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Ex4j
    

An Ecto-inspired Cypher DSL and Neo4j driver for Elixir.
Ex4j lets you build parameterized Cypher queries using Elixir macros, protocols, and pipe-based composition — no raw strings required. All values become query parameters ($p0, $p1, ...) to prevent injection and enable Neo4j query plan caching.
Powered by Boltx (Bolt 5.0–5.4, Neo4j 5.x) and Ecto for schema validation.

  
    
  
  Installation


Add ex4j to your list of dependencies in mix.exs:
def deps do
  [
    {:ex4j, "~> 0.2.0"}
  ]
end
Configure the Neo4j connection:
# config/config.exs
config :ex4j, Boltx,
  url: "bolt://localhost:7687",
  basic_auth: [username: "neo4j", password: "your_password"],
  pool_size: 10

# For Neo4j Aura (cloud), use neo4j+s:// and specify the database name:
config :ex4j, Boltx,
  url: "neo4j+s://your-instance-id.databases.neo4j.io",
  basic_auth: [username: "your_username", password: "your_password"],
  database: "your-database-name",
  pool_size: 5
Define a Repo module for executing queries:
defmodule MyApp.Repo do
  use Ex4j.Repo, otp_app: :my_app
end
Add the Repo config:
# config/config.exs
config :my_app, MyApp.Repo, []
The docs can be found at https://hexdocs.pm/ex4j.

  
    
  
  Defining Schemas



  
    
  
  Nodes


defmodule MyApp.User do
  use Ex4j.Schema

  node "User" do
    field(:name, :string)
    field(:age, :integer)
    field(:email, :string)
  end

  def changeset(user, attrs) do
    user
    |> cast(attrs, [:name, :age, :email])
    |> validate_required([:name, :email])
    |> validate_format(:email, ~r/@/)
    |> validate_inclusion(:age, 18..100)
  end
end

  
    
  
  Comments


defmodule MyApp.Comment do
  use Ex4j.Schema

  node "Comment" do
    field(:content, :string)
  end
end

  
    
  
  Relationships


defmodule MyApp.HasComment do
  use Ex4j.Schema

  relationship "HAS_COMMENT" do
    from(MyApp.User)
    to(MyApp.Comment)
    field(:created_at, :utc_datetime)
  end
end

  
    
  
  Multi-Label Nodes


defmodule MyApp.Admin do
  use Ex4j.Schema

  node ["Person", "Admin"] do
    field(:name, :string)
    field(:role, :string)
  end
end
All schemas automatically get:
	Ecto embedded_schema with a :uuid primary key
	Ecto.Changeset functions imported
	new/1 and new/2 constructors for creating structs from maps
	__schema__/1 introspection callbacks for query building


  
    
  
  Building Queries


Import the query API to access all macros:
import Ex4j.Query.API

  
    
  
  Simple Match + Return


User
|> match(as: :u)
|> return([:u])
|> MyApp.Repo.all()
# => {:ok, [%{"u" => %MyApp.User{name: "Tiago", age: 38, ...}}]}
Generated Cypher:
MATCH (u:User)
RETURN u

  
    
  
  Where with Macro Expressions


No more raw strings! Write Elixir expressions and they compile to parameterized Cypher:
User
|> match(as: :u)
|> where([u], u.age > 18 and u.name == "Tiago")
|> return([:u])
|> limit(10)
|> MyApp.Repo.all()
Generated Cypher:
MATCH (u:User)
WHERE (u.age > $p0 AND u.name = $p1)
RETURN u
LIMIT 10
-- params: %{"p0" => 18, "p1" => "Tiago"}

  
    
  
  Pin Operator for Runtime Values


Use ^ to inject runtime variables as parameters (just like Ecto):
name = "Tiago"
min_age = 18

User
|> match(as: :u)
|> where([u], u.name == ^name and u.age >= ^min_age)
|> return([u], [:name, :age])
|> MyApp.Repo.all()
Generated Cypher:
MATCH (u:User)
WHERE (u.name = $p0 AND u.age >= $p1)
RETURN u.name, u.age
-- params: %{"p0" => "Tiago", "p1" => 18}

  
    
  
  Relationship Traversal


query()
|> match(User, as: :u)
|> match(Comment, as: :c)
|> edge(HasComment, as: :r, from: :u, to: :c, direction: :out)
|> where([u], u.name == ^user_name)
|> where([c], c.content =~ "Article")
|> return([:u, :c])
|> MyApp.Repo.all()
Generated Cypher:
MATCH (u:User)-[r:HAS_COMMENT]->(c:Comment)
WHERE (u.name = $p0 AND c.content CONTAINS $p1)
RETURN u, c

  
    
  
  Relationship Directions


# Outgoing: ->
edge(HasComment, as: :r, from: :u, to: :c, direction: :out)
# (u)-[r:HAS_COMMENT]->(c)

# Incoming: <-
edge(HasComment, as: :r, from: :u, to: :c, direction: :in)
# (u)<-[r:HAS_COMMENT]-(c)

# Any direction: -
edge(HasComment, as: :r, from: :u, to: :c, direction: :any)
# (u)-[r:HAS_COMMENT]-(c)

  
    
  
  Variable-Length Relationships


query()
|> match(User, as: :u)
|> match(User, as: :friend)
|> edge(:KNOWS, as: :r, from: :u, to: :friend, direction: :out, length: 1..3)
|> return([:u, :friend])
|> MyApp.Repo.all()
Generated Cypher:
MATCH (u:User)-[r:KNOWS*1..3]->(friend:User)
RETURN u, friend

  
    
  
  Where Operators


The where macro supports all common comparison and logical operators:
	Elixir Expression	Cypher Output
	u.age > 18	u.age > $p0
	u.age >= 18	u.age >= $p0
	u.age < 65	u.age < $p0
	u.age <= 65	u.age <= $p0
	u.name == "Tiago"	u.name = $p0
	u.name != "Admin"	u.name <> $p0
	u.age in [18, 25, 30]	u.age IN $p0
	u.name =~ "pattern"	u.name CONTAINS $p0
	starts_with(u.name, "T")	u.name STARTS WITH $p0
	ends_with(u.name, "go")	u.name ENDS WITH $p0
	is_nil(u.email)	u.email IS NULL
	not is_nil(u.email)	NOT u.email IS NULL
	expr1 and expr2	expr1 AND expr2
	expr1 or expr2	expr1 OR expr2
	^variable	$pN (runtime parameter)


  
    
  
  Multiple Where Clauses


Multiple where calls are combined with AND:
User
|> match(as: :u)
|> where([u], u.age > 18)
|> where([u], u.name == "Tiago")
|> return([:u])
Generated Cypher:
MATCH (u:User)
WHERE u.age > $p0 AND u.name = $p1
RETURN u

  
    
  
  Write Operations



  
    
  
  CREATE


query()
|> create(User, as: :u, set: %{name: "Alice", age: 30, email: "alice@example.com"})
|> return([:u])
|> MyApp.Repo.run()
Generated Cypher:
CREATE (u:User {name: $p0, age: $p1, email: $p2})
RETURN u

  
    
  
  CREATE Relationship


query()
|> match(User, as: :u, where: %{email: "alice@example.com"})
|> match(Comment, as: :c, where: %{content: "Great article!"})
|> create(HasComment, as: :r, from: :u, to: :c, set: %{created_at: "2025-06-01T10:00:00Z"})
|> return([:r])
|> MyApp.Repo.run()
Generated Cypher:
MATCH (u:User {email: $p0}), (c:Comment {content: $p1})
CREATE (u)-[r:HAS_COMMENT {created_at: $p2}]->(c)
RETURN r
You can also create relationships without properties:
query()
|> match(User, as: :u, where: %{email: "bob@example.com"})
|> match(Comment, as: :c, where: %{content: "Great article!"})
|> create(HasComment, as: :r, from: :u, to: :c)
|> return([:r])
|> MyApp.Repo.run()
Or with a specific direction:
# Incoming relationship
query()
|> match(User, as: :u, where: %{email: "alice@example.com"})
|> match(Comment, as: :c, where: %{content: "Great article!"})
|> create(HasComment, as: :r, from: :u, to: :c, direction: :in)
|> return([:r])
|> MyApp.Repo.run()

  
    
  
  MERGE


query()
|> merge(User, as: :u, match: %{email: "alice@example.com"})
|> return([:u])
|> MyApp.Repo.run()
Generated Cypher:
MERGE (u:User {email: $p0})
RETURN u

  
    
  
  SET


query()
|> match(User, as: :u)
|> where([u], u.email == "alice@example.com")
|> set(:u, :name, "Alice Updated")
|> set(:u, :age, 31)
|> return([:u])
|> MyApp.Repo.run()
Generated Cypher:
MATCH (u:User)
WHERE u.email = $p0
SET u.name = $p1, u.age = $p2
RETURN u

  
    
  
  DELETE


# Simple delete
query()
|> match(User, as: :u)
|> where([u], u.name == "Alice")
|> delete(:u)
|> MyApp.Repo.run()

# Detach delete (removes all relationships first)
query()
|> match(User, as: :u)
|> where([u], u.name == "Alice")
|> delete(:u, detach: true)
|> MyApp.Repo.run()
Generated Cypher:
MATCH (u:User)
WHERE u.name = $p0
DETACH DELETE u

  
    
  
  REMOVE


query()
|> match(User, as: :u)
|> where([u], u.name == "Alice")
|> remove(:u, :email)
|> return([:u])
|> MyApp.Repo.run()
Generated Cypher:
MATCH (u:User)
WHERE u.name = $p0
REMOVE u.email
RETURN u

  
    
  
  Advanced Features



  
    
  
  OPTIONAL MATCH


query()
|> match(User, as: :u)
|> optional_match(Comment, as: :c)
|> return([:u, :c])
|> MyApp.Repo.all()
Generated Cypher:
MATCH (u:User)
OPTIONAL MATCH (c:Comment)
RETURN u, c

  
    
  
  ORDER BY, SKIP, LIMIT


User
|> match(as: :u)
|> return([:u])
|> order_by([u], asc: :name, desc: :age)
|> skip(10)
|> limit(25)
|> MyApp.Repo.all()
Generated Cypher:
MATCH (u:User)
RETURN u
ORDER BY u.name, u.age DESC
SKIP 10
LIMIT 25

  
    
  
  WITH (Query Chaining)


query()
|> match(User, as: :u)
|> with_query([:u])
|> return([:u])
|> MyApp.Repo.all()
Generated Cypher:
MATCH (u:User)
WITH u
RETURN u

  
    
  
  UNWIND


query()
|> unwind([1, 2, 3], as: :x)
|> return([:x])
|> MyApp.Repo.all()
Generated Cypher:
UNWIND $p0 AS x
RETURN x
-- params: %{"p0" => [1, 2, 3]}

  
    
  
  UNION


q1 =
  query()
  |> match(User, as: :u)
  |> where([u], u.age > 30)
  |> return(:u, [:name])

q2 =
  query()
  |> match(User, as: :u)
  |> where([u], u.age < 20)
  |> return(:u, [:name])

union(q1, q2)      # UNION (distinct)
union(q1, q2, :all) # UNION ALL
|> MyApp.Repo.all()

  
    
  
  CALL Subqueries


subquery =
  query()
  |> match(Comment, as: :c)
  |> return([:c])

query()
|> match(User, as: :u)
|> call(subquery)
|> return([:u, :c])
|> MyApp.Repo.all()
Generated Cypher:
MATCH (u:User)
CALL {
  MATCH (c:Comment)
  RETURN c
}
RETURN u, c

  
    
  
  Dynamic Queries


Build queries at runtime based on user input or conditions:
import Ex4j.Query.API

min_age = 18
name = "Tiago"

dyn = dynamic([u], u.age > ^min_age and u.name == ^name)

User
|> match(as: :u)
|> where(^dyn)
|> return([:u])
|> MyApp.Repo.all()

  
    
  
  Fragments


For Cypher syntax not covered by the DSL, use fragment/1+ to embed raw Cypher with safe parameter binding:
User
|> match(as: :u)
|> where([u], fragment("u.score > duration(?)", "P1Y"))
|> return([:u])
|> MyApp.Repo.all()
Generated Cypher:
MATCH (u:User)
WHERE u.score > duration($p0)
RETURN u
-- params: %{"p0" => "P1Y"}
Each ? placeholder becomes a parameterized value. Never interpolate user input directly — always use ? placeholders.

  
    
  
  Raw Cypher Queries


For full control, pass a raw Cypher string directly:
MyApp.Repo.query("MATCH (n:User) RETURN n LIMIT 25")

# With parameters
MyApp.Repo.query("MATCH (n:User) WHERE n.age > $age RETURN n", %{"age" => 18})

  
    
  
  Transactions


MyApp.Repo.transaction(fn ->
  MyApp.Repo.run(create_user_query)
  MyApp.Repo.run(create_relationship_query)
end)

  
    
  
  Debugging Queries


Inspect the generated Cypher and parameters without executing:
import Ex4j.Query.API

{cypher, params} =
  User
  |> match(as: :u)
  |> where([u], u.age > 18)
  |> return([:u])
  |> to_cypher()

IO.puts(cypher)
# MATCH (u:User)
# WHERE u.age > $p0
# RETURN u

IO.inspect(params)
# %{"p0" => 18}
Or get just the Cypher string:
cypher_string =
  User
  |> match(as: :u)
  |> return([:u])
  |> cypher()
# "MATCH (u:User)\nRETURN u"

  
    
  
  Changeset Validation


Schemas integrate with Ecto changesets for validation:
changeset = User.changeset(%User{}, %{"name" => "Tiago", "email" => "tiago@test.com"})

if changeset.valid? do
  user = Ecto.Changeset.apply_action!(changeset, :create)
  # proceed with creating the node...
end
Graph-specific validations are available via Ex4j.Changeset:
changeset
|> Ex4j.Changeset.validate_node_label()
|> Ex4j.Changeset.validate_neo4j_type(:age)

  
    
  
  Cypher 25 Support


Ex4j includes a comprehensive Cypher functions registry supporting Cypher 25 additions:
	Aggregation: count, sum, avg, min, max, collect, percentile_cont, percentile_disc
	Scalar: coalesce, head, last, size, length, keys, labels, type, id, element_id
	String: trim, to_lower, to_upper, replace, substring, split
	Math: abs, ceil, floor, round, sqrt, log, rand
	Temporal: date, datetime, duration, time, timestamp
	Spatial: point, distance
	Cypher 25 Vectors: vector, vector_dimension_count, vector_distance, vector_norm


  
    
  
  Sample Data for Testing


A complete seed script using the User, Comment, and HasComment schemas.
Paste this into priv/repo/seeds.exs or run it in iex -S mix.
import Ex4j.Query.API

alias MyApp.{User, Comment, HasComment}

# --- Indexes & Constraints ---------------------------------------------------

MyApp.Repo.query("CREATE CONSTRAINT user_email_unique IF NOT EXISTS FOR (u:User) REQUIRE u.email IS UNIQUE")
MyApp.Repo.query("CREATE INDEX user_name_index IF NOT EXISTS FOR (u:User) ON (u.name)")
MyApp.Repo.query("CREATE INDEX comment_content_index IF NOT EXISTS FOR (c:Comment) ON (c.content)")

# --- Nodes: Users ------------------------------------------------------------

users = [
  %{name: "Tiago", age: 38, email: "tiago@example.com"},
  %{name: "Alice", age: 30, email: "alice@example.com"},
  %{name: "Bob",   age: 25, email: "bob@example.com"}
]

for attrs <- users do
  query()
  |> create(User, as: :u, set: attrs)
  |> return([:u])
  |> MyApp.Repo.run()
end

# --- Nodes: Comments ----------------------------------------------------------

comments = [
  %{content: "Great article on Elixir!"},
  %{content: "Neo4j is awesome for graph data"},
  %{content: "Loving the Ex4j DSL"}
]

for attrs <- comments do
  query()
  |> create(Comment, as: :c, set: attrs)
  |> return([:c])
  |> MyApp.Repo.run()
end

# --- Edges: HAS_COMMENT (with optional properties) ---------------------------

edges = [
  {"tiago@example.com", "Great article on Elixir!",          %{created_at: "2025-06-01T10:00:00Z"}},
  {"tiago@example.com", "Neo4j is awesome for graph data",   %{created_at: "2025-06-02T14:30:00Z"}},
  {"alice@example.com", "Loving the Ex4j DSL",               %{created_at: "2025-06-03T09:15:00Z"}},
  {"bob@example.com",   "Great article on Elixir!",          %{}}  # no properties
]

for {email, content, props} <- edges do
  query()
  |> match(User, as: :u, where: %{email: email})
  |> match(Comment, as: :c, where: %{content: content})
  |> create(HasComment, as: :r, from: :u, to: :c, set: props)
  |> return([:r])
  |> MyApp.Repo.run()
end

# --- Verify ------------------------------------------------------------------

# All users with their comments
query()
|> match(User, as: :u)
|> match(Comment, as: :c)
|> edge(HasComment, as: :r, from: :u, to: :c, direction: :out)
|> return([:u, :r, :c])
|> MyApp.Repo.all()

# Users older than 25
User
|> match(as: :u)
|> where([u], u.age > 25)
|> return([u], [:name, :email])
|> order_by([u], asc: :name)
|> MyApp.Repo.all()

# Bob's comments (should be 1, no properties on the edge)
query()
|> match(User, as: :u)
|> match(Comment, as: :c)
|> edge(HasComment, as: :r, from: :u, to: :c, direction: :out)
|> where([u], u.name == "Bob")
|> return([:c, :r])
|> MyApp.Repo.all()

  
    
  
  Cleanup


MyApp.Repo.query("MATCH (n) DETACH DELETE n")
MyApp.Repo.query("DROP CONSTRAINT user_email_unique IF EXISTS")
MyApp.Repo.query("DROP INDEX user_name_index IF EXISTS")
MyApp.Repo.query("DROP INDEX comment_content_index IF EXISTS")

  
    
  
  Architecture


	Module	Responsibility
	Ex4j.Schema	Define node and relationship schemas with labels, fields, and Ecto validation
	Ex4j.Query	Immutable query struct that accumulates clauses via pipe composition
	Ex4j.Query.API	Public macro DSL (match, where, return, create, edge, etc.)
	Ex4j.Query.Compiler	Compiles Elixir AST into parameterized expression structs
	Ex4j.Cypher	Generates {cypher_string, params_map} from query structs
	Ex4j.Cypher.Fragment	Handles raw Cypher fragments with ? parameter binding
	Ex4j.Queryable	Protocol allowing schemas and queries to be used interchangeably
	Ex4j.Repo	Execution interface (like Ecto.Repo) with all, one, run, query, transaction
	Ex4j.Bolt	Boltx adapter for Neo4j communication
	Ex4j.Changeset	Graph-aware validation extensions


  
    
  
  License


Ex4j source code is released under Apache License 2.0.
Check NOTICE and LICENSE files for more information.
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LEGAL NOTICE INFORMATION
------------------------

All the files in this distribution are copyright to the terms below.

== lib/elixir/src/elixir_parser.erl (generated by build scripts)

Copyright Ericsson AB 1996-2015

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

    https://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.

== All other files

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

   https://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.
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                                 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



  

    
Ex4j 
    



      
An Ecto-inspired Cypher DSL and Neo4j driver for Elixir.
Ex4j provides a macro-based query builder that compiles Elixir expressions
into parameterized Cypher queries, preventing injection and enabling
Neo4j query plan caching.

  
    
  
  Setup


Add the dependency:
def deps do
  [{:ex4j, "~> 2.0"}]
end
Configure the connection:
config :ex4j, Boltx,
  url: "bolt://localhost:7687",
  basic_auth: [username: "neo4j", password: "password"],
  pool_size: 10

# For Neo4j Aura:
config :ex4j, Boltx,
  url: "neo4j+s://your-instance.databases.neo4j.io",
  basic_auth: [username: "your_username", password: "your_password"],
  database: "your-database-name",
  pool_size: 5
Define a Repo:
defmodule MyApp.Repo do
  use Ex4j.Repo, otp_app: :my_app
end

  
    
  
  Defining Schemas


defmodule MyApp.User do
  use Ex4j.Schema

  node "User" do
    field :name, :string
    field :age, :integer
    field :email, :string
  end

  def changeset(user, attrs) do
    user
    |> cast(attrs, [:name, :age, :email])
    |> validate_required([:name, :email])
  end
end

defmodule MyApp.Comment do
  use Ex4j.Schema

  node "Comment" do
    field :content, :string
  end
end

defmodule MyApp.HasComment do
  use Ex4j.Schema

  relationship "HAS_COMMENT" do
    from MyApp.User
    to MyApp.Comment
    field :created_at, :utc_datetime
  end
end

  
    
  
  Building Queries


import Ex4j.Query.API

# Read with macro-based WHERE (parameterized, safe)
User
|> match(as: :u)
|> where([u], u.age > 18 and u.name == "Tiago")
|> return([:u])
|> limit(10)
|> MyApp.Repo.all()

# Runtime values with pin operator
name = "Tiago"
User
|> match(as: :u)
|> where([u], u.name == ^name)
|> return([u], [:name, :age])
|> MyApp.Repo.all()

# Relationship traversal
User
|> match(as: :u)
|> edge(HasComment, as: :r, from: :u, to: :c, direction: :out)
|> match(Comment, as: :c)
|> where([c], c.content =~ "Article")
|> return([:u, :c])
|> MyApp.Repo.all()

# CREATE
query()
|> create(User, as: :u, set: %{name: "Alice", age: 30, email: "alice@example.com"})
|> return([:u])
|> MyApp.Repo.run()

# MERGE + SET
query()
|> merge(User, as: :u, match: %{email: "alice@example.com"})
|> set(:u, :name, "Alice Updated")
|> return([:u])
|> MyApp.Repo.run()

# DELETE
User
|> match(as: :u)
|> where([u], u.name == "Alice")
|> delete(:u, detach: true)
|> MyApp.Repo.run()

# Dynamic queries for runtime conditions
dynamic = Enum.reduce(filters, dynamic([u], true), fn
  {:name, name}, dyn -> dynamic([u], ^dyn and u.name == ^name)
  {:min_age, age}, dyn -> dynamic([u], ^dyn and u.age >= ^age)
end)

User |> match(as: :u) |> where(^dynamic) |> return([:u]) |> MyApp.Repo.all()

# Fragment for raw Cypher
User
|> match(as: :u)
|> where([u], fragment("u.score > duration(?)", "P1Y"))
|> return([:u])
|> MyApp.Repo.all()

# Raw Cypher query (full escape hatch)
MyApp.Repo.query("MATCH (n:User) RETURN n LIMIT 25")

# Transactions
MyApp.Repo.transaction(fn ->
  MyApp.Repo.run(create_query)
  MyApp.Repo.run(relationship_query)
end)

  
    
  
  Cypher 25 Support


Ex4j supports the latest Cypher 25 features including:
	Walk semantics (REPEATABLE ELEMENTS)
	Vector operations (vector(), vector_distance(), etc.)
	Full aggregation function set
	Subqueries with CALL {}
	UNION / UNION ALL
	Variable-length relationship patterns


      





  

    
Ex4j.Bolt 
    



      
Thin adapter over Boltx for Neo4j communication.
Provides a consistent interface for query execution, connection management,
and transactions. This abstraction allows swapping the underlying Bolt
implementation without changing user-facing code.
The connection is managed via the Boltx pool started in Ex4j.Application.
The pool name defaults to Ex4j.Bolt and is registered when the application starts.

      


      
        Summary


  
    Functions
  


    
      
        pool_name()

      


        Returns the pool name used for Boltx connections.



    


    
      
        query(cypher, params \\ %{})

      


        Executes a Cypher query with parameters.



    


    
      
        transaction(fun)

      


        Executes a function within a Neo4j transaction.



    





      


      
        Functions

        


  
    
      
      Link to this function
    
    pool_name()


      
       
       View Source
     


  


  

Returns the pool name used for Boltx connections.

  



    

  
    
      
      Link to this function
    
    query(cypher, params \\ %{})


      
       
       View Source
     


  


  

      

          @spec query(String.t(), map()) :: {:ok, term()} | {:error, term()}


      


Executes a Cypher query with parameters.

  



  
    
      
      Link to this function
    
    transaction(fun)


      
       
       View Source
     


  


  

      

          @spec transaction(function()) :: {:ok, term()} | {:error, term()}


      


Executes a function within a Neo4j transaction.

  


        

      



  

    
Ex4j.Changeset 
    



      
Graph-aware changeset extensions for Ex4j schemas.
Provides additional validation functions specific to graph database
operations, complementing Ecto.Changeset.

  
    
  
  Example


def changeset(user, attrs) do
  user
  |> Ecto.Changeset.cast(attrs, [:name, :age, :email])
  |> Ecto.Changeset.validate_required([:name, :email])
  |> Ex4j.Changeset.validate_node_label()
end

      


      
        Summary


  
    Functions
  


    
      
        validate_neo4j_type(changeset, field)

      


        Validates that a property value conforms to Neo4j's supported types.
Neo4j supports: boolean, integer, float, string, list, point, date,
time, local time, datetime, local datetime, duration.



    


    
      
        validate_node_label(changeset)

      


        Validates that the changeset's data module has a valid node label defined.



    





      


      
        Functions

        


  
    
      
      Link to this function
    
    validate_neo4j_type(changeset, field)


      
       
       View Source
     


  


  

      

          @spec validate_neo4j_type(Ecto.Changeset.t(), atom()) :: Ecto.Changeset.t()


      


Validates that a property value conforms to Neo4j's supported types.
Neo4j supports: boolean, integer, float, string, list, point, date,
time, local time, datetime, local datetime, duration.

  



  
    
      
      Link to this function
    
    validate_node_label(changeset)


      
       
       View Source
     


  


  

      

          @spec validate_node_label(Ecto.Changeset.t()) :: Ecto.Changeset.t()


      


Validates that the changeset's data module has a valid node label defined.

  


        

      



  

    
Ex4j.Cypher 
    



      
Converts a %Ex4j.Query{} struct into a Cypher string with parameterized values.
All user values are emitted as parameters ($p0, $p1, ...)
to prevent injection and enable Neo4j query plan caching.

  
    
  
  Example


{cypher, params} = Ex4j.Cypher.to_cypher(query)
# cypher: "MATCH (u:User) WHERE u.age > $p0 RETURN u"
# params: %{"p0" => 18}

      


      
        Summary


  
    Functions
  


    
      
        to_cypher(query)

      


        Converts a Query struct into {cypher_string, params_map}.



    





      


      
        Functions

        


  
    
      
      Link to this function
    
    to_cypher(query)


      
       
       View Source
     


  


  

      

          @spec to_cypher(Ex4j.Query.t()) :: {String.t(), map()}


      


Converts a Query struct into {cypher_string, params_map}.

  


        

      



  

    
Ex4j.Cypher.Fragment 
    



      
Handles raw Cypher fragments with parameter binding.
Fragments allow embedding raw Cypher when the DSL doesn't cover
a specific use case. Parameters are bound via ? placeholders.

  
    
  
  Example


fragment("u.score > duration(?)", "P1Y")
# Produces: u.score > duration($p0)

fragment("point.distance(u.location, point({latitude: ?, longitude: ?}))", lat, lon)
# Produces: point.distance(u.location, point({latitude: $p0, longitude: $p1}))

      


      
        Summary


  
    Functions
  


    
      
        render(template, args)

      


        Renders a fragment template by replacing ? placeholders with
parameter references from the compiled args.



    





      


      
        Functions

        


  
    
      
      Link to this function
    
    render(template, args)


      
       
       View Source
     


  


  

      

          @spec render(String.t(), [term()]) :: String.t()


      


Renders a fragment template by replacing ? placeholders with
parameter references from the compiled args.

  


        

      



  

    
Ex4j.Cypher.Functions 
    



      
Registry of supported Cypher functions.
These functions can be used inside query expressions and will be
translated to their Cypher equivalents.

      


      
        Summary


  
    Functions
  


    
      
        aggregation?(name)

      


        Returns true if the function is an aggregation function.



    


    
      
        supported?(name)

      


        Returns true if the given function name is a supported Cypher function.



    


    
      
        supported_functions()

      


        Returns the list of all supported function names.



    


    
      
        to_cypher_name(name)

      


        Converts an Elixir function name atom to its Cypher string representation.



    





      


      
        Functions

        


  
    
      
      Link to this function
    
    aggregation?(name)


      
       
       View Source
     


  


  

      

          @spec aggregation?(atom()) :: boolean()


      


Returns true if the function is an aggregation function.

  



  
    
      
      Link to this function
    
    supported?(name)


      
       
       View Source
     


  


  

      

          @spec supported?(atom()) :: boolean()


      


Returns true if the given function name is a supported Cypher function.

  



  
    
      
      Link to this function
    
    supported_functions()


      
       
       View Source
     


  


  

      

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


      


Returns the list of all supported function names.

  



  
    
      
      Link to this function
    
    to_cypher_name(name)


      
       
       View Source
     


  


  

      

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


      


Converts an Elixir function name atom to its Cypher string representation.

  


        

      



  

    
Ex4j.Query 
    



      
Represents a composable Cypher query.
The %Ex4j.Query{} struct accumulates query clauses through pipe-based
composition. Each function in Ex4j.Query.API accepts a Query (or Queryable)
and returns a Query, enabling natural Elixir pipe chains.

  
    
  
  Example


import Ex4j.Query.API

User
|> match(as: :u)
|> where([u], u.age > 18)
|> return([:u])
|> limit(10)

      


      
        Summary


  
    Types
  


    
      
        binding()

      


    


    
      
        create_rel_entry()

      


    


    
      
        direction()

      


    


    
      
        match_entry()

      


    


    
      
        relationship_entry()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        add_param(query, value)

      


        Adds a parameter to the query, returning the updated query and parameter key.



    


    
      
        merge_params(query, new_params)

      


        Merges params from another source into this query.



    


    
      
        new()

      


        Creates an empty query.



    





      


      
        Types

        


  
    
      
      Link to this type
    
    binding()


      
       
       View Source
     


  


  

      

          @type binding() :: atom()


      



  



  
    
      
      Link to this type
    
    create_rel_entry()


      
       
       View Source
     


  


  

      

          @type create_rel_entry() ::
  {binding(), binding(), String.t(), binding(), :out | :in | :any, map()}


      



  



  
    
      
      Link to this type
    
    direction()


      
       
       View Source
     


  


  

      

          @type direction() :: :out | :in | :any


      



  



  
    
      
      Link to this type
    
    match_entry()


      
       
       View Source
     


  


  

      

          @type match_entry() :: {binding(), String.t(), keyword()}


      



  



  
    
      
      Link to this type
    
    relationship_entry()


      
       
       View Source
     


  


  

      

          @type relationship_entry() ::
  {binding(), binding(), String.t(), binding(), direction(), Range.t() | nil}


      



  



  
    
      
      Link to this type
    
    t()


      
       
       View Source
     


  


  

      

          @type t() :: %Ex4j.Query{
  aliases: %{required(binding()) => module()},
  calls: [t()],
  create_rels: [create_rel_entry()],
  creates: [{binding(), String.t(), map()}],
  deletes: [{binding(), keyword()}],
  fragments: [term()],
  limit: non_neg_integer() | nil,
  matches: [match_entry()],
  merges: [{binding(), String.t(), map()}],
  optional_matches: [match_entry()],
  order_bys: [Ex4j.Query.OrderExpr.t()],
  param_counter: non_neg_integer(),
  params: map(),
  relationships: [relationship_entry()],
  removes: [{binding(), atom()}],
  returns: [Ex4j.Query.SelectExpr.t()],
  sets: [{binding(), atom(), term()}],
  skip: non_neg_integer() | nil,
  source: module() | nil,
  unions: [{t(), :all | :distinct}],
  unwinds: [{term(), binding()}],
  wheres: [Ex4j.Query.BooleanExpr.t()],
  withs: [Ex4j.Query.SelectExpr.t()]
}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    add_param(query, value)


      
       
       View Source
     


  


  

      

          @spec add_param(t(), term()) :: {t(), String.t()}


      


Adds a parameter to the query, returning the updated query and parameter key.

  



  
    
      
      Link to this function
    
    merge_params(query, new_params)


      
       
       View Source
     


  


  

      

          @spec merge_params(t(), map()) :: t()


      


Merges params from another source into this query.

  



  
    
      
      Link to this function
    
    new()


      
       
       View Source
     


  


  

      

          @spec new() :: t()


      


Creates an empty query.

  


        

      



  

    
Ex4j.Query.API 
    



      
Public macro API for building Cypher queries.
Import this module to use the query DSL:
import Ex4j.Query.API
All macros accept a Query (or Queryable) and return a Query,
enabling pipe-based composition.

  
    
  
  Examples


import Ex4j.Query.API

# Simple read query
User
|> match(as: :u)
|> where([u], u.age > 18 and u.name == "Tiago")
|> return([:u])
|> limit(10)

# Relationship traversal
User
|> match(as: :u)
|> edge(HasComment, as: :r, from: :u, to: :c, direction: :out)
|> match(Comment, as: :c)
|> where([u], u.name == ^user_name)
|> return([:u, :c])

# Create
User
|> create(as: :u, set: %{name: "Alice", age: 30})
|> return([:u])

# Fragment (raw Cypher)
User
|> match(as: :u)
|> where([u], fragment("u.score > duration(?)", "P1Y"))
|> return([:u])

      


      
        Summary


  
    Functions
  


    
      
        call(queryable, subquery)

      


        Creates a CALL subquery.



    


    
      
        create(queryable, opts)

      


    


    
      
        create(queryable, schema, opts)

      


        Creates a CREATE clause.



    


    
      
        cypher(queryable)

      


        Returns just the Cypher string for debugging.



    


    
      
        delete(queryable, binding, opts \\ [])

      


        Creates a DELETE clause.



    


    
      
        dynamic(bindings, expr)

      


        Creates a dynamic expression for runtime query building.



    


    
      
        edge(queryable, rel_schema_or_type, opts)

      


        Creates a relationship (edge) pattern between nodes.



    


    
      
        limit(queryable, value)

      


        Creates a LIMIT clause.



    


    
      
        match(queryable, opts)

      


        Creates a MATCH clause.



    


    
      
        match(queryable, schema, opts)

      


    


    
      
        merge(queryable, opts)

      


    


    
      
        merge(queryable, schema, opts)

      


        Creates a MERGE clause.



    


    
      
        optional_match(queryable, schema, opts)

      


        Creates an OPTIONAL MATCH clause.



    


    
      
        order_by(queryable, bindings, orders)

      


        Creates an ORDER BY clause.



    


    
      
        query()

      


        Creates an empty query. Useful as a starting point for queries
that don't begin with a schema.



    


    
      
        remove(queryable, binding, field)

      


        Creates a REMOVE clause.



    


    
      
        return(queryable, bindings_or_binding, fields \\ nil)

      


        Creates a RETURN clause.



    


    
      
        set(queryable, binding, field, value)

      


        Creates a SET clause.



    


    
      
        skip(queryable, value)

      


        Creates a SKIP clause.



    


    
      
        to_cypher(queryable)

      


        Converts a query to its Cypher string representation and params.



    


    
      
        union(queryable1, queryable2, type \\ :distinct)

      


        Creates a UNION between two queries.



    


    
      
        unwind(queryable, expr, list)

      


        Creates an UNWIND clause.



    


    
      
        where(queryable, bindings_or_dynamic, expr \\ nil)

      


        Creates a WHERE clause using macro-based expressions.



    


    
      
        with_query(queryable, bindings)

      


        Creates a WITH clause for query chaining/projection.



    





      


      
        Functions

        


  
    
      
      Link to this function
    
    call(queryable, subquery)


      
       
       View Source
     


  


  

Creates a CALL subquery.

  
    
  
  Examples


call(query, subquery)

  



  
    
      
      Link to this macro
    
    create(queryable, opts)


      
       
       View Source
     


      (macro)

  


  


  



  
    
      
      Link to this macro
    
    create(queryable, schema, opts)


      
       
       View Source
     


      (macro)

  


  

Creates a CREATE clause.

  
    
  
  Options


	:as - binding name (required)
	:set - map of properties to set


  
    
  
  Examples


User |> create(as: :u, set: %{name: "Alice", age: 30})

  



  
    
      
      Link to this function
    
    cypher(queryable)


      
       
       View Source
     


  


  

Returns just the Cypher string for debugging.

  
    
  
  Examples


cypher_string = cypher(query)

  



    

  
    
      
      Link to this function
    
    delete(queryable, binding, opts \\ [])


      
       
       View Source
     


  


  

Creates a DELETE clause.

  
    
  
  Options


	:detach - if true, generates DETACH DELETE (default: false)


  
    
  
  Examples


delete(query, :u)
delete(query, :u, detach: true)

  



  
    
      
      Link to this macro
    
    dynamic(bindings, expr)


      
       
       View Source
     


      (macro)

  


  

Creates a dynamic expression for runtime query building.

  
    
  
  Examples


dynamic = dynamic([u], u.age > ^min_age)
query |> where(^dynamic)

# Composing dynamics
d1 = dynamic([u], u.age > ^min_age)
d2 = dynamic([u], ^d1 and u.city == ^city)

  



  
    
      
      Link to this macro
    
    edge(queryable, rel_schema_or_type, opts)


      
       
       View Source
     


      (macro)

  


  

Creates a relationship (edge) pattern between nodes.

  
    
  
  Options


	:as - binding for the relationship (required)
	:from - source node binding (required)
	:to - target node binding (required)
	:direction - :out (->), :in (<-), or :any (-) (default: :out)
	:length - variable-length range, e.g., 1..3 for *1..3


  
    
  
  Examples


edge(query, HasComment, as: :r, from: :u, to: :c, direction: :out)
edge(query, :KNOWS, as: :r, from: :u, to: :friend, direction: :out, length: 1..3)

  



  
    
      
      Link to this function
    
    limit(queryable, value)


      
       
       View Source
     


  


  

Creates a LIMIT clause.

  
    
  
  Examples


limit(query, 25)

  



  
    
      
      Link to this macro
    
    match(queryable, opts)


      
       
       View Source
     


      (macro)

  


  

Creates a MATCH clause.

  
    
  
  Options


	:as - binding name (required)
	:mode - match mode: :repeatable_elements for Cypher 25 walk semantics


  
    
  
  Examples


User |> match(as: :u)
query |> match(User, as: :u)

  



  
    
      
      Link to this macro
    
    match(queryable, schema, opts)


      
       
       View Source
     


      (macro)

  


  


  



  
    
      
      Link to this macro
    
    merge(queryable, opts)


      
       
       View Source
     


      (macro)

  


  


  



  
    
      
      Link to this macro
    
    merge(queryable, schema, opts)


      
       
       View Source
     


      (macro)

  


  

Creates a MERGE clause.

  
    
  
  Options


	:as - binding name (required)
	:match - map of properties to match on


  
    
  
  Examples


User |> merge(as: :u, match: %{email: "alice@example.com"})

  



  
    
      
      Link to this macro
    
    optional_match(queryable, schema, opts)


      
       
       View Source
     


      (macro)

  


  

Creates an OPTIONAL MATCH clause.

  
    
  
  Examples


User
|> match(as: :u)
|> optional_match(Comment, as: :c)

  



  
    
      
      Link to this macro
    
    order_by(queryable, bindings, orders)


      
       
       View Source
     


      (macro)

  


  

Creates an ORDER BY clause.

  
    
  
  Examples


order_by(query, [u], asc: :name)
order_by(query, [u], desc: :age)
order_by(query, [u], asc: :name, desc: :age)

  



  
    
      
      Link to this function
    
    query()


      
       
       View Source
     


  


  

      

          @spec query() :: Ex4j.Query.t()


      


Creates an empty query. Useful as a starting point for queries
that don't begin with a schema.

  



  
    
      
      Link to this function
    
    remove(queryable, binding, field)


      
       
       View Source
     


  


  

Creates a REMOVE clause.

  
    
  
  Examples


remove(query, :u, :email)

  



    

  
    
      
      Link to this macro
    
    return(queryable, bindings_or_binding, fields \\ nil)


      
       
       View Source
     


      (macro)

  


  

Creates a RETURN clause.

  
    
  
  Examples


# Return whole nodes
return(query, [:u, :c])

# Return specific fields
return(query, [u], [:name, :age])

# Return a single binding
return(query, :u)

  



  
    
      
      Link to this function
    
    set(queryable, binding, field, value)


      
       
       View Source
     


  


  

Creates a SET clause.

  
    
  
  Examples


set(query, [u], :name, "Alice")
set(query, :u, :name, "Alice")

  



  
    
      
      Link to this function
    
    skip(queryable, value)


      
       
       View Source
     


  


  

Creates a SKIP clause.

  
    
  
  Examples


skip(query, 10)

  



  
    
      
      Link to this function
    
    to_cypher(queryable)


      
       
       View Source
     


  


  

Converts a query to its Cypher string representation and params.

  
    
  
  Examples


{cypher, params} = to_cypher(query)

  



    

  
    
      
      Link to this function
    
    union(queryable1, queryable2, type \\ :distinct)


      
       
       View Source
     


  


  

Creates a UNION between two queries.

  
    
  
  Examples


union(query1, query2)
union(query1, query2, :all)

  



  
    
      
      Link to this function
    
    unwind(queryable, expr, list)


      
       
       View Source
     


  


  

Creates an UNWIND clause.

  
    
  
  Examples


unwind(query, [1, 2, 3], as: :x)

  



    

  
    
      
      Link to this macro
    
    where(queryable, bindings_or_dynamic, expr \\ nil)


      
       
       View Source
     


      (macro)

  


  

Creates a WHERE clause using macro-based expressions.
Expressions are compiled at macro expansion time into parameterized
Cypher. All values become parameters to prevent injection.

  
    
  
  Binding Syntax


Use [binding_name] to declare which binding the expression refers to:
where(query, [u], u.age > 18)
where(query, [u, c], u.age > 18 and c.active == true)

  
    
  
  Supported Operators


	Comparison: ==, !=, >, >=, <, <=
	Boolean: and, or, not
	Membership: in, not in
	String: =~ (CONTAINS), starts_with/2, ends_with/2
	Null check: is_nil/1
	Pin: ^variable for runtime values
	Fragment: fragment("cypher ?", value) for raw Cypher


  
    
  
  Examples


# Static values (parameterized)
where(query, [u], u.age > 18)

# Runtime values with pin
where(query, [u], u.name == ^user_name)

# Complex expressions
where(query, [u], u.age > 18 and (u.city == "NYC" or u.city == "LA"))

# Dynamic expression
where(query, ^dynamic_expr)

  



  
    
      
      Link to this function
    
    with_query(queryable, bindings)


      
       
       View Source
     


  


  

Creates a WITH clause for query chaining/projection.

  
    
  
  Examples


with_query(query, [:u])
with_query(query, [u], [:u, count: count(u)])

  


        

      



  

    
Ex4j.Query.BooleanExpr 
    



      
Represents a boolean expression in a WHERE clause.
Expression nodes form a tree that represents conditions like
u.age > 18 AND u.name = $p0.

      


      
        Summary


  
    Types
  


    
      
        op()

      


    


    
      
        operand()

      


    


    
      
        t()

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    op()


      
       
       View Source
     


  


  

      

          @type op() ::
  :and
  | :or
  | :not
  | :eq
  | :neq
  | :gt
  | :gte
  | :lt
  | :lte
  | :in
  | :not_in
  | :contains
  | :starts_with
  | :ends_with
  | :is_nil
  | :is_not_nil
  | :regex_match


      



  



  
    
      
      Link to this type
    
    operand()


      
       
       View Source
     


  


  

      

          @type operand() ::
  {:field, atom(), atom()}
  | {:param, String.t()}
  | {:literal, term()}
  | {:func, atom(), [operand()]}
  | {:fragment, String.t(), [operand()]}
  | {:binding, atom()}
  | t()


      



  



  
    
      
      Link to this type
    
    t()


      
       
       View Source
     


  


  

      

          @type t() :: %Ex4j.Query.BooleanExpr{
  left: operand() | nil,
  op: op(),
  right: operand() | nil
}


      



  


        

      



  

    
Ex4j.Query.Builder 
    



      
Internal module that applies compiled expressions to the Query struct.
Each apply_* function takes a query and an expression, and returns
an updated query with the expression added to the appropriate clause list.

      


      
        Summary


  
    Functions
  


    
      
        apply_call(query, subquery)

      


        Applies a CALL subquery.



    


    
      
        apply_create(query, binding, labels, props, schema_module)

      


        Applies a CREATE clause.



    


    
      
        apply_create_rel(query, from, rel_binding, rel_type, to, direction, props, schema_module)

      


        Applies a CREATE clause for a relationship.



    


    
      
        apply_delete(query, binding, opts)

      


        Applies a DELETE clause.



    


    
      
        apply_edge(query, from, rel_binding, rel_label, to, to_label_or_nil, direction, length \\ nil)

      


        Applies a relationship (edge) pattern.



    


    
      
        apply_limit(query, limit)

      


        Applies a LIMIT clause.



    


    
      
        apply_match(query, binding, labels, schema_module, where_props \\ %{})

      


        Applies a MATCH clause.



    


    
      
        apply_merge(query, binding, labels, props, schema_module)

      


        Applies a MERGE clause.



    


    
      
        apply_optional_match(query, binding, labels, schema_module)

      


        Applies an OPTIONAL MATCH clause.



    


    
      
        apply_order_by(query, binding, field, direction)

      


        Applies an ORDER BY clause.



    


    
      
        apply_remove(query, binding, field)

      


        Applies a REMOVE clause.



    


    
      
        apply_return(query, binding, fields)

      


        Applies a RETURN clause.



    


    
      
        apply_return_expr(query, expr, alias_as)

      


        Applies a RETURN clause with an expression (for aggregations).



    


    
      
        apply_set(query, binding, field, value)

      


        Applies a SET clause.



    


    
      
        apply_skip(query, skip)

      


        Applies a SKIP clause.



    


    
      
        apply_union(query, other, type)

      


        Applies a UNION clause.



    


    
      
        apply_unwind(query, expr, binding)

      


        Applies an UNWIND clause.



    


    
      
        apply_where(query, expr, params, param_counter)

      


        Applies a WHERE expression.



    


    
      
        apply_where_dynamic(query, dynamic)

      


        Applies a WHERE from a dynamic expression.



    


    
      
        apply_with(query, selects)

      


        Applies a WITH clause.



    


    
      
        ensure_query(query)

      


        Resolves a queryable into a Query struct.



    





      


      
        Functions

        


  
    
      
      Link to this function
    
    apply_call(query, subquery)


      
       
       View Source
     


  


  

      

          @spec apply_call(Ex4j.Query.t(), Ex4j.Query.t()) :: Ex4j.Query.t()


      


Applies a CALL subquery.

  



  
    
      
      Link to this function
    
    apply_create(query, binding, labels, props, schema_module)


      
       
       View Source
     


  


  

      

          @spec apply_create(
  Ex4j.Query.t(),
  atom(),
  String.t() | [String.t()],
  map(),
  module() | nil
) ::
  Ex4j.Query.t()


      


Applies a CREATE clause.

  



  
    
      
      Link to this function
    
    apply_create_rel(query, from, rel_binding, rel_type, to, direction, props, schema_module)


      
       
       View Source
     


  


  

      

          @spec apply_create_rel(
  Ex4j.Query.t(),
  atom(),
  atom(),
  String.t(),
  atom(),
  :out | :in | :any,
  map(),
  module() | nil
) :: Ex4j.Query.t()


      


Applies a CREATE clause for a relationship.

  



  
    
      
      Link to this function
    
    apply_delete(query, binding, opts)


      
       
       View Source
     


  


  

      

          @spec apply_delete(Ex4j.Query.t(), atom(), keyword()) :: Ex4j.Query.t()


      


Applies a DELETE clause.

  



    

  
    
      
      Link to this function
    
    apply_edge(query, from, rel_binding, rel_label, to, to_label_or_nil, direction, length \\ nil)


      
       
       View Source
     


  


  

      

          @spec apply_edge(
  Ex4j.Query.t(),
  atom(),
  atom(),
  String.t(),
  atom(),
  atom(),
  :out | :in | :any,
  Range.t() | nil
) :: Ex4j.Query.t()


      


Applies a relationship (edge) pattern.

  



  
    
      
      Link to this function
    
    apply_limit(query, limit)


      
       
       View Source
     


  


  

      

          @spec apply_limit(Ex4j.Query.t(), non_neg_integer()) :: Ex4j.Query.t()


      


Applies a LIMIT clause.

  



    

  
    
      
      Link to this function
    
    apply_match(query, binding, labels, schema_module, where_props \\ %{})


      
       
       View Source
     


  


  

      

          @spec apply_match(
  Ex4j.Query.t(),
  atom(),
  String.t() | [String.t()],
  module() | nil,
  map()
) ::
  Ex4j.Query.t()


      


Applies a MATCH clause.

  



  
    
      
      Link to this function
    
    apply_merge(query, binding, labels, props, schema_module)


      
       
       View Source
     


  


  

      

          @spec apply_merge(
  Ex4j.Query.t(),
  atom(),
  String.t() | [String.t()],
  map(),
  module() | nil
) ::
  Ex4j.Query.t()


      


Applies a MERGE clause.

  



  
    
      
      Link to this function
    
    apply_optional_match(query, binding, labels, schema_module)


      
       
       View Source
     


  


  

      

          @spec apply_optional_match(
  Ex4j.Query.t(),
  atom(),
  String.t() | [String.t()],
  module() | nil
) ::
  Ex4j.Query.t()


      


Applies an OPTIONAL MATCH clause.

  



  
    
      
      Link to this function
    
    apply_order_by(query, binding, field, direction)


      
       
       View Source
     


  


  

      

          @spec apply_order_by(Ex4j.Query.t(), atom(), atom(), :asc | :desc) :: Ex4j.Query.t()


      


Applies an ORDER BY clause.

  



  
    
      
      Link to this function
    
    apply_remove(query, binding, field)


      
       
       View Source
     


  


  

      

          @spec apply_remove(Ex4j.Query.t(), atom(), atom()) :: Ex4j.Query.t()


      


Applies a REMOVE clause.

  



  
    
      
      Link to this function
    
    apply_return(query, binding, fields)


      
       
       View Source
     


  


  

      

          @spec apply_return(Ex4j.Query.t(), atom(), [atom()]) :: Ex4j.Query.t()


      


Applies a RETURN clause.

  



  
    
      
      Link to this function
    
    apply_return_expr(query, expr, alias_as)


      
       
       View Source
     


  


  

      

          @spec apply_return_expr(Ex4j.Query.t(), term(), atom()) :: Ex4j.Query.t()


      


Applies a RETURN clause with an expression (for aggregations).

  



  
    
      
      Link to this function
    
    apply_set(query, binding, field, value)


      
       
       View Source
     


  


  

      

          @spec apply_set(Ex4j.Query.t(), atom(), atom(), term()) :: Ex4j.Query.t()


      


Applies a SET clause.

  



  
    
      
      Link to this function
    
    apply_skip(query, skip)


      
       
       View Source
     


  


  

      

          @spec apply_skip(Ex4j.Query.t(), non_neg_integer()) :: Ex4j.Query.t()


      


Applies a SKIP clause.

  



  
    
      
      Link to this function
    
    apply_union(query, other, type)


      
       
       View Source
     


  


  

      

          @spec apply_union(Ex4j.Query.t(), Ex4j.Query.t(), :all | :distinct) :: Ex4j.Query.t()


      


Applies a UNION clause.

  



  
    
      
      Link to this function
    
    apply_unwind(query, expr, binding)


      
       
       View Source
     


  


  

      

          @spec apply_unwind(Ex4j.Query.t(), term(), atom()) :: Ex4j.Query.t()


      


Applies an UNWIND clause.

  



  
    
      
      Link to this function
    
    apply_where(query, expr, params, param_counter)


      
       
       View Source
     


  


  

      

          @spec apply_where(
  Ex4j.Query.t(),
  Ex4j.Query.BooleanExpr.t(),
  map(),
  non_neg_integer()
) ::
  Ex4j.Query.t()


      


Applies a WHERE expression.

  



  
    
      
      Link to this function
    
    apply_where_dynamic(query, dynamic)


      
       
       View Source
     


  


  

      

          @spec apply_where_dynamic(Ex4j.Query.t(), Ex4j.Query.DynamicExpr.t()) ::
  Ex4j.Query.t()


      


Applies a WHERE from a dynamic expression.

  



  
    
      
      Link to this function
    
    apply_with(query, selects)


      
       
       View Source
     


  


  

      

          @spec apply_with(Ex4j.Query.t(), [Ex4j.Query.SelectExpr.t()]) :: Ex4j.Query.t()


      


Applies a WITH clause.

  



  
    
      
      Link to this function
    
    ensure_query(query)


      
       
       View Source
     


  


  

      

          @spec ensure_query(Ex4j.Query.t() | module()) :: Ex4j.Query.t()


      


Resolves a queryable into a Query struct.

  


        

      



  

    
Ex4j.Query.Compiler 
    



      
Compiles Elixir AST expressions into %BooleanExpr{} trees.
This module walks the quoted Elixir AST from macro calls like where/2
and translates operators, field accesses, function calls, and literals
into expression structs that the Cypher generator can process.

  
    
  
  Supported Patterns


	Field access: u.name -> {:field, :u, :name}
	Pin operator: ^var -> {:param, key} (runtime value)
	Comparison: ==, !=, >, >=, <, <=
	Boolean: and, or, not
	Membership: in
	String matching: =~ (CONTAINS)
	Functions: is_nil/1, count/1, starts_with/2, ends_with/2, etc.
	Fragments: fragment("cypher ?", value)
	Literals: integers, floats, strings, booleans, lists, nil


      


      
        Summary


  
    Functions
  


    
      
        compile(expr, bindings, env)

      


        Compiles a quoted expression into a {expr_ast, params_ast} tuple
that can be unquoted back into the caller's context.



    





      


      
        Functions

        


  
    
      
      Link to this function
    
    compile(expr, bindings, env)


      
       
       View Source
     


  


  

Compiles a quoted expression into a {expr_ast, params_ast} tuple
that can be unquoted back into the caller's context.
Returns quoted code that, when evaluated, produces
{%BooleanExpr{}, %{params}, param_counter}.

  


        

      



  

    
Ex4j.Query.DynamicExpr 
    



      
Wraps a runtime-built boolean expression for dynamic query composition.

  
    
  
  Example


dynamic = Ex4j.Query.API.dynamic([u], u.age > ^min_age)
query |> where(^dynamic)

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()


      
       
       View Source
     


  


  

      

          @type t() :: %Ex4j.Query.DynamicExpr{
  expr: Ex4j.Query.BooleanExpr.t(),
  param_counter: non_neg_integer(),
  params: map()
}


      



  


        

      



  

    
Ex4j.Query.OrderExpr 
    



      
Represents an ORDER BY expression.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()


      
       
       View Source
     


  


  

      

          @type t() :: %Ex4j.Query.OrderExpr{
  binding: atom(),
  direction: :asc | :desc,
  field: atom()
}


      



  


        

      



  

    
Ex4j.Query.SelectExpr 
    



      
Represents a RETURN or WITH expression.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()


      
       
       View Source
     


  


  

      

          @type t() :: %Ex4j.Query.SelectExpr{
  alias_as: atom() | nil,
  binding: atom(),
  expr: term() | nil,
  fields: [atom()]
}


      



  


        

      



  

    
Ex4j.Queryable protocol
    



      
Protocol for converting data structures into %Ex4j.Query{}.
Any type implementing this protocol can be used as the starting
point of a query pipeline.

  
    
  
  Built-in Implementations


	Ex4j.Query - identity (returns itself)
	Atom - schema modules that define __schema__(:ex4j_metadata)


      


      
        Summary


  
    Types
  


    
      
        t()

      


        All the types that implement this protocol.



    





  
    Functions
  


    
      
        to_query(data)

      


        Converts the given data structure into an %Ex4j.Query{}.



    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()


      
       
       View Source
     


  


  

      

          @type t() :: term()


      


All the types that implement this protocol.

  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    to_query(data)


      
       
       View Source
     


  


  

      

          @spec to_query(t()) :: Ex4j.Query.t()


      


Converts the given data structure into an %Ex4j.Query{}.

  


        

      



  

    
Ex4j.Repo 
    



      
Defines a repository for executing Cypher queries against Neo4j.
A repository maps to a Neo4j database connection. You can define
a repository in your application:
defmodule MyApp.Repo do
  use Ex4j.Repo, otp_app: :my_app
end
Configuration in config/config.exs:
config :my_app, MyApp.Repo,
  url: "bolt://localhost:7687",
  basic_auth: [username: "neo4j", password: "neo4j"],
  pool_size: 10

  
    
  
  Usage


import Ex4j.Query.API

# Read queries
query = User |> match(as: :u) |> where([u], u.age > 18) |> return([:u])
{:ok, results} = MyApp.Repo.all(query)

# Single result
{:ok, user} = MyApp.Repo.one(query |> limit(1))

# Write operations
{:ok, results} = MyApp.Repo.run(create_query)

# Raw Cypher
{:ok, results} = MyApp.Repo.query("MATCH (n:User) RETURN n LIMIT 25")

# Transactions
{:ok, results} = MyApp.Repo.transaction(fn ->
  MyApp.Repo.run(query1)
  MyApp.Repo.run(query2)
end)

      





  

    
Ex4j.Repo.Result 
    



      
Hydrates raw Bolt response data into Ex4j.Schema structs.

      


      
        Summary


  
    Functions
  


    
      
        hydrate(results, query)

      


        Hydrates a list of result rows using the query's alias mapping.



    





      


      
        Functions

        


  
    
      
      Link to this function
    
    hydrate(results, query)


      
       
       View Source
     


  


  

      

          @spec hydrate([map()], Ex4j.Query.t()) :: [map()]


      


Hydrates a list of result rows using the query's alias mapping.

  


        

      



  

    
Ex4j.Repo.Runner 
    



      
Executes queries against Neo4j via the Bolt adapter.
Pipeline: Query -> Queryable.to_query -> Cypher.to_cypher -> Boltx.query -> Result.hydrate

      


      
        Summary


  
    Functions
  


    
      
        all(queryable, config)

      


        Executes a query and returns all results as hydrated structs.



    


    
      
        one(queryable, config)

      


        Executes a query and returns the first result.



    


    
      
        query(cypher_string, params, config)

      


        Executes a raw Cypher query string.



    


    
      
        run(queryable, config)

      


        Executes a query and returns raw results.



    


    
      
        transaction(fun, config)

      


        Executes operations within a transaction.



    





      


      
        Functions

        


  
    
      
      Link to this function
    
    all(queryable, config)


      
       
       View Source
     


  


  

      

          @spec all(
  Ex4j.Query.t() | module(),
  keyword()
) :: {:ok, [map()]} | {:error, term()}


      


Executes a query and returns all results as hydrated structs.

  



  
    
      
      Link to this function
    
    one(queryable, config)


      
       
       View Source
     


  


  

      

          @spec one(
  Ex4j.Query.t() | module(),
  keyword()
) :: {:ok, map() | nil} | {:error, term()}


      


Executes a query and returns the first result.

  



  
    
      
      Link to this function
    
    query(cypher_string, params, config)


      
       
       View Source
     


  


  

      

          @spec query(String.t(), map(), keyword()) :: {:ok, term()} | {:error, term()}


      


Executes a raw Cypher query string.

  



  
    
      
      Link to this function
    
    run(queryable, config)


      
       
       View Source
     


  


  

      

          @spec run(
  Ex4j.Query.t() | module(),
  keyword()
) :: {:ok, term()} | {:error, term()}


      


Executes a query and returns raw results.

  



  
    
      
      Link to this function
    
    transaction(fun, config)


      
       
       View Source
     


  


  

      

          @spec transaction(
  function(),
  keyword()
) :: {:ok, term()} | {:error, term()}


      


Executes operations within a transaction.

  


        

      



  

    
Ex4j.Schema 
    



      
Defines graph schemas for Neo4j nodes and relationships.
Schemas map Neo4j graph elements to Elixir structs, providing
type definitions, validation via Ecto changesets, and metadata
for query building.

  
    
  
  Node Schema


defmodule MyApp.User do
  use Ex4j.Schema

  node "User" do
    field :name, :string
    field :age, :integer
    field :email, :string
  end

  def changeset(user, attrs) do
    user
    |> cast(attrs, [:name, :age, :email])
    |> validate_required([:name, :email])
  end
end

  
    
  
  Multi-Label Node


defmodule MyApp.Admin do
  use Ex4j.Schema

  node ["Person", "Admin"] do
    field :name, :string
    field :role, :string
  end
end

  
    
  
  Relationship Schema


defmodule MyApp.HasComment do
  use Ex4j.Schema

  relationship "HAS_COMMENT" do
    from MyApp.User
    to MyApp.Comment
    field :created_at, :utc_datetime
  end
end

      


      
        Summary


  
    Functions
  


    
      
        from(schema)

      


        Declares the source node of a relationship.



    


    
      
        node(label, list)

      


        Defines a node schema with the given label(s).



    


    
      
        relationship(rel_type, list)

      


        Defines a relationship schema with the given type.



    


    
      
        to(schema)

      


        Declares the target node of a relationship.



    





      


      
        Functions

        


  
    
      
      Link to this macro
    
    from(schema)


      
       
       View Source
     


      (macro)

  


  

Declares the source node of a relationship.

  



  
    
      
      Link to this macro
    
    node(label, list)


      
       
       View Source
     


      (macro)

  


  

Defines a node schema with the given label(s).

  



  
    
      
      Link to this macro
    
    relationship(rel_type, list)


      
       
       View Source
     


      (macro)

  


  

Defines a relationship schema with the given type.

  



  
    
      
      Link to this macro
    
    to(schema)


      
       
       View Source
     


      (macro)

  


  

Declares the target node of a relationship.

  


        

      



  

    
Ex4j.Schema.Metadata 
    



      
Stores compile-time metadata about a schema (node or relationship).

      


      
        Summary


  
    Types
  


    
      
        schema_type()

      


    


    
      
        t()

      


    





      


      
        Types

        


  
    
      
      Link to this type
    
    schema_type()


      
       
       View Source
     


  


  

      

          @type schema_type() :: :node | :relationship


      



  



  
    
      
      Link to this type
    
    t()


      
       
       View Source
     


  


  

      

          @type t() :: %Ex4j.Schema.Metadata{
  fields: [atom()],
  from_schema: module() | nil,
  labels: [String.t()],
  module: module(),
  primary_key: atom(),
  rel_type: String.t() | nil,
  to_schema: module() | nil,
  type: schema_type()
}
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