ [])

      


        Validate a single named field of a guardedstruct module.



    


    
      
        partial(module, attrs)

      


        Validate a partial map of fields. Missing fields are skipped (no
enforce_keys check). Cross-field deps resolve from the same input.



    


    
      
        run(derive_string, value)

      


        Validate a value against a derive op-string. No module needed.



    





      


      
        Types


        


  
    
      
    
    
      error()



        
          
        

    

  


  

      

          @type error() :: %{
  :field => atom(),
  :action => atom(),
  :message => String.t(),
  optional(any()) => any()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      field(module, field_name, value, opts \\ [])



        
          
        

    

  


  

      

          @spec field(module(), atom(), any(), keyword()) :: {:ok, any()} | {:error, [error()]}


      


Validate a single named field of a guardedstruct module.
Modes
	:strict (default) — honour on: and domain: core keys. Errors if
a cross-field dependency can't be resolved.
	:isolated — skip cross-field deps. Run only derive: + validator:.

Context
Pass context: %{other_field: ...} to provide values for cross-field
dependency resolution.

  



  
    
      
    
    
      partial(module, attrs)



        
          
        

    

  


  

      

          @spec partial(module(), map()) :: {:ok, map()} | {:error, [error()]}


      


Validate a partial map of fields. Missing fields are skipped (no
enforce_keys check). Cross-field deps resolve from the same input.

  



  
    
      
    
    
      run(derive_string, value)



        
          
        

    

  


  

      

          @spec run(String.t(), any()) :: {:ok, any()} | {:error, [error()]}


      


Validate a value against a derive op-string. No module needed.
iex> GuardedStruct.Validate.run("validate(string, max_len=80)", "hi")
{:ok, "hi"}
The string is checked the way a derives: string is when a module compiles.
One that cannot be read, or whose operand is wrong, returns an error with the
action :bad_parameters and the field :__value__.
iex> {:error, [%{action: :bad_parameters}]} =
...>   GuardedStruct.Validate.run("validate(max_len=foo)", "x")
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GuardedStruct.Errors 
    



      
Splode error aggregator for GuardedStruct runtime errors.
builder/1 returns errors as {:error, [%{field, action, message, ...}]}.
This module wraps that list into Splode exceptions, giving you
traverse_errors/2, to_class/1, set_path/2, and JSON serialization.
Usage
case MyStruct.builder(input) do
  {:ok, _} = ok ->
    ok

  {:error, errs} ->
    {:error, GuardedStruct.Errors.from_tuple(errs)}
end
Or build a single error directly:
GuardedStruct.Errors.Validation.exception(
  field: :email,
  action: :email_r,
  message: "Invalid email format"
)

      


      
        Summary


  
    Types
  


    
      
        class()

      


    


    
      
        class_module()

      


    


    
      
        error_class()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        from_tuple(errors)

      


        Convert an error tuple list into a Splode error class. Accepts either the
inner list or the full {:error, list} tuple.



    


    
      
        splode_error?(arg1, splode)

      


    


    
      
        traverse_errors(error_or_errors, fun)

      


        Traverses errors, calling fun for each leaf error, and returns a nested
map of results grouped by each error's path.



    


    
      
        unwrap!(result, opts \\ nil)

      


        Raises an error if the result is an error, otherwise returns the result



    





      


      
        Types


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @type class() :: %{
  :__struct__ => class_module(),
  :__exception__ => true,
  :errors => [t()],
  :class => error_class(),
  :bread_crumbs => [String.t()],
  :vars => Keyword.t(),
  :stacktrace => Splode.Stacktrace.t() | nil,
  :context => map(),
  optional(atom()) => any()
}


      



  



  
    
      
    
    
      class_module()



        
          
        

    

  


  

      

          @type class_module() :: GuardedStruct.Errors.Invalid | Splode.Error.Unknown


      



  



  
    
      
    
    
      error_class()



        
          
        

    

  


  

      

          @type error_class() :: :invalid | :unknown


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %{
  :__struct__ => module(),
  :__exception__ => true,
  :class => error_class(),
  :bread_crumbs => [String.t()],
  :vars => Keyword.t(),
  :stacktrace => Splode.Stacktrace.t() | nil,
  :context => map(),
  optional(atom()) => any()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      from_tuple(errors)



        
          
        

    

  


  

      

          @spec from_tuple({:error, list()} | list()) :: Splode.Error.t()


      


Convert an error tuple list into a Splode error class. Accepts either the
inner list or the full {:error, list} tuple.

  



  
    
      
    
    
      splode_error?(arg1, splode)



        
          
        

    

  


  


  



  
    
      
    
    
      traverse_errors(error_or_errors, fun)



        
          
        

    

  


  

Traverses errors, calling fun for each leaf error, and returns a nested
map of results grouped by each error's path.
See Splode.traverse_errors/2 for full documentation.
Example
iex> Elixir.GuardedStruct.Errors.traverse_errors(error, fn error ->
...>   Exception.message(error)
...> end)
%{name: ["name is required"]}

  



    

  
    
      
    
    
      unwrap!(result, opts \\ nil)



        
          
        

    

  


  

Raises an error if the result is an error, otherwise returns the result
Alternatively, you can use the defsplode macro, which does this automatically.
Options
	:error_opts - Options to pass to to_error/2 when converting the returned error
	:unknown_error_opts - Options to pass to the unknown error if the function returns only :error.
not necessary if your function always returns {:error, error}.

Examples
  def function(arg) do
case do_something(arg) do
  :success -> :ok
  {:success, result} -> {:ok, result}
  {:error, error} -> {:error, error}
end
  end
  def function!(arg) do
YourErrors.unwrap!(function(arg))
  end
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GuardedStruct.Errors.Validation exception
    



      
Single field-level validation error.

      


      
        Summary


  
    Functions
  


    
      
        exception(msg)

      


        Create an Elixir.GuardedStruct.Errors.Validation without raising it.



    





      


      
        Functions


        


    

  
    
      
    
    
      exception(msg)



        
          
        

    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %GuardedStruct.Errors.Validation{
  __exception__: term(),
  action: term(),
  bread_crumbs: term(),
  child_errors: term(),
  class: term(),
  field: term(),
  hint: term(),
  message: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.GuardedStruct.Errors.Validation without raising it.
Keys
	:field
	:action
	:message
	:hint
	:child_errors
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GuardedStruct.AshResource 
    



      
A Spark DSL extension that adds the GuardedStruct DSL to an Ash resource.
Usage
defmodule MyApp.User do
  use Ash.Resource,
    domain: MyApp.MyDomain,
    extensions: [GuardedStruct.AshResource]

  attributes do
    uuid_primary_key :id
    attribute :email, :string, allow_nil?: false, public?: true
  end

  # GuardedStruct DSL — the syntax of standalone `use GuardedStruct`, without
  # the `@derives` decorator (write `derives:` on the field).
  guardedstruct do
    field :email, :string,
      derives: "sanitize(trim, downcase) validate(string, not_empty, email_r)"

    field :nickname, :string,
      derives: "sanitize(strip_tags, trim) validate(string, max_len=20)"

    sub_field :preferences, :map do
      field :theme, :string, derives: "validate(enum=String[light::dark])"
    end
  end

  # Wire the change into Ash's changeset pipeline (Option A — manual).
  changes do
    change GuardedStruct.AshResource.Change
  end
end
Now every :create and :update action runs the GuardedStruct pipeline
(sanitize → validate → derive → main_validator) before Ash hits the data
layer. Errors surface as standard Ash.Changeset.add_error/2 errors.
Two wiring modes
Option A — manual (default)
Ship-and-forget: we provide GuardedStruct.AshResource.Change; you add
a one-line changes do change ... end block as shown above. Explicit and
inspectable — Ash.Resource.Info.changes/1 will show the change.
Option B — auto-wire
Set auto_wire: true on the section and the change is injected for you:
guardedstruct auto_wire: true do
  field :email, :string, derives: "sanitize(trim) validate(email_r)"
end

# no `changes do ... end` block needed — the transformer added it
The same option can be a setter at the top of the block, the Spark form:
guardedstruct do
  auto_wire true
  field :email, :string, derives: "sanitize(trim) validate(email_r)"
end
sub_field and conditional_field take both forms as well:
sub_field :profile, :map, authorized_fields: true do ... end, or
authorized_fields true as the first line of its block.
Under the hood this calls Ash.Resource.Builder.add_change/3 from a Spark
transformer that runs after our codegen. The result is identical to writing
the changes do change ... end block by hand — Ash's introspection sees
the change either way. auto_wire is false by default (no magic).
What this extension does NOT do
	It does not generate defstruct. Ash already does that.
	It does not generate builder/2. Ash uses changesets.
	It does not generate Error exception modules. Ash has its own error
classes (Ash.Error.*).

Instead, the extension adds a single function — __guarded_change__/1 —
that takes a map of attrs and returns {:ok, transformed_attrs} or
{:error, errors}. The companion GuardedStruct.AshResource.Change module
wires it into the changeset; GuardedStruct.AshResource.Info provides
introspection.
Why __guarded_change__ (not __guarded_validate__)
Earlier drafts called the function __guarded_validate__/1. We renamed it
because the function does more than validate — sanitize ops transform
values (trim, downcase, slugify), auto: MFAs fill defaults, derives
cast types. "Change" matches Ash's own terminology and is honest about
the side-effect.
Auto-map cascade
Every nested sub_field returns a plain map (not a struct) at every depth
when called through __guarded_change__/1. This is automatic and unique
to the Ash extension — standalone use GuardedStruct callers still get
structs from builder/1.
MyResource.__guarded_change__(%{
  profile: %{address: %{geo: %{lat: 1.0, lng: 2.0}}}
})
# {:ok, %{profile: %{address: %{geo: %{lat: 1.0, lng: 2.0}}}}}
#                              ^^^^ plain map, NOT a struct
This matches Ash's :map attribute type, so validated output drops
directly into changeset.attributes without conversion. Implementation
is a process-local flag — concurrency-safe (sibling processes don't see
it), re-entrancy-safe (saved+restored across nested calls), zero overhead
for standalone callers.
Update actions — atomic-safe by default
GuardedStruct.AshResource.Change implements atomic/3 and returns
{:atomic, sanitized_map} to Ash, so update / destroy actions stay
atomic without setting require_atomic? false. The pipeline
(sanitize / validate / derive / auto: MFAs / Derive.Extension)
runs in Elixir on the plain literal inputs, and the resulting UPDATE
is a single SQL statement.
The only case that falls back to imperative mode is when the caller
passes an Ash.Expr via Ash.Changeset.atomic_update/3 — atomic/3
returns {:not_atomic, reason} since we can't sanitize a value we
won't see until the SQL evaluates.
sub_field vs Ash relationships
sub_field inside an Ash resource creates an embedded value type, not
a related Ash resource. The generated submodule is a standalone
GuardedStruct (it has defstruct, builder/1, full GuardedStruct API)
but it is NOT an Ash resource (no actions, no changesets, no table). Use
sub_field for nested map shapes inside a single resource's attrs. For
separate tables and relationships, use Ash's own relationships do has_one :preferences, ... end.
Companion modules
	GuardedStruct.AshResource.Change — the Ash.Resource.Change module
that bridges __guarded_change__/1 into the changeset pipeline.
	GuardedStruct.AshResource.Info — runtime introspection for the
__guarded_* namespace.

Example: introspect a resource's guarded fields
GuardedStruct.AshResource.Info.fields(MyApp.User)
# => [:email, :nickname, :preferences]
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GuardedStruct.AshResource.Info 
    



      
Runtime introspection for the GuardedStruct.AshResource extension.
Same shape as GuardedStruct.Info but reads from the __guarded_*
namespaced functions the Ash extension generates (so it doesn't
collide with Ash's own Ash.Resource.Info callbacks).
Example
defmodule MyApp.User do
  use Ash.Resource,
    domain: MyApp.MyDomain,
    extensions: [GuardedStruct.AshResource]

  guardedstruct do
    field :nickname, :string, derives: "validate(string, max_len=20)"
  end
end

GuardedStruct.AshResource.Info.fields(MyApp.User)
#=> [:nickname]

GuardedStruct.AshResource.Info.field(MyApp.User, :nickname)
#=> %{kind: :field, name: :nickname, derives: "validate(string, max_len=20)", ...}

      


      
        Summary


  
    Functions
  


    
      
        field(module, name)

      


        Return metadata for a single field name, or nil.



    


    
      
        field?(module, name)

      


        True if a guardedstruct-declared field exists with this name.



    


    
      
        fields(module)

      


        Return field, sub_field, and conditional_field names in declaration order.



    


    
      
        fields_meta(module)

      


        Return the runtime field metadata stored under __guarded_fields__/0.



    


    
      
        guardedstruct(dsl_or_extended)

      


        guardedstruct DSL entities



    


    
      
        guardedstruct_auto_wire(dsl_or_extended)

      


        Only effective inside the GuardedStruct.AshResource extension. When true, injects GuardedStruct.AshResource.Change into the resource's top-level changes section so every :create and :update action automatically runs the GuardedStruct pipeline. Equivalent to writing changes do change GuardedStruct.AshResource.Change end by hand. No-op outside the Ash extension.



    


    
      
        guardedstruct_auto_wire!(dsl_or_extended)

      


        Only effective inside the GuardedStruct.AshResource extension. When true, injects GuardedStruct.AshResource.Change into the resource's top-level changes section so every :create and :update action automatically runs the GuardedStruct pipeline. Equivalent to writing changes do change GuardedStruct.AshResource.Change end by hand. No-op outside the Ash extension.



    


    
      
        guardedstruct_json(dsl_or_extended)

      


        When true, derives a JSON encoder. Uses Jason.Encoder if :jason is in the user's deps; otherwise falls back to the built-in JSON.Encoder on Elixir 1.18+. No-op if neither is available.



    


    
      
        guardedstruct_json!(dsl_or_extended)

      


        When true, derives a JSON encoder. Uses Jason.Encoder if :jason is in the user's deps; otherwise falls back to the built-in JSON.Encoder on Elixir 1.18+. No-op if neither is available.



    


    
      
        guardedstruct_main_validator(dsl_or_extended)

      


        A {Module, :function} called with the attributes once every field has passed its validator; it returns {:ok, attrs} or {:error, errors}. When it is not set, a main_validator/1 defined in the module is called instead.



    


    
      
        guardedstruct_main_validator!(dsl_or_extended)

      


        A {Module, :function} called with the attributes once every field has passed its validator; it returns {:ok, attrs} or {:error, errors}. When it is not set, a main_validator/1 defined in the module is called instead.



    


    
      
        guardedstruct_options(dsl_or_extended)

      


        guardedstruct DSL options



    


    
      
        guardedstruct_sanitize_derive(dsl_or_extended)

      


        A module, or a list of modules, whose sanitize/2 serves the sanitize(...) ops the built-in ones and the derive extensions do not know. They are tried before the :sanitize_derive application config, which still serves the ops they do not handle.



    


    
      
        guardedstruct_sanitize_derive!(dsl_or_extended)

      


        A module, or a list of modules, whose sanitize/2 serves the sanitize(...) ops the built-in ones and the derive extensions do not know. They are tried before the :sanitize_derive application config, which still serves the ops they do not handle.



    


    
      
        guardedstruct_validate_derive(dsl_or_extended)

      


        A module, or a list of modules, whose validate/3 serves the validate(...) ops the built-in ones and the derive extensions do not know. They are tried before the :validate_derive application config, which still serves the ops they do not handle.



    


    
      
        guardedstruct_validate_derive!(dsl_or_extended)

      


        A module, or a list of modules, whose validate/3 serves the validate(...) ops the built-in ones and the derive extensions do not know. They are tried before the :validate_derive application config, which still serves the ops they do not handle.



    


    
      
        information(module)

      


        Return the full information map (path, keys, enforce_keys, options, etc.).



    


    
      
        validate(module, attrs, error? \\ false)

      


        Run the validation pipeline on attrs and return {:ok, validated_map}
or {:error, errors}. Convenience wrapper over the resource's own
__guarded_change__/1.



    





      


      
        Functions


        


  
    
      
    
    
      field(module, name)



        
          
        

    

  


  

Return metadata for a single field name, or nil.

  



  
    
      
    
    
      field?(module, name)



        
          
        

    

  


  

True if a guardedstruct-declared field exists with this name.

  



  
    
      
    
    
      fields(module)



        
          
        

    

  


  

Return field, sub_field, and conditional_field names in declaration order.

  



  
    
      
    
    
      fields_meta(module)



        
          
        

    

  


  

Return the runtime field metadata stored under __guarded_fields__/0.

  



  
    
      
    
    
      guardedstruct(dsl_or_extended)



        
          
        

    

  


  

      

          @spec guardedstruct(dsl_or_extended :: module() | map()) :: [struct()]


      


guardedstruct DSL entities

  



  
    
      
    
    
      guardedstruct_auto_wire(dsl_or_extended)



        
          
        

    

  


  

      

          @spec guardedstruct_auto_wire(dsl_or_extended :: module() | map()) ::
  {:ok, boolean()} | :error


      


Only effective inside the GuardedStruct.AshResource extension. When true, injects GuardedStruct.AshResource.Change into the resource's top-level changes section so every :create and :update action automatically runs the GuardedStruct pipeline. Equivalent to writing changes do change GuardedStruct.AshResource.Change end by hand. No-op outside the Ash extension.

  



  
    
      
    
    
      guardedstruct_auto_wire!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec guardedstruct_auto_wire!(dsl_or_extended :: module() | map()) ::
  boolean() | no_return()


      


Only effective inside the GuardedStruct.AshResource extension. When true, injects GuardedStruct.AshResource.Change into the resource's top-level changes section so every :create and :update action automatically runs the GuardedStruct pipeline. Equivalent to writing changes do change GuardedStruct.AshResource.Change end by hand. No-op outside the Ash extension.

  



  
    
      
    
    
      guardedstruct_json(dsl_or_extended)



        
          
        

    

  


  

      

          @spec guardedstruct_json(dsl_or_extended :: module() | map()) ::
  {:ok, boolean()} | :error


      


When true, derives a JSON encoder. Uses Jason.Encoder if :jason is in the user's deps; otherwise falls back to the built-in JSON.Encoder on Elixir 1.18+. No-op if neither is available.

  



  
    
      
    
    
      guardedstruct_json!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec guardedstruct_json!(dsl_or_extended :: module() | map()) ::
  boolean() | no_return()


      


When true, derives a JSON encoder. Uses Jason.Encoder if :jason is in the user's deps; otherwise falls back to the built-in JSON.Encoder on Elixir 1.18+. No-op if neither is available.

  



  
    
      
    
    
      guardedstruct_main_validator(dsl_or_extended)



        
          
        

    

  


  

      

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


      


A {Module, :function} called with the attributes once every field has passed its validator; it returns {:ok, attrs} or {:error, errors}. When it is not set, a main_validator/1 defined in the module is called instead.

  



  
    
      
    
    
      guardedstruct_main_validator!(dsl_or_extended)



        
          
        

    

  


  

      

          @spec guardedstruct_main_validator!(dsl_or_extended :: module() | map()) ::
  {atom(), atom()} | no_return()


      


A {Module, :function} called with the attributes once every field has passed its validator; it returns {:ok, attrs} or {:error, errors}. When it is not set, a main_validator/1 defined in the module is called instead.

  



  
    
      
    
    
      guardedstruct_options(dsl_or_extended)



        
          
        

    

  


  

      

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


      


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

  



  
    
      
    
    
      guardedstruct_sanitize_derive(dsl_or_extended)



        
          
        

    

  


  

      

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


      


A module, or a list of modules, whose sanitize/2 serves the sanitize(...) ops the built-in ones and the derive extensions do not know. They are tried before the :sanitize_derive application config, which still serves the ops they do not handle.

  



  
    
      
    
    
      guardedstruct_sanitize_derive!(dsl_or_extended)



        
          
        

    

  


  

      

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


      


A module, or a list of modules, whose sanitize/2 serves the sanitize(...) ops the built-in ones and the derive extensions do not know. They are tried before the :sanitize_derive application config, which still serves the ops they do not handle.

  



  
    
      
    
    
      guardedstruct_validate_derive(dsl_or_extended)



        
          
        

    

  


  

      

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


      


A module, or a list of modules, whose validate/3 serves the validate(...) ops the built-in ones and the derive extensions do not know. They are tried before the :validate_derive application config, which still serves the ops they do not handle.

  



  
    
      
    
    
      guardedstruct_validate_derive!(dsl_or_extended)



        
          
        

    

  


  

      

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


      


A module, or a list of modules, whose validate/3 serves the validate(...) ops the built-in ones and the derive extensions do not know. They are tried before the :validate_derive application config, which still serves the ops they do not handle.

  



  
    
      
    
    
      information(module)



        
          
        

    

  


  

Return the full information map (path, keys, enforce_keys, options, etc.).

  



    

  
    
      
    
    
      validate(module, attrs, error? \\ false)



        
          
        

    

  


  

Run the validation pipeline on attrs and return {:ok, validated_map}
or {:error, errors}. Convenience wrapper over the resource's own
__guarded_change__/1.
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GuardedStruct.Derive.Extension 
    



      
Define custom derive validators / sanitizers via a Spark DSL.
Usage
defmodule MyApp.Derives do
  use GuardedStruct.Derive.Extension

  derives do
    validator :slug, fn input ->
      is_binary(input) and Regex.match?(~r/^[a-z0-9-]+$/, input)
    end

    sanitizer :slugify, fn input when is_binary(input) ->
      input
      |> String.downcase()
      |> String.replace(~r/[^a-z0-9-]+/u, "-")
    end
  end
end
Register globally in config/config.exs:
config :guarded_struct, derive_extensions: [MyApp.Derives]
Then any GuardedStruct module can use the new ops:
defmodule Post do
  use GuardedStruct

  guardedstruct do
    field :slug, String.t(), derives: "sanitize(slugify) validate(slug)"
  end
end
Validator return shape
Validator functions return:
	true — input passes
	false — input fails (default error message generated)
	{:error, field, action, message} — explicit error tuple
	any other value — used as the validated value (for coercing validators)

Introspection
The derives do ... end block is introspectable via
Spark.Dsl.Extension.get_entities/2. Verifiers and transformers can
plug in at the standard Spark extension points.
Options
	:extensions (list of module that adopts Spark.Dsl.Extension) - A list of DSL extensions to add to the Spark.Dsl

	:otp_app (atom/0) - The otp_app to use for any application configurable options

	:fragments (list of module/0) - Fragments to include in the Spark.Dsl. See the fragments guide for more.
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Resolution rules
	nil → fall back to the global Application config (no per-module opt set)
	[] → no extensions at all (intentional opt-out, ignores global)
	[A, B] (no :config) → these only; global is ignored
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Validate a derive_extensions: opt list at compile time. Raises
ArgumentError if entries are not modules / :config, or if :config
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This module is used to define the messages that are used in the guarded_struct library.
You can define your own messages by creating a module that uses this module and
implements the callbacks defined in this module.
It can be used to define messages in multiple languages like using Gettext.
Usage
defmodule GuardedStruct.Your.Messages do
  use GuardedStruct.Messages
  import MyAppWeb.Gettext

  def required_fields(), do: gettext("Please submit required fields.")
end
Remember to add message_backend: GuardedStruct.Your.Messages to your
configuration.
config :guarded_struct, message_backend: GuardedStruct.Your.Messages
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One-command project setup for guarded_struct
Example
mix igniter.install guarded_struct

What it does
	Adds {:guarded_struct, "~> 0.1.4"} to mix.exs deps (if not already)
	Registers a lint alias chaining mix spark.formatter then mix format
	Seeds config :guarded_struct, derive_extensions: [] in config/config.exs
so users have an obvious place to plug in custom validators
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