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    Cheatsheet

Defining schemas
Schema
defmodule Person do
  use TypedEctoSchema

  typed_schema "people" do
    field(:name, :string, enforce: true, null: false)
    field(:age, :integer) :: non_neg_integer() | nil
    belongs_to(:company, Company)
    timestamps()
  end
end
Generates the schema, @enforce_keys [:name] and @type t().
Embedded schema
defmodule Address do
  use TypedEctoSchema

  typed_embedded_schema do
    field(:street, :string)
    field(:city, :string, null: false)
  end
end
typed_embedded_schema replaces embedded_schema; everything else works the same.
Type inference
Fields
field(:name, :string)
# String.t() | nil

field(:count, :integer)
# integer() | nil

field(:tags, {:array, :string})
# list(String.t()) | nil

field(:role, Ecto.Enum, values: [:admin, :user])
# (:admin | :user) | nil

field(:price, Money)
# Money.t() | nil — custom types assume a t/0
Associations and embeds
has_one(:profile, Profile)
# Ecto.Schema.has_one(Profile.t()) | nil

has_many(:posts, Post)
# Ecto.Schema.has_many(Post.t())

belongs_to(:company, Company)
# company: Ecto.Schema.belongs_to(Company.t()) | nil
# company_id: integer() | nil

embeds_one(:address, Address)
# Address.t() | nil

embeds_many(:entries, Entry)
# list(Entry.t())
"Many" fields are always lists — never | nil.
Field options
:null — control | nil
field(:name, :string, null: false)
# name: String.t()

field(:phone, :string)
# phone: String.t() | nil (default)
Never applies to has_many/embeds_many (always lists); has_one/belongs_to associations always get | nil.
:enforce — add to @enforce_keys
field(:name, :string, enforce: true)
# @enforce_keys [:name]
:doc — document the field
field(:name, :string, doc: "The person's full name")
Rendered through the moduledoc marker and the generated @typedoc (see below).
:: — override the typespec
field(:age, :integer) :: non_neg_integer() | nil
# age: non_neg_integer() | nil (verbatim)
The override always wins over inference and is used exactly as written — add | nil yourself if wanted.
Schema-level options
Defaults for all fields
typed_schema "people", null: false, enforce: true do
  # String.t(), enforced
  field(:name, :string)
  # opt back out per field
  field(:age, :integer, null: true)
  # defaults are not enforced
  field(:bio, :string, default: "")
end
Other options
typed_schema "people", opaque: true do
  # @opaque t()
end

typed_schema "people", additional_types: true do
  # named types for Ecto.Enum fields (experimental)
end
Generated fields
@primary_key
@primary_key {:id, :binary_id,
              autogenerate: true, null: false}
# id: binary()   (no | nil)
:null and :enforce work here too — they are stripped before Ecto sees them.
timestamps/1
timestamps()             # NaiveDateTime.t() | nil
timestamps(null: false)  # NaiveDateTime.t()
timestamps(type: :utc_datetime)  # DateTime.t() | nil
Nullable by default: a struct that was not inserted yet has nil timestamps.
belongs_to/3 foreign key
belongs_to(:company, Company, null: false)
# company: Ecto.Schema.belongs_to(Company.t()) | nil
# company_id: integer()
:null applies to the generated foreign key; :enforce enforces the association field.
Documenting fields
The moduledoc marker
defmodule Person do
  @moduledoc """
  A person.

  ## Fields

  <!-- typed_ecto_schema: fields -->
  """

  use TypedEctoSchema

  typed_schema "people" do
    field(:name, :string, doc: "The person's full name")
    field(:age, :integer)
  end
end
The marker is replaced at compile time with a list of every field, its typespec and its :doc:
- `id` (`integer() | nil`)
- `name`: The person's full name (`String.t()`)
- `age` (`integer() | nil`)
The marker is the only trigger — without it, :doc options don't touch the @moduledoc.
Controlling the generated @typedoc
# Default: t/0 gets a @typedoc with the
# fields list, for every schema
typed_schema "people" do
  ...
end
# Your own @typedoc is kept; the marker
# is interpolated in it too
@typedoc """
A person. Prefer building via new/1.

<!-- typed_ecto_schema: fields -->
"""
typed_schema "people" do
  ...
end
# Suppress it entirely
@typedoc false
typed_schema "people" do
  ...
end
Field docs show up in t Person.t() in IEx and on hover in editors.
Experimental features
Named types for Ecto.Enum
typed_schema "people", additional_types: true do
  field(:role, Ecto.Enum, values: [:admin, :user])
end
# @type role() :: :admin | :user
# usable as Person.role()
Or enable it globally (compile-time config; the schema-level option still wins in both directions):
# config/config.exs
config :typed_ecto_schema, additional_types: true
For {:array, Ecto.Enum} the named type is the element union — write list(Person.roles()) for the list.
PolymorphicEmbed integration
# config/config.exs (compile-time, off by default)
config :typed_ecto_schema, polymorphic_embed: true
polymorphic_embeds_one(:channel,
  types: [sms: SMS, email: Email],
  on_replace: :update
)
# channel: (SMS.t() | Email.t()) | nil

polymorphic_embeds_many(:channels,
  types: [sms: SMS, email: Email],
  on_replace: :delete
)
# channels: list(SMS.t() | Email.t())
::, :null, :enforce and :doc work as on field/3. With additional_types: true these fields get named types too (element union for _many). polymorphic_embed stays out of this library's deps — add it to yours.


  

    Changelog

All notable changes to this project will be documented in this file.
The format is based on Keep a Changelog,
and this project adheres to Semantic Versioning.
Unreleased
0.5.0 - 2026-08-26
Added
	Field documentation: fields accept a :doc option (always stripped before
the underlying Ecto macro runs). Placing the
<!-- typed_ecto_schema: fields --> marker in the module's @moduledoc
replaces it at compile time with a markdown list of every field, its
typespec and its doc — the marker is the only trigger, so without it the
:doc options don't touch the @moduledoc. Independently of the marker,
the generated t/0 now gets a @typedoc with the same fields list when the
module doesn't define one (a user-defined @typedoc is kept, with the same
marker interpolation available)
(#68, closes
#41)
	Experimental: opt-in named types for Ecto.Enum fields via the
additional_types: true schema option (per schema, e.g.
typed_schema "people", additional_types: true) or the global default
config :typed_ecto_schema, additional_types: true. Each enum field with
statically-known values defines a public type with the union of its values,
e.g. @type role() :: :admin | :user, usable from other modules' specs
(#63, closes
#39)
	Experimental: support for polymorphic_embed's polymorphic_embeds_one/2
and polymorphic_embeds_many/2 inside typed_schema blocks, behind a
compile-time flag (off by default):
config :typed_ecto_schema, polymorphic_embed: true. The typespec is
inferred as the union of the modules in the :types option, and the ::
override plus the :null/:enforce options are supported.
polymorphic_embed does not become a dependency — the calls are matched by
name (#64, closes
#40)
	When both experimental features above are enabled, polymorphic embed fields
also get a named type with the union of their :types modules, e.g.
@type channel() :: SMS.t() | Email.t() (the element union for
polymorphic_embeds_many; skipped when the types are not statically
resolvable)

Fixed
	Schema function options are no longer evaluated in the module body, so
module aliases in pass-through options — e.g.
many_to_many(..., join_through: Book) — no longer create compile-time
dependencies (matching plain Ecto.Schema). Only the options the type
builder actually reads are forwarded to it, and a compiler-tracer regression
test guards against reintroducing such dependencies
(#67, closes
#38 and
#26)

0.4.4 - 2026-08-24
Added
	@primary_key now accepts the enhanced :null and :enforce options to control
the generated primary key typespec, e.g.
@primary_key {:id, :binary_id, autogenerate: true, null: false}
(#61, closes
#42)
	timestamps/1 now honors the enhanced :null and :enforce options, so
timestamps(null: false) generates non-nullable timestamp typespecs
(#60, closes
#29)

Fixed
	Compilation crash (FunctionClauseError) for Ecto.Enum fields with empty or
non-literal :values: a :: type override now always takes precedence over
inference, and empty or non-literal values fall back to any() instead of
crashing (#62, closes
#57)
	Deprecation warnings and dependency incompatibilities on Elixir 1.19/1.20
(preferred_cli_env moved to def cli, credo updated), thanks @saleyn
(#58)
	README example showed non-nullable timestamps; the actual (and intended)
default is nullable
(#60)

Changed
	CI now tests Elixir 1.14 through 1.20 with OTP 24 through 29
(#59)

0.4.3 and earlier
No changelog was kept up to and including 0.4.3. See the
GitHub releases and the
git history for what changed in earlier versions.


  

    Experimental Features

These features are opt-in and experimental: their behavior may change in future releases.
Additional Named Types
Experimental
This feature is experimental and its behavior may change in future releases.
When the :additional_types option is enabled, each Ecto.Enum field generates a public type
named after the field, containing the union of its values:
defmodule Person do
  use TypedEctoSchema

  typed_schema "people", additional_types: true do
    field(:role, Ecto.Enum, values: [:admin, :user])
  end
end

This defines @type role() :: :admin | :user, which can be referenced from other modules as
Person.role().
For keyword values (values: [foo: 1, bar: 2]) the type is the union of the atom keys
(:foo | :bar). For {:array, Ecto.Enum} fields the named type is also the union of the
element values, since that is what is useful in other specs.
List fields generate the element type
The type is named after the field, but for list fields it represents a single element,
not the list. Since list fields usually have plural names, the name can be misleading:
field(:roles, {:array, Ecto.Enum}, values: [:admin, :user])
defines @type roles() :: :admin | :user — the type of one role. When you need the list
type, write list(Person.roles()). The same applies to polymorphic_embeds_many/2 fields
(see below).
Instead of enabling it per schema, it can also be enabled globally through compile-time
application config, with the schema-level option still taking precedence in both directions:
# config/config.exs
config :typed_ecto_schema, additional_types: true

Like the :polymorphic_embed flag (see below), it is read via Application.compile_env/4, so
it must be set in compile-time config (config.exs, not runtime.exs).
When the PolymorphicEmbed integration is enabled (see the section below),
polymorphic_embeds_one/2 and polymorphic_embeds_many/2 fields also generate a named type,
containing the union of the modules in their :types option:
typed_schema "reminders", additional_types: true do
  polymorphic_embeds_one(:channel,
    types: [sms: SMS, email: Email],
    on_replace: :update
  )
end

This defines @type channel() :: SMS.t() | Email.t(). As with {:array, Ecto.Enum},
polymorphic_embeds_many/2 also generates the union of the element types (without the
list(...) wrapper) — so a plural field like :channels defines
@type channels() :: SMS.t() | Email.t(), the type of a single channel.
Some fields are silently skipped:
	fields that are neither Ecto.Enum nor polymorphic embeds;
	Ecto.Enum fields whose :values cannot be resolved to a list of atoms at compile time;
	polymorphic embed fields whose :types modules cannot be resolved at compile time;
	fields named t, since the type would conflict with the schema's own t/0.

Note that a generated type can still collide with another type defined in the module (a field
named after a user-defined type, or after a built-in type such as node). In that case the
compiler errors naturally with a "type is already defined" message and you can either rename
the field or disable the option and define the type manually.
PolymorphicEmbed Integration
The polymorphic_embeds_one/2 and polymorphic_embeds_many/2 macros from the
polymorphic_embed library are supported behind a
compile-time flag, disabled by default:
# config/config.exs
config :typed_ecto_schema, polymorphic_embed: true

The integration recognizes the calls purely by name (so that polymorphic_embed never
becomes a dependency of this library). The flag exists because another library could define
same-named macros with different behavior, which the integration would then break — enable
it only if you use polymorphic_embed. With the flag disabled, these calls behave exactly
as they did before the integration existed. The flag is read at compile time via
Application.compile_env/4, so it must be set in compile-time config (config.exs, not
runtime.exs) and requires Elixir 1.14+. This integration is experimental and its behavior
may change in a future release.
Once enabled, the typespec is inferred as the union of the modules listed in the :types
option:
typed_schema "reminders" do
  polymorphic_embeds_one(:channel,
    types: [sms: SMS, email: Email],
    on_replace: :update
  )
end

This generates channel: (SMS.t() | Email.t()) | nil. polymorphic_embeds_many/2 generates
a list of the union instead (and, as usual for "many" fields, never receives | nil). Both
the types: [name: Module] and the types: [name: [module: Module, ...]] forms are
supported, as are the :: type override and the :null and :enforce options:
polymorphic_embeds_one(:channel,
  types: [sms: SMS, email: Email],
  on_replace: :update
) :: SMS.t() | Email.t()

:null and :enforce behave exactly like they do for field/3 (and are stripped before
the real polymorphic_embed macro runs, since it rejects unknown options). So the
following generates a SMS.t() | Email.t() typespec (without | nil) and adds :channel
to @enforce_keys:
polymorphic_embeds_one(:channel,
  types: [sms: SMS, email: Email],
  on_replace: :update,
  null: false,
  enforce: true
)

As with embeds_many/3, :null has no effect on polymorphic_embeds_many/2, since it is
always initialized to an empty list.
When the :types option cannot be resolved at compile time (for example, when it is a module
attribute), the type falls back to any().
Since polymorphic_embed is not a dependency of this library, you still need to add it to
your own deps and import it in your schema modules yourself.
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TypedEctoSchema provides a DSL on top of Ecto.Schema to define schemas with typespecs without
all the boilerplate code.
Rationale
Normally, when defining an Ecto.Schema you probably want to define:
	the schema itself
	the list of enforced keys (which helps reducing problems)
	its associated type (Ecto.Schema doesn't define it for you)

It ends up in something like this:
defmodule Person do
  use Ecto.Schema

  @enforce_keys [:name]

  schema "people" do
    field(:name, :string)
    field(:age, :integer)
    field(:happy, :boolean, default: true)
    field(:phone, :string)
    belongs_to(:company, Company)
    timestamps(type: :naive_datetime_usec)
  end

  @type t() :: %__MODULE__{
          __meta__: Ecto.Schema.Metadata.t(),
          id: integer() | nil,
          name: String.t(),
          age: non_neg_integer() | nil,
          happy: boolean(),
          phone: String.t() | nil,
          company_id: integer() | nil,
          company: Company.t() | Ecto.Association.NotLoaded.t() | nil,
          inserted_at: NaiveDateTime.t() | nil,
          updated_at: NaiveDateTime.t() | nil
        }
end
  This is problematic for a lot of reasons, summing up:
	A lot of repetition. Field names appear in 3 different places, so in order to understand one
field, a reader needs to go up and down the code to get that.
	Ecto has some "hidden" fields that are added behind the scenes to the struct, such as the
primary key id, the foreign key company_id, the timestamps and the __meta__ field for
schemas. Knowing all those rules can be hard to remember and would probably be easily
forgotten when changing the schema. Also, Ecto has strange types for associations and metadata that
need to be remembered.

All of this makes this process extremely repetitive and error prone. Sometimes, you want to
enforce factory functions to control defaults in a better way, you would probably add all fields
to @enforce_keys. This would make the @enforce_keys big and repetitive, once again.
This module aims to help with that, by providing some syntax sugar that allow you to define this
in a more compact way.
defmodule Person do
  use TypedEctoSchema

  typed_schema "people" do
    field(:name, :string, enforce: true, null: false)
    field(:age, :integer) :: non_neg_integer() | nil
    field(:happy, :boolean, default: true, null: false)
    field(:phone, :string)
    belongs_to(:company, Company)
    timestamps(type: :naive_datetime_usec)
  end
end
This is way simpler and less error prone. There is a lot going under the hoods here.
Field Options
All ecto macros are called under the hood with the options you pass, with exception of a few
added options:
	:null - when true, adds a | nil to the typespec. Default is true. Has no effect on
has_one/3 because it can always be nil. On belongs_to/3 only add | nil to the
underlying foreign key.
	:enforce - when true adds the field to the @enforce_keys. Default is false
	:doc - a documentation string for the field, rendered into the @moduledoc when it
contains the fields marker (see the "Documenting Fields" section below). It is always
stripped before the underlying Ecto macro runs.

Schema Options
When calling typed_schema/3 or typed_embedded_schema/2 you can pass some options, as
defined:
	:null - Set the default :null field option, which normally is true. Note that it is still
can be overwritten by passing :null to the field itself.
Also, embeds_many and has_many can never be null, because they are always initialized to an
empty list, so they never receive the | nil on the typespec.
In addition to that, has_one/3 and belongs_to/3 always receive | nil because the related
schema may be deleted from the repo so it is safe to always assume they can be nil.
	:enforce - When true, enforces all fields unless they explicitly set enforce: false or
defines a default (default: value), since it makes no sense to have a default value for an
enforced field.
	:opaque - When true makes the generated type t be an opaque type.
	:additional_types - (Experimental) When true, defines a public named type for each
Ecto.Enum and polymorphic embed field, which can be referenced from other modules' specs.
Default is false, or the value of the :additional_types application config when set.
See the Experimental Features guide.

Type Inference
TypedEctoSchema does its best job to guess the typespec for the field. It does so by following
the Elixir types as defined in Ecto.Schema.
For custom Ecto.Type and related schemas (embedded and associations), which are always a
module, it assumes the schema has a type t/0 defined, so for a schema called MySchema, it
will assume the type is MySchema.t/0, which is also the default type generated by this
library.
Overriding the Typespec
If for some reason you want to narrow the type or the automatic type inference is incorrect,
the :: operator allows the typespec to be overriden.
This is done as you would when defining typespecs.
So, for example, instead of
field(:my_int, :integer)
Which would generate a integer() | nil typespec, you can:
field(:my_int, :integer) :: non_neg_integer() | nil
And then have a non_neg_integer() type for it.
Generated Fields
Ecto generates some fields for you in a lot of cases, they are:
	For primary keys
	When using a belongs_to/3
	When calling timestamps/1

The __meta__ typespec is automatically generated and cannot be overriden. That is because
there is no point on overriding it.
Primary Keys
Primary keys are generated by default and can be customized by the @primary_key module
attribute, just as defined by Ecto. We handle @primary_key the same way we handle field/3, so you
can pass the same field options to it, including the extra :null and :enforce options
(they are stripped before Ecto sees them):
@primary_key {:id, :binary_id, autogenerate: true, null: false}
However, if you want to customize the type, you need to set @primary_key false and define a
field with primary_key: true.
Belongs To
belongs_to generates an underlying foreign key that is dependent on a few Ecto options, as
defined on Ecto.Schema.
The options we are interested in are :foreign_key, :define_field and :type
When :null is passed, it will add | nil to the generated foreign_key's typespec.
The :enforce option enforces the association field instead.
If you want to :enforce the foreign key to be set, you should probably pass define_field: false and define the foreign key by hand, setting another field/3, the same way as
described by Ecto's doc.
Timestamps
In the case of the timestamps, we currently don't allow overriding the type by using the :: operator.
That being said, however, we define the type of the fields using the :type option
(as defined by Ecto doc)
The timestamp fields are nullable by default, since a struct that was not inserted yet has nil
timestamps. You can pass the :null and :enforce options to override that:
timestamps(null: false)
Documenting Fields
Fields accept a :doc option with a documentation string. To render the collected docs,
put the <!-- typed_ecto_schema: fields --> marker anywhere in the module's @moduledoc
and it is replaced at compile time with a markdown list describing every field:
defmodule Person do
  @moduledoc """
  A person.

  ## Fields

  <!-- typed_ecto_schema: fields -->
  """

  use TypedEctoSchema

  typed_schema "people" do
    field(:name, :string, null: false, doc: "The person's full name")
    field(:age, :integer)
  end
end
This generates documentation equivalent to:
@moduledoc """
A person.

## Fields

- `id` (`integer() | nil`)
- `name`: The person's full name (`String.t()`)
- `age` (`integer() | nil`)
"""
Some details:
	The marker is the only trigger: without it (or without a @moduledoc), the :doc
options are simply ignored. Since the marker is an HTML comment, it is invisible in
rendered documentation even when left unreplaced.
	The marker is replaced by the list alone, without any heading, so the surrounding
structure (headings, placement) is entirely yours.
	The list includes all fields with their typespecs, whether they have a :doc or not,
including the generated ones (the primary key, belongs_to foreign keys and
timestamps). The internal __meta__ field is skipped.
	The @moduledoc must be defined before the typed_schema call (its conventional
position at the top of the module).
	The :doc option is accepted everywhere :null and :enforce are: field/3,
associations, embeds, polymorphic embeds and the @primary_key attribute.

The generated @typedoc
Independently of the marker, the generated t/0 type gets a @typedoc containing a
"Fields" heading and the same list — for the example above, equivalent to:
@typedoc """
## Fields

- `id` (`integer() | nil`)
- `name`: The person's full name (`String.t()`)
- `age` (`integer() | nil`)
"""
This happens for every schema, whether or not any field has a :doc, so field docs are
never lost: they show up in t Person.t() in IEx, on hover in editors, and on the type
itself in the generated documentation. It only happens when the module defines no
@typedoc of its own: a @typedoc defined before the schema block is kept (with the
marker interpolated in it the same way as in the @moduledoc), and @typedoc false is
respected.
Experimental Features
Two opt-in features are documented in the Experimental Features guide:
	Additional named types: additional_types: true generates a public named type for
each Ecto.Enum (and polymorphic embed) field.
	PolymorphicEmbed integration: polymorphic_embeds_one/2 and
polymorphic_embeds_many/2 support behind a compile-time flag.


      


      
        Summary


  
    Functions
  


    
      
        typed_embedded_schema(opts \\ [], list)

      


        Replaces Ecto.Schema.embedded_schema/1



    


    
      
        typed_schema(table_name, opts \\ [], list)

      


        Replaces Ecto.Schema.schema/2



    





      


      
        Functions


        


    

  
    
      
    
    
      typed_embedded_schema(opts \\ [], list)


        (macro)


        
          
        

    

  


  

Replaces Ecto.Schema.embedded_schema/1

  



    

  
    
      
    
    
      typed_schema(table_name, opts \\ [], list)


        (macro)


        
          
        

    

  


  

Replaces Ecto.Schema.schema/2

  


        

      


  OEBPS/dist/epub-4WIP524F.js
(()=>{var s=document.querySelector.bind(document),o=document.querySelectorAll.bind(document);function r(e){document.readyState!=="loading"?e():document.addEventListener("DOMContentLoaded",e)}var l="hll";window.addEventListener("exdoc:loaded",t);function t(){o("[data-group-id]").forEach(e=>{e.addEventListener("mouseenter",i),e.addEventListener("mouseleave",i)})}function i(e){let n=e.currentTarget,a=e.type==="mouseenter",c=n.getAttribute("data-group-id");n.parentElement.querySelectorAll(`[data-group-id="${c}"]`).forEach(u=>{u.classList.toggle(l,a)})}r(()=>{t()});})();




