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Changelog
    


  
    
  
  2.0.1



  
    
  
  Fixes


	Add validation to the ArangoXEcto.Types.GeoJSON type to check coordinates
and format


  
    
  
  Docs


	Remove TODOs leftover in docs
	Update Elixir and OTP versions in README prerequisites


  
    
  
  2.0.0


This is a big release with a lot of changes and has been over a year in the
making. I am so glad it is finally finished :)
There are many breaking changes and the API to lots of functions have changed.
Please make sure to check the changes in the docs.
Some of the commits were big and does not follow good commit practices. I know
some might say "why didn't you do this progressively?" and yes that is correct
it should have been done that way. However, I have been very busy over the past
year which is why it took so long to get this version out of the door. I also
got a new computer and moved house so sometimes rules go out of the window.
Static mode is now the default as it is more production ready. Dynamic mode can
now be set by setting :static to false in your config.
This release now requires Ecto 3.12 and Arangox 0.6.0 as a minimum.

  
    
  
  Enhancements


Migrations improvements
Complete rework of migrations functionality to support full migrations including
using ArangoDB schemas for database level validation. (#73)
	All database actions are done through migrations	This includes create, modify, rename and remove functions for Collections,
Indexes, Views and Analyzers.


	Add JSON schema generation from migrations for database level validation
	Migrations are run in a transaction
	Commands updated to not conflict with other database adapters	mix ecto.migrate.arango renamed to mix arango.migrate, same for other
commands
	Use the execute_ddl/3 function in the adapter to support other
database adapters


	Type of collection is set in options rather then a parameter
	Migrations can be run as part of a supervision tree (for when doing
releases)
	Option to cast migration version to integer (default false)
	Supports add, remove, modify, add_if_not_exists and remove_if_exists
migration commands
	Support embedded fields and an array of embedded fields
	Supports reversing migrations, hence can use just the change/0 function in
migrations rather than needing to use both up/0 and down/0

Graphing relations improvements
Complete rework of graph relationships (#39).
This replaces the many_to_many usage with a purpose build Ecto association.
The primary difference is that this allows for multiple different
schemas to be related, i.e. it is polymorphic. I.e. A User could have
a field called :my_content that could have either Posts or Comments
associated. This lines up better with how ArangoDB works.
To get this working it required a few tricks and in some cases it
required a copy and reimplementation of some of Ecto's functions. For
example, a new ArangoXEcto.Changeset module was created and must be
imported to use the cast_graph/3 and put_graph/4. These two
functions are essentially the same as the cast_assoc/3 and
put_assoc/4 functions that Ecto provide, except it will allow for
multiple types to be applied and supports the mapping by the fields in
attributes.
In addition to this the EdgeMany association was created so that it supports
multiple schemas being passed. This is so that edges can have multiple schemas
in the from and to, which lines up more closely with how ArangoDB functions.
	ArangoXEcto.create_edge/4 supports a list of edge modules
	Ensure that the from and to schemas exist in an edge definition
	Add ArangoXEcto.Query.graph/5 macro to perform graph queries through Ecto
queries
	Added the ArangoXEcto.Changeset.cast_graph/3 and
ArangoXEcto.Changeset.put_graph/4 functions
	Add the ArangoXEcto.Association.EdgeMany and ArangoXEcto.Association.Graph
association definitions
	Add ArangoXEcto.preload/4 function to support preloading graph associations
	Removed the one_outgoing/3, one_incoming/3 and build_foreign_key/1 functions
since they were not used and essentially just reimplement Ecto functions.

Other Enhancements
	Enhance transaction functionality and add rollback ability
	Added the ability to stream queries using ArangoDB's cursors
	Improve logging and telemetry (Based on the ecto_sql implementation)	Add logging and telemetry handlers to query, insert, update and delete
functions
	Supports transactions and AQL queries


	Add caching of queries in Ecto
	Improve connection handling with database between Ecto and adapter
	View links validation is moved to after compile to improve validation checks
	Static mode is now the default	Added checks for functions that can only be run in static/dynamic mode


	Add support for typecasting in Ecto queries through Ecto.Query.API.type/2
	Add ArangoXEcto.Sandbox for integration testing (similar to the ecto_sql
implementation)
	Supports running alongside other database adapters, such as ecto_sql	Added dummy implementation of functions that ecto_sql uses


	Add support for fragments (and splicing) in queries that are then converted
into AQL
	Removed the already deprecated ArangoXEcto.raw_to_struct/2 function
	Update to support Ecto 3.12 (now minimum required version)


  
    
  
  Fixes


	Fix typespec for t:mod/0 in ArangoXEcto
	ArangoSearch type is forced to be "arangosearch"
	Rename is_edge?/1, is_document?/1 and is_view?/1 to remove the is_
	Type checking functions (the ones mentioned above) will ensure that the module
being checked is loaded before checking
	Fix type validation on analyzer creation
	Resolve :database option passed to ArangoXEcto.query/4 not working
	Allow nil to be passed to type loaders in adapter
	Make prefix option work universally across all database functions
	Update mix formatter configuration
	Clean up ArangoXEcto.load/2 function
	Move :fullCount property to the adapter so that it is used for all
connections
	Add check so that mix tasks are only run on ArangoXEcto repos
	Remove ArangoXEcto.Utils module
	Fix issue where collection indexes were not being created in dynamic mode
	Removed some unused clauses in ArangoXEcto.Types.GeoJSON
	Add missing tests for mix tasks (excluded by default)
	Migrate formatting to preferred formatting for elixir 1.18 (using mix format
--migrate)
	Various cleanups of the codebase
	Various test fixes


  
    
  
  Doc changes


	Add basic guides
	Significant improvement to documentation and typespec coverage


  
    
  
  Repo changes


	Update dependencies
	Improve test coverage to at least 80%	This was a big rework to include more tests and really ensuring
functionality works


	Update doctor configuration
	Ignore tmp directory in git repo for when tests are run
	Update CI pipeline	Update elixir and otp versions
	Make arangodb version explicit to 3.11


	Add coveralls for test coverage checking


  
    
  
  1.3.1



  
    
  
  Fixes


	Fix for migrations failing due to wrong argument being passed (thanks @ilourt)


  
    
  
  1.3.0


This release now requires Ecto 3.9 and Arangox 0.5.5 as a minimum.

  
    
  
  Enhancements


	Add Arango Search capability (#60)	Added ArangoXEcto.View definition
	Ecto querying of views
	Add search extensions for Ecto Querying in ArangoXEcto.Query (BREAKING CHANGE requires Ecto 3.9)
	Adds analyzer definition for management in code
	Add view and analyzer migration capability to ArangoXEcto.Migration


	Allow ArangoXEcto.load/2 to load from multiple different schmeas
	Add ability to sort using fragments
	Add multi-tenancy functionality (#25) using Ecto :prefix option	Adds the ability to pass the :prefix option for CRUD operations
	Adds ArangoXEcto.get_prefix_database/2 to get the database name
	Adds querying prefix option (BREAKING CHANGE requires Arangox >= 0.5.5)




  
    
  
  Fixes


	Fix write operation on AQL query not working for delete
	Fix static mode tests using a static mode repo
	Add missing query tests #61 (thanks @mpoeter)
	Adapt AQL query builder for Ecto 3.10 which introduced LimitExpr #61 (thanks @mpoeter)


  
    
  
  Doc changes


	Add Arango Search related documentation


  
    
  
  1.2.1



  
    
  
  Fixes


	Fix for Repo.exists?/1 function not working correctly (thanks @ilourt)
	Resolved #55 - ability to use custom types (e.g. Enum) (thanks @mpoeter)
	Fix for when dumping lists
	Fix for #58 - preloading edge collection's _to and _from to reference _id


  
    
  
  Doc changes


	Added clarifying documentation (+ test) for write operations of ArangoXEcto.aql_query/4 (thanks @mrsisk)


  
    
  
  Repo Changes


	Update test versions


  
    
  
  1.2.0



  
    
  
  Enhancements


	Added ArangoXEcto.load/2 which will load deep schemas (so associations will work)
	Added ability to use Ecto's count and aggregate functionality
	Added ability to use Ecto's datetime helper functions (e.g. :datetime_add)
	Separate aql_query/4 with aql_query!/4 raising an error on fail


  
    
  
  Fixes


	Fix for #49 - unique_constraint not recognized (thanks @jamilabreu)
	Prevent warnings for __id__ field on creation
	Fix for when an update is applied to a non-existent document :stale is raised
	Fix for dates not being queryable using Ecto
	Prevent error thrown when non _key filter is supplied to update, resolves #48


  
    
  
  Other Doc Changes


	Added information about one-to-many relationships in the README


  
    
  
  Deprecations


	ArangoXEcto.raw_to_struct/2 is deprecated in favor of ArangoXEcto.load/2 add will be removed in a future version


  
    
  
  Repo Changes


	Include a config file for local git hooks


  
    
  
  1.1.1



  
    
  
  Fixes


	Fixed indexes/1 and options/1 for use in dynamic edge collection creation (closes #46)
	Added logging messages for errors in indexes/1 and options/1
	Add :name option for index creation. Fixes issue with phoenix unique constraints
	Fixes on_conflict issue (arango does not support for specific fields, only will replace all no matter which replace option is passed)
	Various tests for changes


  
    
  
  1.1.0



  
    
  
  Enhancements


	Update credo and git_hooks dev & test dependencies
	Add ability to pass collection creation options for migrations
	Add tests for migrations
	Use migration module for all collection creation
	Use underscored module name for repo dir to allow for different repo director name (thanks @hengestone)
	Big cleanup of README

Dynamic Collection Creation Options
	Add options/1 macro for dynamic collection creation options
	Add indexes/1 macro for dynamic collection creation indexes
	Add tests for creation options and indexes


  
    
  
  Fixes


	Clean up some syntax in line with new credo requirements
	Add doctor config to remove false positive doc requirements with macros
	Add some missing function docs
	Various refactoring to clean up code
	Fix to remove Map.reject/2 for support of below Elixir 1.13
	Pass the connection to collection creation to ensure correct repo is used
	Fix a race condition in testing caused by same named collections for different tests
	Require DB_ENDPOINT env var for tests


  
    
  
  Repo Changes


	Add Elixir 1.13 to testing matrix
	Use erlef/setup-beam for ci and deploy GH actions (thanks @kianmeng)
	Add develop branch to ci GH action


  
    
  
  1.0.0



  
    
  
  Enhancements


	Added api_query/3 function for direct Arango API queries
	Added lots of test cases for Ecto base functionality
	Added missing test cases that should have been previously included
	Adds ability to do subqueries in AQL queries
	Improve migration template
	Rework migration command
	Removed create_edge/6 function

Graph Relationships
	Complete rework of Edge relationships to conform to Ecto standards
E.g.

defmodule MyProject.User do
  use ArangoXEcto.Schema
  schema "users" do
    field :name, :string
    # Will use the automatically generated edge
    outgoing :posts, MyProject.Post
    # Will use the UserPosts edge
    outgoing :posts, MyProject.Post, edge: MyProject.UserPosts
    # Creates foreign key
    one_outgoing :main_post, MyProject.Post
  end
end

defmodule MyProject.Post do
  use ArangoXEcto.Schema
  schema "posts" do
    field :title, :string
    # Will use the automatically generated edge
    incoming :users, MyProject.User
    # Will use the UserPosts edge
    incoming :users, MyProject.User, edge: MyProject.UserPosts
    # Stores foreign key id in schema
    one_incoming :user, MyProject.User
  end
end
	Adds one-to-one relation (not a graph relation, stores as an ID in field)
	Add graph tests
	Automatically insert _id field into schemas when interacting with edges, saved in :__id__ attributed
	Documentation for graph functionality


  
    
  
  Geo Functionality


	Added Geo functionality with GeoJSON support
	Added ArangoXEcto.Types.GeoJSON type
	Added :geo package dependency
	Added Geo related helper functions to manage Geo data in ArangoXEcto.GeoData
	Documentation for Geo functionality


  
    
  
  Static or Dynamic Collection Management


	Added the ability to dynamically create collections or require migrations
	Added :static boolean config option (default if false)
	Added tests for static/dynamic functionality


  
    
  
  Fixes


	Fixed typespec for aql_query/4 (PR #27, thanks @bodbdigr)
	Fixed missed ArangoX version api change in Mix.ArangoXEcto
	Fixed incorrect length return on writing queries (i.e. updates and deletes)
	Fixed Arango storing integer as float
	Complete rewrite of setup command to fix incorrect setup processes and messages
	Fixed a race condition in edge creation
	Added missing specs
	Some other minor fixes that I cbf adding because nobody had experienced it


  
    
  
  Repo Changes


	Updated ISSUE templates


  
    
  
  0.7.2



  
    
  
  Fixes


	Updates deps to latest
	Update to ecto 3.6


  
    
  
  0.7.1



  
    
  
  Fixes


	Fix warnings in typecasting
	Fix ecto version requirement issue with phoenix


  
    
  
  0.7.0



  
    
  
  Enhancements


	Add support for database transactions
	Decimal support in database
	Add schema_type/1 for non error thrown version
	Additional testing


  
    
  
  Fixes


	Fixes duplicate migration entries
	Stops running migrations again
	Additional catch in core functions
	Fix ID key conversion


  
    
  
  0.6.9


	(#12) Ecto 3.5 version bump
	Format fixes


  
    
  
  0.6.8


	(#10) Fixed mix task conflict with ecto
	(#8) Fixes some incorrect documentation
	Bump versions of dependencies


  
    
  
  0.6.7


	Various documentation fixes (thanks @kianmeng)
	Allows ecto queries by _id as well as _key
	Fixed a bug when passing config in migrations ignored anything except the :endpoints option
	Fixed a bug when passing a struct to edge_module/3


  
    
  
  0.6.6


	Added this file
	Better organised GitHub Actions
	Allow collection_exists?/3 to use a connection as well as repo
	Added is_edge?/1, is_document?/1 and schema_type!/1
Checking if is a module is an edge

iex> ArangoXEcto.is_edge?(MyApp.RealEdge)
true
Checking if is a module is a document collection
iex> ArangoXEcto.is_document?(MyApp.Users)
true
Checking a schema type
iex> ArangoXEcto.schema_type!(MyApp.RealEdge)
:edge
	Adde



  

    
Getting Started
    

This is an introduction on how to use the ArangoXEcto
package, an ArangoDB adapter for Ecto. This adapts the various facets of the
Ecto implementation to work for graph databases.
This guide will cover the basics of using ArangoXEcto, including creating,
reading, updating and deleting records.
Note
You must already have an ArangoDB database setup

  
    
  
  Adding ArangoXEcto to your project


Add the following line to your mix dependencies to get started.
{:arangox_ecto, "~> 2.0"}
To install these dependencies, we will run this command:
mix deps.get

This will also install the Arangox dependency which is used for the
communication with the Arango database.
To connect to the database you need to specify the config values like so:
config :my_app, MyApp.Repo,
  database: "my_db",
  endpoints: "http://1.2.3.4:8529",
  username: "root",
  password: "root",
Only database and endpoints are required but there are other available
options can be found in the Arangox docs.
The database should be setup using the following.
mix ecto.create


  
    
  
  Static or Dynamic


In addition to default config variables, the static boolean config option can
be passed to force disable use of migrations. By default the value is true
and hence the by default it is in static mode and migrations are required.
If in dynamic mode collections that don't exist will be created on insert and
on query no error will be raised. If set to true (default), any collections
that do not exist on insert or query will result in an error being raised.
Whether dynamic or static is chosen depends on the database design of the
project. For a production setup where lots of control is required, it is
recommended to have static set to true, which is the default.
Why even have dynamic mode?
Dynamic mode can be easier for development and testing (especially when you
don't know what the database structure will look like) then after that point
static mode can be turned on for production.

  
    
  
  Repo Setup


To use the adapter in your repo, make sure your repo uses the ArangoXEcto.Adapter module for the adapter.
defmodule MyApp.Repo do
  use Ecto.Repo,
    otp_app: :my_app,
    adapter: ArangoXEcto.Adapter
end

  
    
  
  Schema Setup


Since ArangoDB uses a slightly different id system, your schema must use the
ArangoXEcto.Schema instead of Ecto.Schema.
defmodule MyApp.Accounts.User do
    use ArangoXEcto.Schema
    import Ecto.Changeset

    schema "users" do
      field :first_name, :string
      field :last_name, :string

      timestamps()
    end

    @doc false
    def changeset(app, attrs) do
      app
      |> cast(attrs, [:first_name, :last_name])
      |> validate_required([:first_name, :last_name])
    end
end

  
    
  
  Dynamic Mode options and indexes


The ArangoXEcto.Schema.options/1 and ArangoXEcto.Schema.indexes/1 options
can be optionally called to set options and indexes to be created in dynamic
mode. These options will have no effect in static mode.
For example, if you wanted to use a UUID as the key type and create an index
on the email the following can be used.
defmodule MyApp.Accounts.User do
    use ArangoXEcto.Schema
    import Ecto.Changeset

    options [
      keyOptions: %{type: :uuid}
    ]

    indexes [
      [fields: [:email]]
    ]

    schema "users" do
      field :email, :string

      timestamps()
    end

    @doc false
    def changeset(app, attrs) do
      app
      |> cast(attrs, [:first_name, :last_name])
      |> validate_required([:first_name, :last_name])
    end
end
Please refer to the Schema documentation for more information on the available options.

  
    
  
  Migrations


Note
Using migrations is only required in static mode (the default)
If in dynamic mode, the adapter will automatically create collections if they
don't already exist.
Refer to ArangoXEcto.Migration
for more information on usage.
defmodule MyApp.Repo.Migrations.CreateUsers do
    use ArangoXEcto.Migration

    def change do
      create collection(:users) do
        add :first_name, :string, comment: "first_name column"
        add :last_name, :string

        timestamps()
      end

      create index(:users, [:email])
    end
end

  
    
  
  Raw AQL queries


A lot of the time it is far more efficient to just run a raw AQL query, there's
a function for that.
ArangoXEcto.aql_query(
    Repo,
    "FOR var in users FILTER var.first_name == @fname AND var.last_name == @lname RETURN var",
    fname: "John",
    lname: "Smith"
  )
This query will return a result such as:
{:ok,
    [
        %{
          "_id" => "users/12345",
          "_key" => "12345",
          "_rev" => "_bHZ8PAK---",
          "first_name" => "John",
          "last_name" => "Smith"
        }
    ]}
This is awesome functionality, but a lot of the time we will want to resemble a
specific struct. This is actually quite easy with the help of the
ArangoXEcto.load/2 function. The same query above could be extended to also
convert the output:
ArangoXEcto.aql_query(
    Repo,
    "FOR var in users FILTER var.first_name == @fname AND var.last_name == @lname RETURN var",
    fname: "John",
    lname: "Smith"
  )
  |> case do
      {:ok, results} ->
        ArangoXEcto.load(results, User)

      {:error, _reason} -> []
  end
This will return something like:
[
    %User{
      id: "12345",
      first_name: "John",
      last_name: "Smith"
    }
]
This is clearly a much better representation of the result and can be used in
further Ecto methods.

  
    
  
  Graph relations


You can find out how to write graph relations in the Graphing
Guide

  
    
  
  More information


To learn about using the schema functions for representing graph relationships and examples, read the docs at
ArangoXEcto.Schema.
To read more about Edge Schemas and how to extend edge schemas to add additional fields, read the docs on
ArangoXEcto.Edge.
To learn how to use the helper functions (as well as other useful methods) check out the
full documentation.
For more examples and full documentation, please refer to the Documentation.


  

    
Testing with ArangoXEcto
    



  

    
Graphing
    

Ecto traditionally is made for relational databases and hence relations between schemas is
represented in such a way. A graph relation (edges) can be thought of as many-to-many relations in
the relational database world. When it comes to representing graph relations in Ecto, that is
exactly how it works in ArangoXEcto.
To use a graph relation you define an outgoing and an incoming relation on the two schemas,
for example the following will create a graph relationship between User -> UserPost -> Post.
The UserPost edge module will be created automatically.
defmodule MyApp.User do
  schema "users" do
    field :first_name, :string
    field :last_name, :string

    outgoing :posts, MyApp.Post
  end
end

defmodule MyApp.Post do
  schema "posts" do
    field :title, :string

    incoming :users, MyApp.User
  end
end
Behind the scenes this works very similar to a many_to_many relationships but has a few key
differences. As you may know, in a graph an edge can have multiple different node types that it
connects to/from. ArangoXEcto uses a special relation type that is based on the principal of
many-to-many but modified to allow such relationships.
For example, you may have a User schema that you want to connect to Post and Comment. You
may not want to have two seperate relationships (e.g. :posts and :comments) and want to
combine it all under one (e.g. :content). This is what the ArangoXEcto adapter enables. You can
read more about this type of relationship below.

  
    
  
  Edge Modules


When in dynamic mode the ArangoXEcto adapter dynamically creates and manages edge collections.
Each edge collection will be created as an Ecto schema when they are first used. This means that
you don't need to create edge collections manually. When in static mode you need to define edges
manually.
The edge module will be created under the closest common parent module of the passed modules
plus the Edges alias. The order of the edge name will always be alphabetical to prevent
duplicate edges. For example, if the modules were MyApp.Apple.User and MyApp.Apple.Banana.Post
then the edge would be created at MyApp.Apple.Edges.PostUser. This assumes that the edge
collection name was generated and not explicitly defined, if it was PostUser would be replaced
with the camel case of that collection name (i.e. address_people would be AddressPeople).

  
    
  
  Multiple edge schemas


Creating a graph relation that has multiple schemas through the same edge is possible in
ArangoXEcto. For example, take the following.
graph TD
User --> edge(UsersContent)
edge(UsersContent) --> Post
edge(UsersContent) --> Comment
Users can have posts or comments through the same edge. This works because edges can have multiple
from and to schemas. For example if we were to define the UsersContent edge it would look like
this:
defmodule MyApp.Edges.UsersContent do
  use ArangoXEcto.Edge,
      from: User,
      to: [Post, Comment]

  schema "users_content" do
    edge_fields()
  end
end
We can then define our outgoing definition for the User schema like the following.
defmodule MyApp.User do
  schema "users" do
    field :first_name, :string
    field :last_name, :string

    outgoing(
      :my_content,
      %{
        Post => &Post.changeset/2,
        Comment => &Comment.changeset/2
      },
      edge: ArangoXEcto.Edges.UsersContents
    )
  end
end
The definition of outgoing here is slightly different from above. Instead of specifying a single
schema module we specify a map where the keys are schema modules and the values are a list of
field names to check if it exists in a result to match it with the module. This is an OR
condition, so if you had [:a, :b] that would mean if a result had :a it would match or if it
had :b it would match. If a result had both it would match.
Notice that the edge here was explicitly defined. This is not necessary if you aren't doing
anything custom on the edge and not including this would just generate an edge like the one
above. But remember a migration is still required when in static mode.
You can also do the same with the ArangoXEcto.Schema.incoming/3 function.
Preloading
Due to how graph relations work the regular Ecto.Repo.preload/3 function will only return maps
instead of structs. If you want to preload the structs you can use the ArangoXEcto.preload/4
function.
iex> Repo.all(User) |> ArangoXEcto.preload(Repo, [:my_content])
[%User{id: 123, my_content: [%Post{...}, %Comment{...}]}]


  

    
Searching with ArangoSearch
    

ArangoDB uses ArangoSearch to index collections to improve the searchability of them. With this
you can do things like have multiple collections in one "view". A view is a concept that is
essentially take one or more collections and indexes it using whatever "analyzer(s)" you choose to
apply.
To query a View you just use it as if you were using any other collection schema. It will return
the results the same as if you were querying that schema.
To create a View it is very similar to how you create a collection schema. The following will
create a view that has primary sorts on :created_at and :name, it will store the :email and the
:first_name & :last_name fields. Most importantly it will create a link to the MyApp.Users
schema and set the analyzer for the :name field to :text_en. Some options can be set also.
defmodule MyApp.UserSearch do
  use ArangoXEcto.View

  alias ArangoXEcto.View.Link

  view "user_search" do
    primary_sort :created_at, :desc
    primary_sort :name

    store_value [:email], :lz4
    store_value [:first_name, :last_name], :none

    link MyApp.Users, %Link{
      includeAllFields: true,
      fields: %{
        name: %Link{
          analyzers: [:text_en]
        }
      }
    }

    options  [
      primarySortCompression: :lz4
    ]
  end
end
Querying is done exactly the same as a normal schema except the result will not be a struct.
iex> Repo.all(MyApp.UsersView)
[%{first_name: "John", last_name: "Smith"}, _]
You can find out more info in the ArangoXEcto.View module.
To query using the search function you can use the ArangoXEcto.Query.search/3 and
ArangoXEcto.Query.or_search/3 functions. For example, if we wanted to search using the text
analyzer we could do the following.
import ArangoXEcto.Query

from(UsersView)
|> search([uv], fragment("ANALYZER(? == ?, \\"text_en\\")", uv.first_name, "John"))
|> Repo.all()
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The ArangoDB adapter for Ecto.
ArangoXEcto is provides the following functionality:
	Full Ecto compatability

	ArangoDB anonymous graphs

	Geographic data

	ArangoSearch (views) and Analyzers


The functions in this module are the base functions for interacting with ArangoDB that aren't through Ecto.
All the Ecto functionality hindges on the functions in this module. For example, queries throuh 
Ecto will use on the aql_query/4 function in this module.

  
    
  
  Ecto compatibility


To use the ArangoDB with Ecto you will need to use the ArangoXEcto.Adapter module in your repo.
defmodule MyApp.Repo do
  use Ecto.Repo,
    otp_app: :my_app,
    adapter: ArangoXEcto.Adapter
end
You will also have to set the configuration as below. You can set either static or dynamic mode,
the default is static mode and the option can be omitted. Find out more in the next section.
config :my_app, MyApp.Repo,
  database: "my_db",
  endpoints: "http://1.2.3.4:8529",
  username: "my_user,
  password: "my_password",
  static: true

  
    
  
  Static or Dynamic Mode


In addition to default config variables, the static boolean config option controls the use of
migrations. By default the value is true and will act as other Ecto adapters whereby migrations
are needed to create the collections. Any collections that do not exist on insert or query will 
result in an error being raised.
If you set it to false, then you will operate in dynamic mode, therefore collections that don't
exist will be created on insert and on query no error will be raised.
Whether static (default) or dynamic is chosen depends on the database design of the project. 
For a production setup where lots of control is required, it is recommended to have static set 
to true, hence this is the default. Sometimes in dev it can be easier to work in dynamic mode
for smaller projects, however this can cause database inconsistencies in larger projects.

  
    
  
  Schemas


Instead of using the Ecto.Schema module the ArangoXEcto.Schema module needs to be used. This
is to enable the use of a binary_id that ArangoDB requires.
defmodule MyApp.Accounts.User do
  use ArangoXEcto.Schema
  import Ecto.Changeset

  schema "users" do
    field :first_name, :string
    field :last_name, :string

    timestamps()
  end

  @doc false
  def changeset(app, attrs) do
    app
    |> cast(attrs, [:first_name, :last_name])
    |> validate_required([:first_name, :last_name])
  end
end
When using dynamic mode you can define options/1 and indexes/1 can be optionally called inside
the schema to set options and indexes to be created in dynamic mode. These options will have no
effect in static mode.
For example, if you wanted to use a uuid as the key type and create an index on the email the
following can be used.
defmodule MyApp.Accounts.User do
    use ArangoXEcto.Schema
    import Ecto.Changeset

    options [
      keyOptions: %{type: :uuid}
    ]

    indexes [
      [fields: [:email]]
    ]

    schema "users" do
      field :email, :string

      timestamps()
    end

    @doc false
    def changeset(app, attrs) do
      app
      |> cast(attrs, [:first_name, :last_name])
      |> validate_required([:first_name, :last_name])
    end
end
Please refer to ArangoXEcto.Schema for more information on the available options.

  
    
  
  Migrations


Migrations in ArangoXEcto operate just like in other Ecto adapters. However, ArangoXEcto uses its
own migration commands to allow for interoperability between databases.
For example, you might want to create a users collection with an index and use ArangoSearch with a
custom analyzer to make querying more efficient. The below migration could be used to do just that.
defmodule MyProject.Repo.Migrations.CreateUsers do
  use ArangoXEcto.Migration

  def change do
    create analyzer(:norm_en, :norm, [:frequency, :position], %{
       locale: "en",
       accent: false,
       case: :lower
     })

    create collection(:users) do
      add :first_name, :string, comment: "first_name column"
      add :last_name, :string
      add :gender, :integer
      add :age, :integer
      add :location, :map

      timestamps()
    end

    create index(:users, [:age])
    create unique_index(:users, [:location])

    create view(:user_search, commitIntervalMsec: 1, consolidationIntervalMsec: 1) do
      add_sort(:created_at, :desc)
      add_sort(:first_name)

      add_store([:first_name, :last_name], :none)

      add_link("users", %Link{
        includeAllFields: true,
        fields: %{
          last_name: %Link{
            analyzers: [:identity, :norm_en]
          }
        }
      })
    end
  end
end
You can find more information about how migrations are implemented in the ArangoXEcto.Migration
module.

  
    
  
  Sandbox


Sandbox for concurrent tests is implemented similar to the implementation in ecto_sql. See
ArangoXEcto.Sandbox for more info.

  
    
  
  Graphs


Ecto traditionally is made for relational databases and hence relations between schemas is
represented in such a way. A graph relation (edges) can be thought of as many-to-many relations in
the relational database world. When it comes to representing graph relations in Ecto, that is
exactly how it works in ArangoXEcto.
To use a graph relation you define an outgoing and an incoming relation on the two schemas,
for example the following will create a graph relationship between User -> UserPost -> Post.
The UserPost edge module will be created automatically.
defmodule MyApp.User do
  schema "users" do
    field :first_name, :string
    field :last_name, :string

    outgoing :posts, MyApp.Post
  end
end

defmodule MyApp.Post do
  schema "posts" do
    field :title, :string

    incoming :users, MyApp.User
  end
end
Behind the scenes this works very similar to a many_to_many relationships but has a few key
differences. As you may know, in a graph an edge can have multiple different node types that it 
connects to/from. ArangoXEcto uses a special relation type that is based on the principal of
many-to-many but modified to allow such relationships.
For example, you may have a User schema that you want to connect to Post and Comment. You
may not want to have two seperate relationships (e.g. :posts and :comments) and want to
combine it all under one (e.g. :content). This is what the ArangoXEcto adapter enables. You can
read more about this type of relationship below.

  
    
  
  Edge Modules


When in dynamic mode the ArangoXEcto adapter dynamically creates and manages edge collections. 
Each edge collection will be created as an Ecto schema when they are first used. This means that 
you don't need to create edge collections manually. When in static mode you need to define edges
manually.
The edge module will be created under the closest common parent module of the passed modules
plus the Edges alias. The order of the edge name will always be alphabetical to prevent 
duplicate edges. For example, if the modules were MyApp.Apple.User and MyApp.Apple.Banana.Post
then the edge would be created at MyApp.Apple.Edges.PostUser. This assumes that the edge 
collection name was generated and not explicitly defined, if it was PostUser would be replaced 
with the camel case of that collection name (i.e. address_people would be AddressPeople).

  
    
  
  Multiple edge schemas


Creating a graph relation that has multiple schemas through the same edge is possible in
ArangoXEcto. For example, take the following.
graph TD
User --> edge(UsersContent)
edge(UsersContent) --> Post
edge(UsersContent) --> Comment
Users can have posts or comments through the same edge. This works because edges can have multiple
from and to schemas. For example if we were to define the UsersContent edge it would look like
this:
defmodule MyApp.Edges.UsersContent do
  use ArangoXEcto.Edge,
      from: User,
      to: [Post, Comment]

  schema "users_content" do
    edge_fields()
  end
end
We can then define our outgoing definition for the User schema like the following.
defmodule MyApp.User do
  schema "users" do
    field :first_name, :string
    field :last_name, :string

    outgoing(
      :my_content,
      %{
        Post => &Post.changeset/2,
        Comment => &Comment.changeset/2
      },
      edge: ArangoXEcto.Edges.UsersContents
    )
  end
end
The definition of outgoing here is slightly different from above. Instead of specifying a single
schema module we specify a map where the keys are schema modules and the values are a list of
field names to check if it exists in a result to match it with the module. This is an OR
condition, so if you had [:a, :b] that would mean if a result had :a it would match or if it
had :b it would match. If a result had both it would match.
Notice that the edge here was explicitly defined. This is not necessary if you aren't doing
anything custom on the edge and not including this would just generate an edge like the one
above.
Preloading
Due to how graph relations work the regular Ecto.Repo.preload/3 function will only return maps
instead of structs. If you want to preload the structs you can use the ArangoXEcto.preload/4
function.
iex> Repo.all(User) |> ArangoXEcto.preload(Repo, [:my_content])
[%User{id: 123, my_content: [%Post{...}, %Comment{...}]}]

  
    
  
  Geodata


GeoJSON is supported through the Geo module and a handy wrapper is provided in the
ArangoXEcto.GeoData module. This module will just verify and create Geo structs that can then be
used in geojson fields. The ArangoXEcto.Types.GeoJSON module defines the GeoJSON type that can
be used when defining fields, for example below.
schema "users" do
  field :location, ArangoXEcto.Types.GeoJSON
end
You can define a geoJson index on the field using either migrations or dynamic index creation.
# Migration
create index(:users, [:location], type: :geo, geoJson: true)

# Dynamic creation
indexes [
  [fields: [:location], type: :geo, geoJson: true]
]
You can use Geo structs to query the database.

  
    
  
  ArangoSearch


ArangoDB uses ArangoSearch to index collections to improve the searchability of them. With this
you can do things like have multiple collections in one "view". A view is a concept that is
essentially take one or more collections and indexes it using whatever "analyzer(s)" you choose to
apply.
To query a View you just use it as if you were using any other collection schema. It will return
the results the same as if you were querying that schema.
To create a View it is very similar to how you create a collection schema. The following will
create a view that has primary sorts on :created_at and :name, it will store the :email and the
:first_name & :last_name fields. Most importantly it will create a link to the MyApp.Users
schema and set the analyzer for the :name field to :text_en. Some options can be set also.
  defmodule MyApp.UserSearch do
use ArangoXEcto.View

alias ArangoXEcto.View.Link

view "user_search" do
  primary_sort :created_at, :desc
  primary_sort :name

  store_value [:email], :lz4
  store_value [:first_name, :last_name], :none

  link MyApp.Users, %Link{
    includeAllFields: true,
    fields: %{
      name: %Link{
        analyzers: [:text_en]
      }
    }
  }

  options  [
    primarySortCompression: :lz4
  ]
end
  end
Querying is done exactly the same as a normal schema except the result will not be a struct.
iex> Repo.all(MyApp.UsersView)
[%{first_name: "John", last_name: "Smith"}, _]
You can find out more info in the ArangoXEcto.View module.
To query using the search function you can use the ArangoXEcto.Query.search/3 and
ArangoXEcto.Query.or_search/3 functions. For example, if we wanted to search using the text
analyzer we could do the following.
import ArangoXEcto.Query

from(UsersView)
|> search([uv], fragment("ANALYZER(? == ?, \"text_en\")", uv.first_name, "John"))
|> Repo.all()

  
    
  
  Mix Tasks


ArangoXEcto supplies multiple mix tasks for use with migrations. They are:
	mix arango.migrate - Runs forward through migrations
	mix arango.rollback - Rolls back migrations
	mix arango.gen.migration - Generates a migration file

More information on their usage can be found in their various documentation.
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Ecto adapter for ArangoDB using ArangoX
This implements methods for Ecto.Adapter. These functions should not be accessed directly
and should only be used by Ecto. Direct interaction functions are in the ArangoXEcto module.
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Methods to manipulate an Ecto Changeset
The methods within the module are specific to ArangoXEcto and only exist here if there isn't an 
adequite function available already in the Ecto.Changeset module.
When working with changesets you need to cast or put assocs, well you need to do that for graph
relations to. However, you need to use a special version of the function called
ArangoXEcto.Changeset.cast_graph/3. This works like the following.
defmodule MyApp.User do
  import Ecto.Changeset
  import ArangoXEcto.Changeset

  ...

  def changeset(user, attrs \ %{}) do
    user
    |> cast(attrs, [...])
    |> cast_graph(:my_content, with: %{
      Post => [:title],
      Comment => [:text]
    })
  end
end
You can also use the put version (ArangoXEcto.Changeset.put_graph/4) just like you would use
put_assoc/4.

  
    
  
  cast_graph vs cast_assoc


cast_graph and cast_assoc (also the put versions) are very similar in functionality but with 
some key differences. Firstly, the syntax. You would have seen above that cast_graph/3 allows
for a module or a mapper. Secondly, cast_graph/3 allows for the special multiple nodes to edges
behaviour as seen above.
Note
cast_assoc/3 and put_assoc/4 will NOT work properly because of how the graph relations
work. So you will need to make sure to use the cast_graph/3 and put_graph/4 functions.
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Defines an Arango Edge collection as an Ecto Schema Module.
This will define the required fields of an edge (_from and _to) and will define the default changeset.
Edge modules are dynamically created in the environment if they don't already exist. For more on 
how edge modules are dynamically generated, please read ArangoXEcto.edge_module/3.
Edges utilise Ecto relationships so that the powerful Ecto features can be used. Each Node 
requires a relationship to be set, either a outgoing/3 or incoming/3. Behind the scenes this 
creates a relationship similar to an Ecto many_to_many relationship and generates (or uses the 
provided) edge module as the intermediary schema. 
Since the edge collection uses the full _id instead of the _key for the _from and _to 
fields, we can't use the :id field. Schemas actually have an additional field which is 
:__id__ and stores the _id value. 

  
    
  
  Creating an edge


Defining an edge is similar to how you would define a collection.
When defining an edge schema you must define the :from and :to fields on the schema. You can
use the edge_fields/0 function as a shortcut to define these fields.
A changeset/2 function is automatically defined on the custom schema module but this must be 
overridden this so that you can cast and validate the custom fields. The edges_changeset/2 
method should be called to automatically implement the casting and validation of the _from and 
_to fields. It does not have to be before any custom field operations but it good convention to 
do so.

  
    
  
  Example


defmodule MyProject.UserPosts do
  use ArangoXEcto.Edge,
      from: User,
      to: Post

  import Ecto.Changeset

  schema "user_posts" do
    edge_fields()

    field(:type, :string)
  end

  def changeset(edge, attrs) do
    edges_changeset(edge, attrs)
    |> cast(attrs, [:type])
    |> validate_required([:type])
  end
end

  
    
  
  Multiple from and to schemas


Unlike in a regular many-to-many relationship, edges in ArangoDB can have multiple schemas
associated with it in the same from/to fields. In ArangoXEcto this is represented by using a list
for the from and to options when defining an edge. For example, you could have an edge like
the following.
defmodule MyProject.MyContent do
  use ArangoXEcto.Edge,
      from: User,
      to: [Post, Comment]

  ...
end
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ArangoDB specific Ecto.Query functions.
The all/1, delete_all/1 and update_all/1 functions in this module convert Ecto.Query 
structs into AQL syntax.
The Arango specific functions are available to support ArangoSearch questions and perform graph
queries.

  
    
  
  ArangoSearch queries


ArangoSearch queries can be performed through the search/3 and or_search/3 macros. For
example, if you wanted to do a wildcard search for the title of your favorite movie you can do the
following.
from(MoviesView)
|> search([mv], fragment("LIKE(?, ?)", mv.title, "%War%"))
|> Repo.all()
You can see that a fragment is used to incluse custom AQL. If you wanted to use a specific 
analyzer, for example for case-insensitive searches, you could so using a fragment also like 
below.
from(MoviesView)
|> search([mv], fragment("ANALYZER(LIKE(?, ?), \"norm_en\")", mv.title, "%war%"))
|> Repo.all()

  
    
  
  Graph searches


You can do graph queries inside Ecto queries. To do this you just use the graph/5 macro
provided. This will generate the required fragment to do graph queries.
For example, take the following AQL query.
FOR u IN 1..3 OUTBOUND "user/bob" friends
  RETURN u
You can represent that using the following Ecto query. Note that a select is required since Ecto
needs to know what fields to get when querying on a fragment.
from(
  u in graph(1..3, :outbound, "user/bob", "friends"), 
    select: map(u, [:first_name, :last_name])
)
|> Repo.all()
Credit
This initial code for this module was used from 
https://github.com/ArangoDB-Community/arangodb_ecto/blob/master/lib/arangodb_ecto/query.ex.
Credit for the initial code goes to mpoeter. Updates were made since to enable additional
functionality and to work with the latest Ecto version.
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An ArangoDB specific implementation of the Ecto.Schema module.
The primary key is the Arango _key field and is mapped to :id. The _id field is also 
provided in the :__id__ field. The :__id__ field is primarily used for graph associations but
is available in all structs.
Schema modules should use this module by adding use ArangoXEcto.Schema to the module. The only
exception to this is if the collection is an edge collection, in that case refer to 
ArangoXEcto.Edge.
This module works, for the most part, the same as the Ecto.Schema module. Where the two modules
differ is that this module sets the primary key and adds the :__id__ field, as described above.
In addition, additional functionality for ArangoDB is available, such as outgoing and incoming
relations and collection indexes & options.

  
    
  
  Example


defmodule MyProject.Accounts.User do
  use ArangoXEcto.Schema
  import Ecto.Changeset

  schema "users" do
    field :first_name, :string
    field :last_name, :string

    outgoing :posts, Post

    timestamps()
  end

  @doc false
  def changeset(app, attrs) do
    app
    |> cast(attrs, [:first_name, :last_name])
    |> validate_required([:first_name, :last_name])
  end
end
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Defines an analyzer for use in views
This is only used when in dynamic mode. When using static mode you will need to define migrations
for analyzers and any Analyzer definitions using this module will be ignored.
Since analyzer defintions are short and you may have many of them, you can just define multiple
analyzer modules in one file, e.g. named analyzers.ex.

  
    
  
  Example


defmodule MyApp.Analyzers do
  use ArangoXEcto.Analyzer

  norm :norm_en, [:frequency, :norm, :position], %{
    locale: "en",
    accent: false,
    case: :lower
  }

  # this exists by default but is just used as an example
  text :text_en, [:frequency, :norm, :position], %{
    locale: "en",
    accent: false,
    stemming: true,
    case: :lower
  }

  # Needed to compile the analyzers
  build()
end

  
    
  
  Features


The following are the features available to all the analyzers. Some analyzers and functions need certin features enabled,
refer to the ArangoDB docs for more info.
* `:frequency` - (boolean) - track how often a term occurs.
* `:norm` - (boolean) - calculate and store the field normalization factor that is used to score fairer if the same term is repeated, reducing its importance.
* `:position` - (boolean) - enumerate the tokens for position-dependent queries.
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ArangoSearch view module
Defines a schema for a view to help create and manage Arango Search views.

  
    
  
  Creation


Like for collections, the same static vs dynamic system is in place.
If in dynamic mode and a collection that a view links to doesn't exist when querying,
it will be created automatically. If in static mode an error will be raised if the the
appropriate migration has not been made. Check out the ArangoXEcto.Migration module for
more info.
Like for collections, there is no check if a view exists when use the
ArangoXEcto.aql_query/4 function and will error, so make sure the view exists first.

  
    
  
  Example


  defmodule Something.UserSearch do
use ArangoXEcto.View

alias ArangoXEcto.View.Link

view "user_search" do
  primary_sort :created_at, :desc
  primary_sort :name

  store_value [:email], :lz4
  store_value [:first_name, :last_name], :none

  link MyApp.Users, %Link{
    includeAllFields: true,
    fields: %{
      name: %Link{
        analyzers: [:text_en]
      }
    }
  }

  options  [
    primarySortCompression: :lz4
  ]
end
  end

  
    
  
  Defining the analyzer module


When in dynamic mode the analyzer module needs to be passed to the view so that 
the analyzers will be automatically created. This option will be ignored in static mode. 
You can pass the analyzer module by passing the module to the :analyzer_module option on 
the use statement.
use ArangoXEcto.View, analyzer_module: Something.Analyzers

  
    
  
  Querying


Views essentially operate as virtual wrappers of Ecto Schemas. You can use them just like
other schemas to query on and all the fields available are a culmination of the fields on the
link schemas. This is how it works in the ArangoDB so to keep it true to function, it
functions the same here.
Querying is done exactly the same as a normal schema except the result will not be a struct. This is
explained further below.
iex> Repo.all(MyApp.UsersView)
[%{first_name: "John", last_name: "Smith"}, _]

  
    
  
  Ecto Query Search


Since the Arango Search function heavily relies on the AQL SEARCH operation it only makes
sense for this to also work in Ecto Queries. You can find more info about this under ArangoXEcto.Query.search/3
and ArangoXEcto.Query.or_search/3.
The search operation functions the same as the Ecto.Query.where/3 clause so that can be used for more reference.
You can also use fragments to use special analyzers, an example is given below.
Note
You must import the ArangoXEcto.Query function to use the search query macro.
iex> MyApp.UsersView |> search(gender: :male) |> Repo.all()
[%{gender: :male}, ...]

iex> from(MyApp.UsersView) |> search([uv], uv.gender == :female) |> Repo.all()
[%{gender: :female}, ...]

iex> UsersView |> search([uv], fragment("ANALYZER(? == ?, "identity")", uv.first_name, "John")) |> Repo.all()
[%{first_name: "John"}]
Unfortunately this won't work as an argument to the Ecto Query from macro (e.g. below) and will
only work as above.
# DO NOT USE THIS, IT WILL NOT WORK
iex> from(uv in MyApp.UsersView, search: uv.first_name == "John")
ArgumentError
Of course you can also use AQL queries. Noting that you need to ensure the view is created already
because it will not be checked.
  iex> ArangoXEcto.aqlquery(Repo,
  ...>    "FOR uv IN @@view SEARCH ANALYZER(uv.firstname == @first_name, "identity") RETURN uv",
  ...>    "@view": UsersView.__view(:name),
  ...>    first_name: "John"
  ...> )
  {:ok, [%{"first_name" => "John"}]}
Sorting
Since views work with ecto queries as per usual, you can use functions such as sort in Ecto queries.
If you want to sort based on the BM25 score for example, you can use fragments like below.
iex> UsersView
...> |> search(gender: :male)
...> |> order_by([uv], fragment("BM25(?)", uv))
...> |> select([uv], {uv.first_name, fragment("BM25(?)", uv)})
[{"John", 1.8}, {"Bob", 1.8}]

  
    
  
  Loading results


Due to how views function and the possibility of multiple types of returns, the result of a query
cannot be automatically loaded to a struct with Ecto so you will have to use the ArangoXEcto.load/2 function.
It does still load the values using the field loaders to the correct type, so if you don't need to load
it into a struct you can skip this.
iex> Repo.all(MyApp.UsersView) |> ArangoXEcto.load(MyApp.User)
[%User{first_name: "John", last_name: "Smith"}, _]
Since you can have multiple different schemas linked, the ArangoXEcto.load/2 function supports
passing multiple module options that will match against the arango _id to load the correct module.
iex> Repo.all(MyApp.UsersView) |> ArangoXEcto.load([MyApp.User, MyApp.Post])
[%User{first_name: "John", last_name: "Smith"}, %Post{name: "abc"}]
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    ArangoXEcto.View.Link - ArangoX Ecto v2.0.1
    
    

    


  
  

    
ArangoXEcto.View.Link 
    



      
Defines the structure of a link
This follows the format of the link properties defined in ArangoDB. For more
information check out the ArangoDB docs.

  
    
  
  Example


%ArangoXEcto.View.Link{
  includeAllFields: true,
  fields: %{
    name: %ArangoXEcto.View.Link{
      analyzers: [:text_en]
    }
  }
}
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ArangoXEcto.GeoData 
    



      
Methods for interacting with ArangoDB GeoJSON and geo related functions
The methods within this module are really just helpers to generate Geo structs.
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    ArangoXEcto.Types.GeoJSON - ArangoX Ecto v2.0.1
    
    

    


  
  

    
ArangoXEcto.Types.GeoJSON 
    



      
Defines a GeoJSON type for use in ecto schemas
This will handle conversion of a Geo struct into a map for storage in the database.
Use as the type of a field in an Ecto schema. For example:
schema "users" do
  field :location, ArangoXEcto.Types.GeoJSON
end
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    ArangoXEcto.Migration - ArangoX Ecto v2.0.1
    
    

    


  
  

    
ArangoXEcto.Migration behaviour
    



      
Modify the database through static migrations.
NOTE
ArangoXEcto can dynamically create collections for you and can be enabled by setting static: false in your app config. Refer to ArangoXEcto for more info. However, this is primarily
useful for dev applications and migrations should be used for production level applications.
Each migrations typically have an up and down function or just a change function. If using
separate up and down functions, these will allow for the database to migrated forward or
rolled back. If using the change function then the migrations for going forward are defined and
automatically reversed in the case of a rollback.
Migrations that have been executed in a database for ArangoXEcto are stored in a system collection
called _migrations (this is a hidden system collection). This allows ArangoXEcto to track what
has already been run so that it knows what migrations can be run or rolled back. You can configure
the name of this table with the :migration_source configuration option and the name of the
repository that manages migrations can be configured with :migration_repo.

  
    
  
  Two (or more) servers, one DB, oh no!!


You might be wondering what happens when there are two or more applications trying to run
migrations on the database at once. If two or more instances of the database try to write to the
database at the same time this could be a huge problem, causing unpredictable results. A lot of
databases use locking as a mechanism to solve this. I.e. one connection will lock writing to the
database so others cannot write. ArangoDB doesn't do this, so how can we solve this? 
Luckily we don't have to worry about this as ArangoDB handles this for us through dynamic locks.
Essentially if two connections try to write on the same part of the database then one of them will
just fail as the first has acquired an exclusive lock.

  
    
  
  Migration creation


Migration files are stored in the "priv/MY_REPO/migrations" (where MY_REPO is a lowercase
underscored name of your repository. For example, if you repo module was MyApp.MyRepo then the
path would be "priv/my_repo/migrations" or if your repo module was MyApp.ThisIsTheCoolestRepo
then your migrations would be in "priv/this_is_the_coolest_repo/migrations". The directory can
be overridden when running the mix tasks or in the configuration.
Each migration filename will have a timestamp number followed by a unique name seperated by an
underscore. For example if you wanted to add a users collection could put the migration in a file
at "priv/repo/migrations/20240928200000_add_users_collection.exs, with contents:
defmodule Repo.Migrations.AddUsersCollection do
  use ArangoXEcto.Migration

  def up do
    create collection(:users) do
      add :first_name, :string, comment: "first_name column"
      add :last_name, :string
      add :gender, :integer
      add :age, :integer
      add :location, :map

      timestamps()
    end
  end

  def down do
    drop collection("users")
  end
end
The up/0 function is responsible for migrating the database forward, while the down/0 function
is responsible for rolling back this migration. The down/0 function must always reverse the
up/0 action. Inside both of these functions we use various API methods defined in this module to
perform actions on the database. We can manage collections, indexes, views, analyzers and run
custom AQL commands.
Now that our migration is setup, all that is left is to execute it. While migrations can be run
using code (and there are valid use cases for this, e.g. generating releases for production) we
generally will use mix tasks. To do this run the following from the root directory of your
project:
$ mix arango.migrate

If we wanted to reverse the migration we could run:
$ mix arango.rollback -n 1

We must always specify how many migrations to rollback. Whereas mix arango.migrate will always
run all pending migrations
There is one other mix task that is used regularly and it saves us a lot of time. That is the mix arango.gen.migration task. This task will generate a blank migration with boilerplate contents
and use the proper timestamps of when it was generated.
$ mix arango.gen.migration add_users_collection

You can now generate and run migrations successfully. You may be pretty proud of yourself, and
you should be, but there is some more parts to it. You can learn all about migrations in
ArangoXEcto in this module documentation.
IMPORTANT
Order matters!! Make sure you create collections before indexes and views, and analyzers 
before views if they are used. In general this is a good order to follow:
   Analyzers > Collections > Indexes > Views

  
    
  
  ArangoDB Schemas


ArangoDB can take a schema, but it is not strictly required, hence no fields need to be 
provided. The only required thing is the collection name. More info below on how to define
fields. For example, the example provided in the previous section can be provided without defining
the fields.
defmodule Repo.Migrations.AddUsersCollection do
  use ArangoXEcto.Migration

  def up do
    create collection(:users)
  end

  def down do
    drop collection("users")
  end
end
This will work perfectly fine, however there is one caveat, documents in the collection will not
be validated. This means that the migration will only create the collection and not define a
JSONSchema for the collection. Schemas a generated using the ArangoXEcto.Migration.JsonSchema
module, however all documentation on how to use it can be found in this module.

  
    
  
  Mix tasks


As seen in the example above, ArangoXEcto has a few built in mix tasks that can be used to help
with the development workflow. These tasks are similar to the ones found in ecto_sql but are
adapted for the ArangoXEcto context. To allow for using multiple database adapters together they
follow a similar but slightly different pattern, as seen below.
	mix arango.gen.migration - generates a migration that the user can fill in with particular
commands
	mix arango.migrate - migrates a repository
	mix arango.rollback - rolls back a particular migration

For additional help on how to use these tasks you can run mix help COMMAND where COMMAND is
the command you need assistance with.
As mentioned previously, you can also run migrations using code using this module. If you think
you're pretty cool and know what you're doing you can also use the lower level APIs in
ArangoXEcto.Migrator.

  
    
  
  Change (combining up and down)


I know what you're thinking, "Ugh, do I really have to write an up/0 and down/0 function for
every single migration? Surely you could have just written some code the generate the down/0
version for me". Well yes, yes I did. That's what change/0 is for. You just write your regular
up/0 action and it will do some fancy footwork and figure out what the down/0 version would
be. For example, this would operate the same as seen above:
defmodule Repo.Migrations.AddUsersCollection do
  use ArangoXEcto.Migration

  def change do
    create collection(:users) do
      add :first_name, :string, comment: "first_name column"
      add :last_name, :string
      add :gender, :integer
      add :age, :integer
      add :location, :map

      timestamps()
    end
  end
end
Like a good salesman I only gave you half the story, there is one caveat when using this. Not all
commands are reversible and will raise an Ecto.MigrationError.
A great example of a command that cannot be reversed is execute/1 but can easily be made
reversible by calling execute/2 instead. The first argument will be run on up/0 and the second
will be run on down/0.
If you implement up/0 and down/0 they will take precedence over change/0 which won't be
invoked.

  
    
  
  Field Types


The field types provided must match one of the types available in
ArangoXEcto.Migration.JsonSchema. Any other option will raise an error. There is one caveat to
this, the sub_command option is used through add_embed and add_embed_many (essentially a
shortcut for an array of many embeds).
The options that can be passed to each of the types can be found in the
ArangoXEcto.Migration.JsonSchema docs.

  
    
  
  Executing and flushing


Most functions won't be executed until the end of the relevant up, change or down callback.
However, if you call any Ecto.Repo function they will be executed immediately, unless called
inside an anonymous function passed to execute/1.
You may want to ensure that all the previous steps have been executed before continuing. To do
this you can call the flush/0 function to execute everything before.
However flush/0 will raise if it would be called from change function when doing a rollback.
To avoid that we recommend to use execute/2 with anonymous functions instead.
For more information and example usage please take a look at execute/2 function.

  
    
  
  Repo configuration



  
    
  
  Migrator configuration


The following options are not required but can be used to adjust how your migrations are stored
and run.
	:migration_source - The name of the collection to store the migrations that have already
been run. Only the version numbers (timestamps) are stored. The default is _migrations.
Whatever is specified it will be set as a system collection in ArangoDB. The convention is to
prefix the collection name with an underscore (_). You can configure this as follows:
config :my_app, MyApp.Repo, migration_source: "_custom_migrations"

	:migration_repo - This configures which repository the migrations will be stored in. By
default this will be the given repository but it can be overridden. A possible use case of
this is if you wanted all migrations to be stored in a particular database in ArangoDB.
config :my_app, MyApp.Repo, migration_repo: MyApp.MigrationRepo

	:priv - the location where to store important assets, such as migrations. By default this
will be "priv/my_reoo" for a repository module of MyApp.MyRepo and migrations would be
placed in "priv/my_repo/migrations".

	:start_apps_before_migration - A list of applications to be started before migrations are
run. Used by ArangoXEcto.Migrator.with_repo/3 and hence the migration task.
config :my_app, MyApp.Repo, start_apps_before_migration: [:ssl, :some_custom_logger]



  
    
  
  Migrations configuration


The previous section's options were focused on how migrations are run and stored, whereas the
following options are focused on adjusting what values are stored. If you change these after your
app goes into production it will cause unexpected behaviour.
	:migration_timestamps - Modifies the type and field names of :inserted_at and
:updated_at. By default timestamps will be stored as :naive_datetime but this, and the
field names can be configured as seen below:
config :my_app, MyApp.Repo, migration_timestamps: [
  type: :utc_datetime,
  inserted_at: :created_at,
  updated_at: :changed_at
]

	:migration_default_prefix - By default no prefix is used, but you might want to. You can
configure it using this option. This will be overriden by a prefix being passed at the command
level.
config :my_app, MyApp.Repo, migration_default_prefix: "my_migrations_prefix"



  
    
  
  Comments


The schema stored in ArangoDB supports storing comments on the fields. You can specify this by
passing the :comment option when using the add/3, add_embed/3, add_embed_many/3 and the
modify equivalents.
  def up do
    create collection(:users) do
      add :name, :string, comment: "full name column"
      add_embed :facts, comment: "my facts" do
        add :statement, :string, comment: "represents the fact statement"
        add :falsehood, :boolean, comment: "is the fact false?"
      end

      timestamps()
    end
  end

  
    
  
  Prefixes


ArangoXEcto fully supports prefixes, which includes in migrations. Unlike in a database provider
like PostgreSQL, ArangoDB doesn't have the notion of prefixes, hence prefixes actually create a
separate database to create the separation.
  def up do
    create collection(:users, prefix: "base_app") do
      add :first_name, :string, comment: "first_name column"
      add :last_name, :string
      add :gender, :integer
      add :age, :integer
      add :location, :map

      timestamps()
    end

    create index(:users, [:age], prefix: "base_app")
  end
Notice here how the same prefix must be specified on both the collection creation and the index
creation. If you don't do this then they simply won't be created in the same database and will
likely result in an error. You can specify a default prefix, as mentioned above, using the
:migration_default_prefix in your configuration.

  
    
  
  Transaction Callbacks


Migrations are run in transactions. You may need to perform some actions after beginning a
transaction or before committing the migration. You can do this with the after_begin/0 and
before_commit/0 callbacks to your migration.
Sometimes you may want to use these callbacks for every migration and doing so can be quite
repetitive. You can solve this by implementing your own migration module that extends the
ArangoXEcto.Migration module:
defmodule MyApp.Migration do
  defmacro __using__(_) do
    quote do
      use ArangoXEcto.Migration

      def after_begin() do
        repo().query! "SOME ARANGO QUERY"
      end
    end
  end
end
Then in your migrations you can replace use ArangoXEcto.Migration with use MyApp.Migration.

  
    
  
  Example


defmodule MyProject.Repo.Migrations.CreateUsers do
  use ArangoXEcto.Migration

  def change do
    create analyzer(:norm_en, :norm, [:frequency, :position], %{
       locale: "en",
       accent: false,
       case: :lower
     })

    create collection(:users) do
      add :first_name, :string, comment: "first_name column"
      add :last_name, :string
      add :gender, :integer
      add :age, :integer
      add :location, :map

      timestamps()
    end

    create index(:users, [:age])
    create unique_index(:users, [:location])

    create view(:user_search, commitIntervalMsec: 1, consolidationIntervalMsec: 1) do
      add_sort(:created_at, :desc)
      add_sort(:first_name)

      add_store([:first_name, :last_name], :none)

      add_link("users", %Link{
        includeAllFields: true,
        fields: %{
          last_name: %Link{
            analyzers: [:identity, :norm_en]
          }
        }
      })
    end
  end
end
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    ArangoXEcto.Migration.Analyzer - ArangoX Ecto v2.0.1
    
    

    


  
  

    
ArangoXEcto.Migration.Analyzer 
    



      
Used internally by the ArangoXEcto migration.
To define an analyzer in a migration, see ArangoXEcto.Migration.analyzer/4.
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ArangoXEcto.Migration.Collection 
    



      
Used internally by the ArangoXEcto migration.
To define a collection in a migration, see ArangoXEcto.Migration.collection/2.
The attributes in this struct are directly passed to the
ArangoDB API for creation. No validation is done on the
attributes and is left to the database to manage.
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ArangoXEcto.Migration.Command 
    



      
Used internally by the ArangoXEcto migration.
Represents the up and down of a reversible raw command defined by
ArangoXEcto.Migration.execute/1. To make it reversible call ArangoXEcto.Migration.execute/2
instead.
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ArangoXEcto.Migration.Index 
    



      
Used internally by the ArangoXEcto migration.
To define an index in a migration, see ArangoXEcto.Migration.index/3.
The attributes in this struct are directly passed to the
ArangoDB API for creation. No validation is done on the
attributes and is left to the database to manage.
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