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    AshClickhouse

Note: This library is under active development, unstable and the API may change.

An Ash Framework data layer for ClickHouse. It implements the
Ash.DataLayer behaviour using the clickhouse client.
Features
ClickHouse is a full SQL columnar store, so most Ash query features map directly:
	CRUD (create, read, update, destroy)
	filter, sort, limit, offset, select, distinct
	bulk_create (batch INSERT)
	update_query / destroy_query (via ALTER TABLE ... UPDATE/DELETE)
	Native aggregates (count, sum, avg, min, max)
	multitenancy (database- or attribute-based)
	calculate, composite_primary_key, nested_expressions, boolean_filter

Not supported
	transact / lock — ClickHouse has no multi-statement transactions
	keyset — ClickHouse has no token-based keyset pagination (use offset)
	upsert — ClickHouse has no ON CONFLICT (use create + update_query)
	join — JOINs are not yet implemented
	combine (UNION/INTERSECT) — not yet implemented
	filter_relationship / exists (unrelated) / aggregate_relationship — not yet implemented

Installation
def deps do
  [
    {:ash_clickhouse, "~> 0.1.0"}
  ]
end
Quick start
1. Configure a Repo
defmodule MyApp.Repo do
  use AshClickhouse.Repo, otp_app: :my_app
end
# config/config.exs
config :my_app, MyApp.Repo,
  url: "http://localhost:8123",
  database: "my_app_dev"
2. Add to your supervision tree
children = [MyApp.Repo, ...]
3. Define a resource
defmodule MyApp.User do
  use Ash.Resource,
    data_layer: AshClickhouse.DataLayer,
    domain: MyApp.Domain

  import AshClickhouse.DataLayer.Dsl.Macros

  clickhouse do
    table "users"
    repo MyApp.Repo
    engine "MergeTree()"
    order_by "id"
  end

  attributes do
    uuid_primary_key :id
    attribute :name, :string
    attribute :email, :string
  end

  actions do
    defaults [:create, :read, :update, :destroy]
  end
end
4. Create the database and tables
mix ash_clickhouse.setup
mix ash_clickhouse.migrate

5. Use it
{:ok, user} = Ash.create(MyApp.User, %{name: "John", email: "john@example.com"})
users = Ash.read!(MyApp.User)
Configuration
Resource (clickhouse DSL)
	Option	Description
	table	Table name (overrides default)
	repo	The AshClickhouse.Repo module
	database	Database to use (overrides repo default)
	engine	ClickHouse table engine (default "MergeTree()")
	order_by	ORDER BY expression for the engine
	partition_by	PARTITION BY expression
	primary_key	Explicit primary key columns
	settings	Engine settings string
	base_filter	Filter applied to all queries
	default_context	Context merged into every query/changeset
	migrate	Whether to include in migrations (default true)
	index	Declares a data-skipping index (repeatable)

Data-skipping indexes
ClickHouse has no B-tree indexes; it uses data-skipping indexes (minmax,
set, bloom_filter, ngrambf_v1, tokenbf_v1) declared in the table DDL.
Declare them inside the clickhouse block — the index macro may be repeated,
and granularity defaults to 1:
clickhouse do
  table "events"
  repo MyApp.Repo
  order_by "id"

  index name: :idx_user_id, expression: "user_id", type: "bloom_filter"
  index name: :idx_created_at, expression: "created_at", type: "minmax", granularity: 4
end
Indexes are additive only. mix ash_clickhouse.migrate emits them in the
CREATE TABLE statement for new tables, and issues ALTER TABLE ... ADD INDEX IF NOT EXISTS for existing tables that lack them. Changing an existing index's
type/expression is not auto-applied — ADD INDEX IF NOT EXISTS no-ops on
a name collision. The migrate task instead prints a warning (with the exact
DROP INDEX + ADD INDEX SQL to run) when an existing index's stored
definition differs from the DSL. To change a definition, manually ALTER TABLE ... DROP INDEX and re-run the migration. (A typo in type is rejected at compile
time.)
Repo
	Option	Default
	url	"http://localhost:8123"
	username	"default"
	password	""
	database	nil
	timeout	30_000

License
Apache-2.0. See LICENSE.


  

    Changelog

Unreleased
Features
	Data-skipping indexes. Declare ClickHouse data-skipping indexes
(minmax, set, bloom_filter, ngrambf_v1, tokenbf_v1) inside the
clickhouse block via the repeatable index macro. They are emitted in the
CREATE TABLE DDL and added to existing tables with ALTER TABLE ... ADD INDEX IF NOT EXISTS by mix ash_clickhouse.migrate. The index type is
validated against a whitelist at compile time. See guides/migrations.md and
guides/resources.md.

Bug fixes
	UUID heuristic no longer corrupts non-UUID string data. Parameters are
now converted to the 16-byte UUID binary form only when the column is
provably UUID-typed (via Dsl.uuid_attribute_names/1), instead of whenever a
36-character string merely looked like a UUID. This prevents legitimate
:string business identifiers (order numbers, etc.) from being mangled on
insert/update and in WHERE filters.
	Removed dead Module.get_attribute/2 fallbacks in resolve_table_name/1
and repo/1, which always raised (and were silently swallowed) at runtime.
They now use Dsl.table/1 / Dsl.repo/1 directly.

Improvements
	Relationship aggregates are now batched. attach_aggregates/5 issues one
grouped query per aggregate across the whole result set (instead of one query
per record × aggregate), turning an N×M round-trip pattern into M round-trips.
has_many / has_one relationship aggregates are now supported (previously
only belongs_to worked; all others silently returned default_value).
	Consistent, type-aware aggregate decoding. decode_aggregate/2 became
decode_aggregate/4, which resolves the actual Ash attribute type of the
aggregated field instead of sniffing the string's shape. This fixes
Decimal columns being silently downgraded to float and mishandled
scientific notation, and makes query-level and relationship aggregates return
the same decoded type.
	raise_on_untranslatable_filter now defaults to true (fail-closed). An
untranslatable filter on a base_filter (tenant scoping, soft-delete) is now
raised rather than silently dropped, avoiding queries that are less
restrictive than intended. Opt back into the old warning-only behaviour with
config :ash_clickhouse, :raise_on_untranslatable_filter, false.
	Repo cache can now be cleared via AshClickhouse.DataLayer.clear_repo_cache!/0
for test suites that redefine resources between tests.
	Connection errors now log the message and stacktrace before being
swallowed as {:error, _}, and Connection.stop/1 logs a debug message on
shutdown instead of silently masking failures.
	truncate_integer/1 renamed to validate_integer!/1 to reflect that it
validates/parses rather than truncates.
	Documented the intentional difference between strict sanitize!/1
(table/database names) and quote_name/1 (column identifiers), and marked
the unused group_by query field as dead scaffolding.

0.1.0
	Initial release of AshClickhouse, an Ash data layer for ClickHouse.
	Implements Ash.DataLayer with CRUD, filter, sort, limit/offset, select,
distinct, bulk_create, update_query/destroy_query, native aggregates,
multitenancy, calculations, and relationship aggregates.
	Provides the clickhouse DSL, AshClickhouse.Repo, AshClickhouse.Connection,
and mix ash_clickhouse.setup / mix ash_clickhouse.migrate tasks.



  

    Getting Started

This guide walks you through installing AshClickhouse and running your first
resource against a ClickHouse database.
AshClickhouse is an Ash Framework data layer for
ClickHouse. It implements the Ash.DataLayer
behaviour using the clickhouse client.
Note: This library is under active development, unstable, and the API may
change.

Prerequisites
	Elixir ~> 1.17
	A reachable ClickHouse server (default http://localhost:8123)
	An Ash application (domain + resources)

Installation
Add the dependency to mix.exs:
def deps do
  [
    {:ash, "~> 3.0"},
    {:ash_clickhouse, "~> 0.2.0"}
  ]
end
Then fetch it:
mix deps.get

1. Configure a Repo
A Repo holds the connection configuration for a ClickHouse database.
# lib/my_app/repo.ex
defmodule MyApp.Repo do
  use AshClickhouse.Repo, otp_app: :my_app
end
# config/config.exs
config :my_app, MyApp.Repo,
  url: "http://localhost:8123",
  database: "my_app_dev"
2. Add the Repo to your supervision tree
# lib/my_app/application.ex
children = [MyApp.Repo, ...]
3. Define a resource
defmodule MyApp.User do
  use Ash.Resource,
    data_layer: AshClickhouse.DataLayer,
    domain: MyApp.Domain

  import AshClickhouse.DataLayer.Dsl.Macros

  clickhouse do
    table "users"
    repo MyApp.Repo
    engine "MergeTree()"
    order_by "id"
  end

  attributes do
    uuid_primary_key :id
    attribute :name, :string
    attribute :email, :string
  end

  actions do
    defaults [:create, :read, :update, :destroy]
  end
end
Register it on a domain:
defmodule MyApp.Domain do
  use Ash.Domain

  resources do
    resource MyApp.User
  end
end
4. Create the database and tables
mix ash_clickhouse.setup    # CREATE DATABASE IF NOT EXISTS
mix ash_clickhouse.migrate  # CREATE TABLE IF NOT EXISTS ...

5. Use it
{:ok, user} = Ash.create(MyApp.User, %{name: "John", email: "john@example.com"})
users = Ash.read!(MyApp.User)
Next steps
	Resources — the clickhouse DSL block in detail
	Configuration — all Repo and resource options
	Migrations — schema generation and evolution
	Querying — filters, sorting, aggregates, bulk operations
	Multitenancy — database- and attribute-based tenants
	Types — Ash ↔ ClickHouse type mapping
	Telemetry — observability
	Limitations — what is not supported and why



  

    Defining Resources

Resources are defined like any other Ash resource, but use
AshClickhouse.DataLayer as the data layer and a clickhouse DSL block to
configure the backing table.
The clickhouse block
Import the macro module (and only that module) to use the clickhouse block:
import AshClickhouse.DataLayer.Dsl.Macros

clickhouse do
  table "users"
  repo MyApp.Repo
  database "my_app_dev"

  base_filter [status: "active"]
  default_context %{tenant: "org_123"}
  description "Application users"

  engine "MergeTree()"
  order_by "id"
  partition_by "toYYYYMM(inserted_at)"
  primary_key [:id]
  settings "index_granularity = 8192"

  # Data-skipping indexes (ClickHouse has no B-tree indexes). May be repeated;
  # `granularity` defaults to 1.
  index name: :idx_user_id, expression: "user_id", type: "bloom_filter"
  index name: :idx_created_at, expression: "created_at", type: "minmax", granularity: 4

  migrate true
  insert_opts async_insert: 1, wait_for_async_insert: 1
  mutations_sync 1
end
The macro module is intentionally separate from AshClickhouse.DataLayer.Dsl
(the runtime getters). Importing the macro module does not import the
getters, so a resource can define a local helper named like a DSL key (e.g.
table/1) without it being shadowed.
Options
	Option	Type	Default	Description
	table	String.t()	derived from resource	Table name in ClickHouse
	repo	module()	—	The AshClickhouse.Repo module
	database	String.t()	repo default	Database to use (overrides repo default)
	engine	String.t()	"MergeTree()"	ClickHouse table engine
	order_by	String.t()	—	ORDER BY expression for the engine
	partition_by	String.t()	—	PARTITION BY expression
	primary_key	list(atom())	—	Explicit PRIMARY KEY columns
	settings	String.t()	—	Engine settings string
	base_filter	term()	—	Filter applied to all queries
	default_context	map()	—	Context merged into every query/changeset
	description	String.t()	—	Human-readable description
	migrate	boolean()	true	Whether to include in migrations
	index	{name:, expression:, type:} / {name:, expression:, type:, granularity:}	—	Repeatable; declares a data-skipping index
	insert_opts	keyword()	[]	Options applied to bulk inserts
	mutations_sync	nil | 1 | 2	nil	Default mutations_sync for ALTER mutations

Runtime getters
Read the configuration at runtime via AshClickhouse.DataLayer.Dsl:
AshClickhouse.DataLayer.Dsl.table(MyApp.User)            # => "users"
AshClickhouse.DataLayer.Dsl.repo(MyApp.User)             # => MyApp.Repo
AshClickhouse.DataLayer.Dsl.engine(MyApp.User)          # => "MergeTree()"
AshClickhouse.DataLayer.Dsl.migrate?(MyApp.User)        # => true
AshClickhouse.DataLayer.Dsl.insert_opts(MyApp.User)     # => [async_insert: 1, ...]
AshClickhouse.DataLayer.Dsl.mutations_sync(MyApp.User)  # => 1
AshClickhouse.DataLayer.Dsl.indexes(MyApp.User)        # => [%{name:, expression:, type:, granularity:}, ...]
Attributes and types
Attributes map to ClickHouse columns. See Types for the full
mapping. Primary keys become part of the table definition:
attributes do
  uuid_primary_key :id
  attribute :name, :string
  attribute :age, :integer
  attribute :balance, :decimal
  create_timestamp :inserted_at
end
Actions, aggregates, calculations
Standard Ash actions work as expected:
actions do
  defaults [:create, :read, :update, :destroy]
  default_accept :*
end

aggregates do
  count :total_count
  count :adult_count, filter: [age: [gte: 18]]
end
Aggregates supported natively: count, sum, avg, min, max.
Calculations are computed in memory.


  

    Configuration

AshClickhouse is configured in two places: the Repo (connection) and the
resource (clickhouse DSL block).
Repo configuration
Defined in config/config.exs under your OTP app and Repo module:
config :my_app, MyApp.Repo,
  url: "http://localhost:8123",
  username: "default",
  password: "",
  database: "my_app_dev",
  pool_size: 10,
  pool_timeout: 30_000,
  ping_retry: 30_000
	Option	Default	Description
	url	"http://localhost:8123"	ClickHouse HTTP URL
	username	"default"	Credentials username
	password	""	Credentials password
	database	nil	Default database name
	pool_size	10	Connection pool size
	pool_timeout	30_000	Pool checkout timeout (ms)
	ping_retry	30_000	Ping retry interval (ms)

Repo API
The use AshClickhouse.Repo macro provides these functions:
	MyApp.Repo.config/0 — full repo config
	MyApp.Repo.database/0 — configured database
	MyApp.Repo.connection/0 — connection struct
	MyApp.Repo.query/3 / query!/3 — run raw SQL
	MyApp.Repo.insert_rows/4 — batch insert
	MyApp.Repo.ping/0 — true/false readiness check
	MyApp.Repo.create_database/1 / drop_database/1

config/0 and query/3 / query!/3 are defoverridable, so you can override
them in your own Repo module if needed.
Application-wide configuration
A few behaviours are controlled via config :ash_clickhouse:
	Key	Default	Description
	:raise_on_untranslatable_filter	true	Raise (instead of warning) when a filter can't be translated to SQL. Fail-closed, so a base_filter/tenant scope can't be silently dropped. Set to false to revert to warning-only.

# config/config.exs
config :ash_clickhouse, :raise_on_untranslatable_filter, false
The resource → repo resolution is cached in an ETS table for the life of the
VM. Test suites that redefine resources or repo config between tests can clear
it with AshClickhouse.DataLayer.clear_repo_cache!/0.
Resource configuration
See Resources for the full clickhouse DSL options. The most
important ones for configuration are:
	repo — which Repo the resource uses
	database — overrides the repo's default database
	engine, order_by, partition_by, primary_key, settings — table DDL
	base_filter — applied to every query (e.g. soft-delete scoping)
	default_context — merged into every query/changeset
	migrate — whether the resource participates in migrations

Connection options
The connection wrapper (AshClickhouse.Connection) accepts:
	Option	Default	Description
	name	—	Register the connection under this name
	url	"http://localhost:8123"	ClickHouse HTTP URL
	username / password	"default" / ""	Credentials
	database	nil	Default database
	otp_app	—	App to read config from (used by Repo)

The default response format is JSONCompactEachRow.


  

    Migrations

AshClickhouse generates ClickHouse DDL directly from your Ash resources. There
is no separate migration DSL — the table schema is derived from the resource's
attributes and clickhouse DSL options.
Tasks
Two Mix tasks are provided:
mix ash_clickhouse.setup    # CREATE DATABASE IF NOT EXISTS for each repo
mix ash_clickhouse.migrate  # CREATE TABLE (+ ALTER) for each resource

mix ash_clickhouse.setup iterates over all AshClickhouse.Repo modules and
calls create_database/0.
mix ash_clickhouse.migrate iterates over all resources that export
__ash_clickhouse__/1, filters by migrate?/1 and matching repo/1, then:
	Runs Migration.generate_resource_cql/1 (CREATE TABLE IF NOT EXISTS)
	Runs Migration.alter_table_cql/2 (schema evolution for existing tables)
	Runs Migration.alter_indexes_cql/2 (adds missing data-skipping indexes)

Resources with migrate false are skipped.
Generated CREATE TABLE
AshClickhouse.Migration.create_table_cql/1 produces a statement like:
CREATE TABLE IF NOT EXISTS "my_app_dev"."users" (
  "id" UUID,
  "name" String,
  "email" String,
  "age" Int64,
  "inserted_at" DateTime64(6)
)
ENGINE = MergeTree()
ORDER BY (id)
The generated clauses are:
	ENGINE = <engine> (default MergeTree())
	PARTITION BY <partition_by> (if set)
	ORDER BY (<order_by>) (required for most engines)
	PRIMARY KEY (<primary_key>) (if set)
	SETTINGS <settings> (if set)
	INDEX <name> (<expression>) TYPE <type> GRANULARITY <n> (one per index in the clickhouse block)

The database is qualified only when a database is configured on the resource
or repo.
Schema evolution
Because ClickHouse does not support transactional migrations the way
relational databases do, alter_table_cql/2 emits ALTER TABLE statements to
add new columns when the resource definition changes. Run mix ash_clickhouse.migrate
again after changing attributes to apply the diff.
Data-skipping indexes
ClickHouse has no B-tree indexes; it uses data-skipping indexes declared in
the table DDL. Declare them in the clickhouse block (the index macro may be
repeated, and granularity defaults to 1):
clickhouse do
  table "events"
  repo MyApp.Repo
  order_by "id"

  index name: :idx_user_id, expression: "user_id", type: "bloom_filter"
  index name: :idx_created_at, expression: "created_at", type: "minmax", granularity: 4
end
mix ash_clickhouse.migrate emits the indexes in the CREATE TABLE statement
for new tables, and issues ALTER TABLE ... ADD INDEX IF NOT EXISTS for
existing tables that lack them. Index type is validated against a whitelist
(minmax, set, bloom_filter, ngrambf_v1, tokenbf_v1) at compile time,
so a typo fails at compile rather than at migrate.
Indexes are additive only. Changing an existing index's type or
expression is not auto-applied — ADD INDEX IF NOT EXISTS no-ops on a name
collision. Instead, the migrate task prints a warning (with the exact
DROP INDEX + ADD INDEX SQL to run) when an existing index's stored
definition differs from the DSL. To change a definition, manually run:
ALTER TABLE my_db.events DROP INDEX `idx_user_id`;
ALTER TABLE my_db.events ADD INDEX `idx_user_id` (user_id) TYPE bloom_filter GRANULARITY 1;
The expression comparison is best-effort (ClickHouse normalizes stored
expressions), so treat a type mismatch as authoritative and double-check
expression mismatches by hand before acting.
Type mapping
Column types are derived from Ash attribute types. See Types for
the complete table.
Tips
	Always set order_by — most ClickHouse engines require it.
	Use partition_by (e.g. toYYYYMM(inserted_at)) for large time-series
tables to improve pruning.
	Keep migrate false on resources you manage outside AshClickhouse.



  

    Querying

AshClickhouse supports the standard Ash query API. Most features map directly to
ClickHouse SQL.
Basic CRUD
# Create
{:ok, user} = Ash.create(MyApp.User, %{name: "John", email: "john@example.com"})

# Read
users = Ash.read!(MyApp.User)

# Update
Ash.update!(user, %{name: "Jane"})

# Destroy
Ash.destroy!(user)
Filtering
Full WHERE support via Ash.Query / action filters:
MyApp.User
|> Ash.Query.filter(age > 18 and name == "John")
|> Ash.read!()
Boolean expressions, nested expressions, and changeset_filter are supported.
Relationship filters (filter_relationship, unrelated exists,
aggregate_relationship) are not supported yet.
Untranslatable filters fail closed
If a filter cannot be expressed in ClickHouse SQL (e.g. an operator the data
layer doesn't translate), the query raises by default. This is deliberate:
silently dropping such a filter would make the query less restrictive than
intended — a real risk for base_filter tenant scoping or soft-delete. To
revert to the old warning-only behaviour, set:
# config/config.exs
config :ash_clickhouse, :raise_on_untranslatable_filter, false
Sorting, limit, offset, distinct
MyApp.User
|> Ash.Query.sort(age: :desc)
|> Ash.Query.limit(10)
|> Ash.Query.offset(20)
|> Ash.Query.distinct(:name)
|> Ash.read!()
Keyset pagination is not supported — use offset/limit.
Selecting fields
MyApp.User
|> Ash.Query.select([:id, :name])
|> Ash.read!()
Aggregates
Native aggregates: count, sum, avg, min, max.
# Aggregate on a query
MyApp.User
|> Ash.Query.aggregate(:count, :id, :total)
|> Ash.read!()

# Aggregate defined on the resource
Ash.read!(MyApp.User, query: [aggregate: :total_count])
Relationship aggregates (attached to each record on read) support belongs_to,
has_many, and has_one relationships. They are computed with a single batched
query per aggregate across the whole result set (not one query per record),
and decoded using the aggregated field's actual Ash type — so Decimal columns
keep their precision and count/sum/etc. return the correct Elixir numeric
type. Multi-hop relationship paths are not supported and fall back to the
aggregate's default_value.
aggregate_filter and aggregate_sort are not supported.
Bulk create
Ash.bulk_create!(
  MyApp.User,
  [%{name: "A"}, %{name: "B"}],
  :create
)
Bulk create is implemented as a batched INSERT (default batch size 1000,
max 100_000). Per-resource insert_opts (e.g. async_insert: 1) are applied.
Update / destroy queries
These map to ClickHouse ALTER TABLE ... UPDATE / DELETE mutations:
MyApp.User
|> Ash.Query.filter(age < 0)
|> Ash.update_query!(set: [age: 0])

MyApp.User
|> Ash.Query.filter(status: "deleted")
|> Ash.destroy_query!()
Mutations run asynchronously by default; control this with the resource's
mutations_sync option (1 = wait on current replica, 2 = wait on all
replicas, nil = async).
Calculations
Calculations are computed in memory after fetching rows.
Streaming
stream is supported and yields rows from the result set.
Multitenancy in queries
See Multitenancy. Tenant is set via
Ash.Query.set_tenant/2 and applied as a database qualifier or a filter
depending on the strategy.


  

    Multitenancy

AshClickhouse supports Ash's multitenancy feature. Two strategies are
available, configured on the resource via Ash's multitenancy DSL:
	Database-based — the tenant becomes part of the table qualifier
("tenant_db"."table").
	Attribute-based — the tenant is applied as a filter on a tenant column.

Multitenancy is reported as supported by the data layer (can?(:multitenancy)).
Enabling multitenancy
defmodule MyApp.Post do
  use Ash.Resource,
    data_layer: AshClickhouse.DataLayer,
    domain: MyApp.Domain

  import AshClickhouse.DataLayer.Dsl.Macros

  clickhouse do
    table "posts"
    repo MyApp.Repo
  end

  multitenancy do
    strategy :attribute
    attribute :tenant_id
  end

  attributes do
    uuid_primary_key :id
    attribute :tenant_id, :string
    attribute :title, :string
  end
end
Setting the tenant
The data layer applies the tenant through set_tenant/3:
MyApp.Post
|> Ash.Query.set_tenant("org_123")
|> Ash.read!()
For database-based multitenancy, the tenant is resolved into the qualified table
name at query time. For attribute-based multitenancy, a filter on the tenant
column is added to every query (and combined with any base_filter).
Interaction with base_filter and default_context
	base_filter (resource DSL) is always applied on top of tenant scoping.
	default_context (resource DSL) is merged into every query/changeset, so you
can seed tenant-like context there if needed.

Notes
	ClickHouse has no row-level security; attribute-based multitenancy is enforced
by the data layer adding filters, not by the database.
	Ensure the tenant column exists in your schema (it is a normal attribute).



  

    Type Mapping

ClickHouse is a strongly-typed columnar store. AshClickhouse maps Ash attribute
types to ClickHouse column types when generating CREATE TABLE statements and
when encoding query parameters.
The mapping lives in AshClickhouse.DataLayer.Types.
Ash → ClickHouse
	Ash type	ClickHouse type
	:uuid / Type.UUID	UUID
	:string / :text / :atom / :ci_string / Type.String / Type.Atom / Type.CiString / Type.Binary	String
	:integer / Type.Integer	Int64
	:float / :double / Type.Float	Float64
	:boolean / Type.Boolean	UInt8
	:utc_datetime / :utc_datetime_usec / Type.DateTime	DateTime64(6)
	:naive_datetime	DateTime64(6)
	:date / Type.Date	Date
	:time / Type.Time	String
	:decimal / Type.Decimal	Decimal(38, 10)
	:map / Type.Map	Map(String, String)
	:array / :list	Array(String)

Encoding notes
	UUIDs are encoded/decoded as hex strings and wrapped in ClickHouse UUID
literals where needed.
	UInt8 is used for booleans (ClickHouse has no native boolean type).
	Decimal uses a fixed precision/scale of Decimal(38, 10).
	Map and Array use the simplest safe ClickHouse representations
(Map(String, String) and Array(String)).

Extending the mapping
The mapping is a set of def ash_type_to_clickhouse/1 clauses. If you need a
different ClickHouse type for a custom Ash type, you can add a clause in your
own code or open an issue/PR to extend AshClickhouse.DataLayer.Types.


  

    Telemetry

AshClickhouse emits telemetry around every query executed against ClickHouse via
AshClickhouse.Telemetry.
Events
All events are prefixed with [:ash_clickhouse, :query]:
	Event	Emitted when
	[:ash_clickhouse, :query, :start]	A query is about to run
	[:ash_clickhouse, :query, :stop]	A query completed successfully
	[:ash_clickhouse, :query, :exception]	A query raised an error

These mirror the structure used by other Ash data layers, so existing Ash
telemetry tooling and dashboards can consume them.
Metadata
Each event carries the following metadata:
	:resource — the Ash resource (or nil)
	:query — the SQL query string
	:event — the event atom (e.g. :run_query)

The :stop and :exception events also include the result/error in the
standard :telemetry.span/3 measurement and result tuples.
Attaching a handler
:telemetry.attach(
  "ash-clickhouse-logger",
  [:ash_clickhouse, :query, :stop],
  fn _event, _measure, meta, _config ->
    Logger.debug("ClickHouse query on #{inspect(meta.resource)}: #{meta.query}")
  end,
  nil
)
How it works
AshClickhouse.Telemetry.span/4 wraps the query function with
:telemetry.span/3. Exceptions raised inside the function are caught by the
span, the :exception event is emitted, and the error is reraised so the data
layer can translate it into an AshClickhouse.Error.ClickhouseError.


  

    Limitations

Because ClickHouse is a columnar OLAP store (not a transactional RDBMS), some
Ash features are intentionally unsupported. The data layer reports these via
can?/2 so Ash can fail fast or fall back appropriately.
Not supported
	Feature	Why
	:transact	ClickHouse has no multi-statement transactions
	:lock	Locking is a no-op (and reported unsupported)
	:keyset	ClickHouse has no token-based keyset pagination — use offset/limit
	:upsert	ClickHouse has no ON CONFLICT — use create + update_query
	:join	JOINs are not yet implemented
	:combine (UNION/INTERSECT)	Not yet implemented (Ash can do it in memory)
	:filter_relationship	Not yet implemented
	{:exists, :unrelated}	Not yet implemented
	{:aggregate_relationship, _}	Not yet implemented
	:expression_calculation_sort	Not supported
	:aggregate_filter / :aggregate_sort	Not supported
	:update_many	Use :update_query instead
	:composite_type / :through_relationship	Not supported
	:bulk_create_with_partial_success	Not supported
	:bulk_upsert_return_skipped	Not supported
	{:query_aggregate, :list | :first | :exists | :custom}	Only count/sum/avg/min/max
	{:atomic, _}	Not supported

Supported
	CRUD (create, read, update, destroy)
	filter, sort, limit, offset, select, distinct
	bulk_create (batched INSERT)
	update_query / destroy_query (ALTER TABLE ... UPDATE/DELETE)
	Native aggregates count, sum, avg, min, max
	multitenancy (database- or attribute-based)
	calculate, composite_primary_key, nested_expressions, boolean_filter
	stream, changeset_filter, action_select, expression_calculation
	async_engine

Workarounds
	Upsert: Ash.create/2 then Ash.update_query!/3 (or ALTER TABLE ... UPDATE).
	Transactions: batch work in a single mutation/insert; accept eventual
consistency for ALTER mutations (control with mutations_sync).
	Pagination: use offset/limit instead of keyset.
	Joins / relationships: not yet available — model denormalized tables or
resolve relationships in your domain code for now.

Errors
Failures from the ClickHouse client are wrapped in
AshClickhouse.Error.ClickhouseError, which carries :message, :query,
:params, and :reason. This keeps Ash error presentation consistent.


  

    
AshClickhouse.Connection 
    



      
Process wrapper around the clickhouse client connection.
A connection is a named process that holds the configuration for a
ClickHouse database. Queries are dispatched through this module so that the
rest of the data layer does not need to know the details of the underlying
client.
Options
	:name — register the connection under this name (atom)
	:url — the ClickHouse HTTP URL, e.g. "http://localhost:8123"
	:username / :password — credentials
	:database — the default database
	:otp_app — application to read config from (used by AshClickhouse.Repo)

The clickhouse client is started as a supervised GenServer. We keep a thin
wrapper so that the data layer can resolve a connection by name and run
queries with consistent error handling.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        child_spec(opts)

      


        Returns the child spec for a connection (for supervision trees).



    


    
      
        database_for(name)

      


        Returns the configured database for a connection (by name, struct, or pid),
or nil if unknown. Used to thread the database into per-query opts without
baking it into the connection URL.



    


    
      
        get_conn(name \\ __MODULE__)

      


        Returns the connection struct registered under name, if any.



    


    
      
        insert_rows(conn_or_name, table, statement, rows, opts \\ [])

      


        Inserts rows into a table using the client's bulk insert helper.



    


    
      
        query(conn_or_name, sql, params \\ [], opts \\ [])

      


        Runs a SQL query against ClickHouse.



    


    
      
        query!(conn_or_name, sql, params \\ [], opts \\ [])

      


        Runs a SQL query, raising on error.



    


    
      
        start_link(opts)

      


        Starts a ClickHouse connection as part of a supervision tree.



    


    
      
        stop(name)

      


        Stops the connection.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AshClickhouse.Connection{
  conn: pid() | atom(),
  database: String.t() | nil,
  name: atom() | nil,
  pid: pid() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      child_spec(opts)



        
          
        

    

  


  

      

          @spec child_spec(keyword()) :: Supervisor.child_spec()


      


Returns the child spec for a connection (for supervision trees).

  



  
    
      
    
    
      database_for(name)



        
          
        

    

  


  

      

          @spec database_for(t() | atom() | pid()) :: String.t() | nil


      


Returns the configured database for a connection (by name, struct, or pid),
or nil if unknown. Used to thread the database into per-query opts without
baking it into the connection URL.

  



    

  
    
      
    
    
      get_conn(name \\ __MODULE__)



        
          
        

    

  


  

      

          @spec get_conn(atom()) :: t() | nil


      


Returns the connection struct registered under name, if any.

  



    

  
    
      
    
    
      insert_rows(conn_or_name, table, statement, rows, opts \\ [])



        
          
        

    

  


  

      

          @spec insert_rows(t() | atom(), String.t(), String.t(), [list()], keyword()) ::
  {:ok, term()} | {:error, term()}


      


Inserts rows into a table using the client's bulk insert helper.
statement must be a fully-formed INSERT INTO <table> (...) FORMAT JSONCompactEachRow query; rows is a list of value-lists (one per row) in the
same column order as the statement. Options are forwarded to the underlying
client (e.g. async_insert/wait_for_async_insert).

  



    

    

  
    
      
    
    
      query(conn_or_name, sql, params \\ [], opts \\ [])



        
          
        

    

  


  

      

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


      


Runs a SQL query against ClickHouse.
Returns {:ok, %ClickHouse.Result{}} or {:error, %ClickHouse.Error{}}.

  



    

    

  
    
      
    
    
      query!(conn_or_name, sql, params \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec query!(t() | atom(), String.t(), list(), keyword()) :: term()


      


Runs a SQL query, raising on error.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: GenServer.on_start()


      


Starts a ClickHouse connection as part of a supervision tree.

  



  
    
      
    
    
      stop(name)



        
          
        

    

  


  

      

          @spec stop(t() | atom()) :: :ok | {:error, term()}


      


Stops the connection.
Terminates the underlying ClickHouse client process (registered under
name) and removes the cached connection struct from :persistent_term.
Returns :ok if there was no connection to stop, or {:error, reason} if
the client process could not be stopped.

  


        

      


  

    
AshClickhouse.DataLayer.Dsl.Macros 
    



      
Compile-time macros for the ClickHouse DSL.
This module only contains the clickhouse/1 macro (and its private helpers).
It is intentionally kept separate from AshClickhouse.DataLayer.Dsl so that
importing it does not also import the runtime getter functions (such as
table/1). That separation matters: a resource may define a local helper
macro or function named like a DSL key (e.g. table/1) inside a clickhouse
block value, and we must not shadow it with an imported getter.

      


      
        Summary


  
    Functions
  


    
      
        clickhouse(list)

      


        Macro for configuring ClickHouse options in Ash resources.



    





      


      
        Functions


        


  
    
      
    
    
      clickhouse(list)


        (macro)


        
          
        

    

  


  

      

          @spec clickhouse(keyword()) :: Macro.t()


      


Macro for configuring ClickHouse options in Ash resources.
Import this module (and only this module) to use the clickhouse block:
import AshClickhouse.DataLayer.Dsl.Macros

clickhouse do
  table "my_table"
  repo MyApp.Repo
  engine "MergeTree()"
  order_by "id"

  # Data-skipping indexes (ClickHouse has no B-tree indexes). May be
  # repeated; each becomes an `INDEX ... TYPE ... GRANULARITY ...` in the
  # table DDL. `granularity` defaults to 1.
  index name: :idx_user_id, expression: "user_id", type: "bloom_filter"
  index name: :idx_created_at, expression: "created_at", type: "minmax", granularity: 4
end
The runtime getters (e.g. AshClickhouse.DataLayer.Dsl.table/1) live in
AshClickhouse.DataLayer.Dsl and are not imported by this module.

  


        

      


  

    
AshClickhouse.Identifier 
    



      
Helpers for safely quoting and sanitizing ClickHouse identifiers.
ClickHouse identifiers (table names, column names, database names) may be
quoted with backticks. Unquoted identifiers are limited to a restricted set
of characters. This module provides validation and quoting helpers so the
data layer can build SQL safely without opening SQL-injection vectors.

      


      
        Summary


  
    Functions
  


    
      
        quote_name(name)

      


        Quotes an identifier with backticks, escaping any embedded backticks.



    


    
      
        sanitize!(name)

      


        Sanitizes an identifier, raising ArgumentError if it is invalid.



    


    
      
        valid_identifier?(name)

      


        Returns true if the given identifier is a valid unquoted ClickHouse identifier.



    


    
      
        validate_database!(database)

      


        Validates a database name, raising ArgumentError if invalid.



    


    
      
        validate_table!(table)

      


        Validates a table name, raising ArgumentError if invalid.



    





      


      
        Functions


        


  
    
      
    
    
      quote_name(name)



        
          
        

    

  


  

      

          @spec quote_name(String.t() | atom()) :: String.t()


      


Quotes an identifier with backticks, escaping any embedded backticks.
Examples
iex> AshClickhouse.Identifier.quote_name("users")
"`users`"

iex> AshClickhouse.Identifier.quote_name("my`table")
"`my``table`"
Column identifiers go through quote_name/1 (backtick-escaping) rather than
the stricter sanitize!/1 used for table/database names. This is intentional:
Ash attribute names are derived from atoms and are already safe, and
quote_name/1 additionally tolerates arbitrary (e.g. expression-derived)
column labels without rejecting valid identifiers that merely fall outside the
[a-zA-Z_][a-zA-Z0-9_]* pattern. Table and database names, by contrast, are
developer-supplied strings validated up front by sanitize!/1 so a bad name
fails loudly at DDL time rather than producing malformed SQL.

  



  
    
      
    
    
      sanitize!(name)



        
          
        

    

  


  

      

          @spec sanitize!(String.t() | atom()) :: String.t()


      


Sanitizes an identifier, raising ArgumentError if it is invalid.
A valid ClickHouse identifier consists of letters, digits, and underscores,
and must not start with a digit.

  



  
    
      
    
    
      valid_identifier?(name)



        
          
        

    

  


  

      

          @spec valid_identifier?(String.t() | atom()) :: boolean()


      


Returns true if the given identifier is a valid unquoted ClickHouse identifier.

  



  
    
      
    
    
      validate_database!(database)



        
          
        

    

  


  

      

          @spec validate_database!(String.t() | nil) :: :ok


      


Validates a database name, raising ArgumentError if invalid.

  



  
    
      
    
    
      validate_table!(table)



        
          
        

    

  


  

      

          @spec validate_table!(String.t()) :: :ok


      


Validates a table name, raising ArgumentError if invalid.

  


        

      


  

    
AshClickhouse 
    



      
AshClickhouse — an Ash Framework data layer for ClickHouse.
This library implements the Ash.DataLayer behaviour so that Ash resources
can be backed by a ClickHouse columnar OLAP database. It uses the
clickhouse client under the hood.
Quick start
defmodule MyApp.Repo do
  use AshClickhouse.Repo, otp_app: :my_app
end

defmodule MyApp.User do
  use Ash.Resource,
    data_layer: AshClickhouse.DataLayer,
    domain: MyApp.Domain

  import AshClickhouse.DataLayer.Dsl.Macros

  clickhouse do
    table "users"
    repo MyApp.Repo
  end

  attributes do
    uuid_primary_key :id
    attribute :name, :string
    attribute :email, :string
  end

  actions do
    defaults [:create, :read, :update, :destroy]
  end
end
See AshClickhouse.DataLayer for the full list of supported features and
AshClickhouse.Repo for connection configuration.

      


      
        Summary


  
    Functions
  


    
      
        version()

      


        Returns the version of the AshClickhouse library.



    





      


      
        Functions


        


  
    
      
    
    
      version()



        
          
        

    

  


  

Returns the version of the AshClickhouse library.

  


        

      


  

    
AshClickhouse.DataLayer 
    



      
An Ash data layer for ClickHouse.
This data layer implements the Ash.DataLayer behaviour so that Ash
resources can be backed by a ClickHouse columnar OLAP database. It uses the
clickhouse client under the hood.
Configuration
defmodule MyApp.MyResource do
  use Ash.Resource,
    data_layer: AshClickhouse.DataLayer

  clickhouse do
    table "my_table"
    repo MyApp.Repo
  end

  attributes do
    uuid_primary_key :id
    attribute :name, :string
  end
end
Features Supported
	:create / :read / :update / :destroy
	:filter — full WHERE support
	:limit / :offset — ClickHouse supports both natively
	:select — column projection
	:sort — ORDER BY
	:distinct — SELECT DISTINCT
	:multitenancy — database- or attribute-based
	:bulk_create — batch INSERT
	:update_query / :destroy_query — ALTER TABLE ... UPDATE/DELETE
	:calculate — in-memory calculations
	:composite_primary_key
	:nested_expressions / :boolean_filter
	:async_engine
	:expression_calculation
	{:aggregate, :count | :sum | :avg | :min | :max} — native aggregates

	{:query_aggregate, :count | :sum | :avg | :min | :max}

	Combination queries (UNION/INTERSECT) — executed by Ash in memory

Relationship aggregates
attach_aggregates/5 supports {:aggregate, :count | :sum | :avg | :min | :max}
over belongs_to, has_many, and has_one relationships. A belongs_to
aggregate is a lookup of the related row's scalar field (e.g.
customer.tier), not a true aggregation across multiple rows — ClickHouse's
lack of JOINs makes this distinction more visible than in a Postgres-backed
data layer. has_many/has_one aggregates are real grouped aggregations
(e.g. "count of orders per customer"). Multi-hop relationship paths are not
supported and fall back to each aggregate's default_value.
Features NOT Supported
	:transact — ClickHouse has no multi-statement transactions
	:lock — locking is a no-op
	:keyset — ClickHouse has no token-based keyset pagination
	:upsert — ClickHouse has no ON CONFLICT (use :create + :update_query)
	:expression_calculation_sort — not supported
	:aggregate_filter / :aggregate_sort — not supported
	:update_many — use :update_query
	:composite_type / :through_relationship
	:join — JOINs are not yet implemented
	:filter_relationship / {:exists, :unrelated} / {:aggregate_relationship, _}
	{:query_aggregate, :list | :first | :exists | :custom} — only count/sum/avg/min/max



      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        clear_repo_cache!()

      


        Clears the resource → repo ETS cache.



    


    
      
        repo(resource)

      


    


    
      
        stream(data_layer_query, resource, opts \\ [])

      


        Returns a stream of Ash records for the given query, consuming ClickHouse's
native query stream instead of materializing every row into memory.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: AshClickhouse.Query.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      clear_repo_cache!()



        
          
        

    

  


  

      

          @spec clear_repo_cache!() :: :ok


      


Clears the resource → repo ETS cache.
The cache is populated lazily and lives for the life of the VM, which is
correct for long-running production apps but painful for test suites that
redefine resources or repo configuration between tests. Call this from
setup/on_exit in those tests to force re-resolution.

  



  
    
      
    
    
      repo(resource)



        
          
        

    

  


  

      

          @spec repo(module()) :: module()


      



  



    

  
    
      
    
    
      stream(data_layer_query, resource, opts \\ [])



        
          
        

    

  


  

      

          @spec stream(t(), Ash.Resource.t(), keyword()) :: Enumerable.t(Ash.Resource.t())


      


Returns a stream of Ash records for the given query, consuming ClickHouse's
native query stream instead of materializing every row into memory.
This is the natural read path for large OLAP scans/reports. The returned
stream yields decoded Ash records one at a time as chunks arrive.
In-memory calculations and aggregates configured on the query are applied to
each decoded chunk, so stream/3 returns results identical to run_query/2
(which applies them after fetching all rows). This keeps streaming and
non-streaming reads behaviourally consistent.
Options
	:mutations_sync is ignored for reads.
	any other options are forwarded to the underlying ClickHouse client.


  


        

      


  

    
AshClickhouse.Query 
    



      
Represents a pending ClickHouse query built from Ash query expressions.
The struct is passed through the query pipeline and converted to SQL at
execution time. AshClickhouse.DataLayer and
AshClickhouse.DataLayer.QueryBuilder operate on %AshClickhouse.Query{}.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(resource)

      


        Creates a new query from just a resource (repo resolved from DSL).



    


    
      
        new(resource, repo)

      


        Creates a new query from a resource and repo.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %AshClickhouse.Query{
  aggregates: [map()],
  context: map(),
  database: String.t() | nil,
  distinct: [atom()] | nil,
  filters: list(),
  group_by: [atom()] | nil,
  limit: pos_integer() | nil,
  offset: non_neg_integer() | nil,
  repo: module() | nil,
  resource: Ash.Resource.t(),
  select: [atom()] | nil,
  sorts: list(),
  table: String.t() | nil,
  tenant: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(resource)



        
          
        

    

  


  

      

          @spec new(module()) :: t()


      


Creates a new query from just a resource (repo resolved from DSL).

  



  
    
      
    
    
      new(resource, repo)



        
          
        

    

  


  

      

          @spec new(module(), module()) :: t()


      


Creates a new query from a resource and repo.

  


        

      


  

    
AshClickhouse.Migration 
    



      
Generates ClickHouse CREATE TABLE statements from Ash resources.
ClickHouse tables require an engine and an ORDER BY key. This module maps
Ash primary keys and attributes to ClickHouse column definitions and produces
a CREATE TABLE IF NOT EXISTS statement using the engine configured in the
resource's clickhouse DSL block.

      


      
        Summary


  
    Functions
  


    
      
        alter_indexes_cql(resource, repo)

      


        Generates ALTER TABLE ... ADD INDEX IF NOT EXISTS statements for indexes
configured on the resource but not yet present in ClickHouse, and detects
configured indexes whose definition differs from what's actually stored.



    


    
      
        alter_table_cql(resource, repo)

      


        Generates ALTER TABLE ... ADD COLUMN IF NOT EXISTS statements for attributes
that exist on the resource but not yet in the table. This is a minimal schema
evolution pass: it adds new columns but does not drop or alter existing ones.



    


    
      
        create_table_cql(resource)

      


        Generates the CREATE TABLE SQL for a resource.



    


    
      
        generate_resource_cql(resource)

      


        Generates all migration statements (table creation) for a list of resources.



    





      


      
        Functions


        


  
    
      
    
    
      alter_indexes_cql(resource, repo)



        
          
        

    

  


  

      

          @spec alter_indexes_cql(module(), module()) :: {[String.t()], [String.t()]}


      


Generates ALTER TABLE ... ADD INDEX IF NOT EXISTS statements for indexes
configured on the resource but not yet present in ClickHouse, and detects
configured indexes whose definition differs from what's actually stored.
Returns {statements, warnings}:
	statements — safe, additive ADD INDEX IF NOT EXISTS statements for
indexes that don't exist yet.
	warnings — human-readable strings for indexes that exist under the
same name but with a different type or expression than configured.
These are not auto-corrected: ClickHouse requires DROP INDEX +
ADD INDEX to change a data-skipping index in place, and doing that
automatically risks silently discarding a built index on a large table
without the operator's knowledge. The warning tells you what to run
manually.

Comparison of expression is best-effort: ClickHouse normalizes stored
expressions (whitespace, sometimes backtick quoting, occasionally constant
folding) so it may not match your DSL string byte-for-byte even when they're
semantically identical. When in doubt, treat a type mismatch as
authoritative and double-check expression mismatches by hand before acting
on them.

  



  
    
      
    
    
      alter_table_cql(resource, repo)



        
          
        

    

  


  

      

          @spec alter_table_cql(module(), module()) :: [String.t()]


      


Generates ALTER TABLE ... ADD COLUMN IF NOT EXISTS statements for attributes
that exist on the resource but not yet in the table. This is a minimal schema
evolution pass: it adds new columns but does not drop or alter existing ones.
Returns an empty list when the table does not exist yet (the CREATE TABLE
statement handles initial creation) or when there are no new columns.

  



  
    
      
    
    
      create_table_cql(resource)



        
          
        

    

  


  

      

          @spec create_table_cql(module()) :: String.t()


      


Generates the CREATE TABLE SQL for a resource.

  



  
    
      
    
    
      generate_resource_cql(resource)



        
          
        

    

  


  

      

          @spec generate_resource_cql(module()) :: [String.t()]


      


Generates all migration statements (table creation) for a list of resources.

  


        

      


  

    
AshClickhouse.DataLayer.Dsl 
    



      
Runtime accessors for ClickHouse-specific options configured on Ash resources.
These functions read the configuration produced by the clickhouse DSL block
(see AshClickhouse.DataLayer.Dsl.Macros). They are intentionally kept in a
separate module from the clickhouse macro so that importing the macro module
does not also import these getters — that separation lets a resource define a
local helper named like a DSL key (e.g. table/1) without it being shadowed
by an imported getter.
Usage
defmodule MyApp.MyResource do
  use Ash.Resource,
    data_layer: AshClickhouse.DataLayer

  import AshClickhouse.DataLayer.Dsl.Macros

  clickhouse do
    table "my_table"
    repo MyApp.Repo
    database "my_app_dev"

    base_filter [status: "active"]
    default_context %{tenant: "org_123"}
    description "My resource description"

    engine "MergeTree()"
    order_by "id"
    partition_by "toYYYYMM(inserted_at)"

    settings "index_granularity = 8192"
  end

  attributes do
    uuid_primary_key :id
    attribute :name, :string
  end
end
Options
	:table — the table name in ClickHouse (overrides the default)
	:repo — the AshClickhouse.Repo module to use
	:database — the database to use (overrides repo default)
	:engine — the ClickHouse table engine (default "MergeTree()")
	:order_by — ORDER BY expression for the table engine
	:partition_by — PARTITION BY expression for the table engine
	:primary_key — explicit primary key columns (ClickHouse PRIMARY KEY)
	:settings — engine settings string
	:base_filter — a filter applied to all queries on this resource
	:default_context — context merged into every query/changeset
	:description — human-readable description of the resource
	:migrate — whether this resource is included in migrations (default true)
	:insert_opts — options applied to bulk inserts (e.g. async_insert: 1)
	:mutations_sync — default mutations_sync for ALTER mutations (1/2/nil)
	:index — repeated; declares a data-skipping index (see clickhouse do ... end)


      


      
        Summary


  
    Functions
  


    
      
        base_filter(resource)

      


        The configured base_filter.



    


    
      
        database(resource)

      


        The configured database (overrides repo default).



    


    
      
        default_context(resource)

      


        The configured default_context.



    


    
      
        description(resource)

      


        The configured description.



    


    
      
        engine(resource)

      


        The configured table engine.



    


    
      
        indexes(resource)

      


        The configured data-skipping indexes.



    


    
      
        insert_opts(resource)

      


        Options applied to bulk inserts for this resource (e.g.
async_insert: 1, wait_for_async_insert: 1).



    


    
      
        migrate?(resource)

      


        Whether this resource is included in migrations (default true).



    


    
      
        mutations_sync(resource)

      


        The default mutations_sync value for ALTER TABLE mutations on this resource
(1 = wait on current replica, 2 = wait on all replicas, nil = async).



    


    
      
        order_by(resource)

      


        The configured ORDER BY expression.



    


    
      
        partition_by(resource)

      


        The configured PARTITION BY expression.



    


    
      
        primary_key(resource)

      


        The configured explicit PRIMARY KEY columns.



    


    
      
        repo(resource)

      


        The configured repo module.



    


    
      
        settings(resource)

      


        The configured engine settings string.



    


    
      
        table(resource)

      


        The configured table name.



    





      


      
        Functions


        


  
    
      
    
    
      base_filter(resource)



        
          
        

    

  


  

      

          @spec base_filter(module()) :: term() | nil


      


The configured base_filter.

  



  
    
      
    
    
      database(resource)



        
          
        

    

  


  

      

          @spec database(module()) :: String.t() | nil


      


The configured database (overrides repo default).

  



  
    
      
    
    
      default_context(resource)



        
          
        

    

  


  

      

          @spec default_context(module()) :: map() | nil


      


The configured default_context.

  



  
    
      
    
    
      description(resource)



        
          
        

    

  


  

      

          @spec description(module()) :: String.t() | nil


      


The configured description.

  



  
    
      
    
    
      engine(resource)



        
          
        

    

  


  

      

          @spec engine(module()) :: String.t()


      


The configured table engine.

  



  
    
      
    
    
      indexes(resource)



        
          
        

    

  


  

      

          @spec indexes(module()) :: [map()]


      


The configured data-skipping indexes.

  



  
    
      
    
    
      insert_opts(resource)



        
          
        

    

  


  

      

          @spec insert_opts(module()) :: keyword()


      


Options applied to bulk inserts for this resource (e.g.
async_insert: 1, wait_for_async_insert: 1).

  



  
    
      
    
    
      migrate?(resource)



        
          
        

    

  


  

      

          @spec migrate?(module()) :: boolean()


      


Whether this resource is included in migrations (default true).

  



  
    
      
    
    
      mutations_sync(resource)



        
          
        

    

  


  

      

          @spec mutations_sync(module()) :: nil | 1 | 2


      


The default mutations_sync value for ALTER TABLE mutations on this resource
(1 = wait on current replica, 2 = wait on all replicas, nil = async).

  



  
    
      
    
    
      order_by(resource)



        
          
        

    

  


  

      

          @spec order_by(module()) :: String.t() | nil


      


The configured ORDER BY expression.

  



  
    
      
    
    
      partition_by(resource)



        
          
        

    

  


  

      

          @spec partition_by(module()) :: String.t() | nil


      


The configured PARTITION BY expression.

  



  
    
      
    
    
      primary_key(resource)



        
          
        

    

  


  

      

          @spec primary_key(module()) :: [atom()] | nil


      


The configured explicit PRIMARY KEY columns.

  



  
    
      
    
    
      repo(resource)



        
          
        

    

  


  

      

          @spec repo(module()) :: module() | nil


      


The configured repo module.

  



  
    
      
    
    
      settings(resource)



        
          
        

    

  


  

      

          @spec settings(module()) :: String.t() | nil


      


The configured engine settings string.

  



  
    
      
    
    
      table(resource)



        
          
        

    

  


  

      

          @spec table(module()) :: String.t() | nil


      


The configured table name.

  


        

      


  

    
AshClickhouse.DataLayer.QueryBuilder 
    



      
Builds ClickHouse SQL from an AshClickhouse.Query struct.
ClickHouse is a full SQL dialect, so most Ash query features map directly:
WHERE, ORDER BY, LIMIT, OFFSET, SELECT, DISTINCT, GROUP BY, and
aggregate functions are all natively supported.

      


      
        Summary


  
    Functions
  


    
      
        build_optimized_query(query)

      


        Builds the final SELECT query and parameter list.



    


    
      
        build_where_clause(filters)

      


        Builds a WHERE clause from a list of Ash filter expressions.



    


    
      
        build_where_clause(filters, resource)

      


    


    
      
        cql_identifier(name)

      


        Quotes a ClickHouse identifier.



    


    
      
        get_filter_columns(filters)

      


        Returns the set of column names referenced by a list of filters.



    


    
      
        qualified_table(table, database)

      


        Quotes a table name, optionally qualifying it with a database.



    





      


      
        Functions


        


  
    
      
    
    
      build_optimized_query(query)



        
          
        

    

  


  

      

          @spec build_optimized_query(AshClickhouse.Query.t()) :: {String.t(), list()}


      


Builds the final SELECT query and parameter list.

  



  
    
      
    
    
      build_where_clause(filters)



        
          
        

    

  


  

      

          @spec build_where_clause(list()) :: {String.t(), list()}


      


Builds a WHERE clause from a list of Ash filter expressions.
Returns {clause, params} where clause is either "" or
" WHERE <expr>".

  



  
    
      
    
    
      build_where_clause(filters, resource)



        
          
        

    

  


  

      

          @spec build_where_clause(list(), module() | nil) :: {String.t(), list()}


      



  



  
    
      
    
    
      cql_identifier(name)



        
          
        

    

  


  

      

          @spec cql_identifier(String.t() | atom()) :: String.t()


      


Quotes a ClickHouse identifier.

  



  
    
      
    
    
      get_filter_columns(filters)



        
          
        

    

  


  

      

          @spec get_filter_columns(list()) :: [atom()]


      


Returns the set of column names referenced by a list of filters.

  



  
    
      
    
    
      qualified_table(table, database)



        
          
        

    

  


  

      

          @spec qualified_table(String.t() | nil, String.t() | nil) :: String.t()


      


Quotes a table name, optionally qualifying it with a database.

  


        

      


  

    
AshClickhouse.DataLayer.Types 
    



      
Mapping between Ash attribute types and ClickHouse column types.
ClickHouse is a strongly-typed columnar store. When generating CREATE TABLE
statements and when encoding query parameters, the data layer needs to know
the ClickHouse type that corresponds to each Ash attribute.
The mapping here favours ClickHouse types that are safe and broadly useful:
	Ash type	ClickHouse type
	:uuid	UUID
	:string / :atom / :ci_string	String
	:integer	Int64
	:float	Float64
	:boolean	UInt8
	:utc_datetime / :naive_datetime	DateTime / DateTime64
	:date	Date
	:time	String
	:decimal	Decimal
	:map	Map(String, String)
	:array / :list	Array(String)


      


      
        Summary


  
    Functions
  


    
      
        ash_type_to_clickhouse(type)

      


        Maps an Ash attribute type to a ClickHouse column type string.



    


    
      
        atom_attribute_names(resource)

      


        Returns the set of attribute names (atom) that are Atom-typed.



    


    
      
        attr_type_map(resource)

      


        Builds a map of attribute name => ClickHouse type string for a resource.



    


    
      
        convert_uuid_param(value, column, uuid_fields)

      


        Converts a single parameter to its 16-byte UUID binary form only when the
column it belongs to is known to be UUID-typed. This replaces the old
convert_uuid_params/2 heuristic that mangled any 36-character string that
merely looked like a UUID — including legitimate :string business
identifiers (order numbers, etc.).



    


    
      
        decode_value(value, attr)

      


        Decodes a raw ClickHouse value back into its Ash attribute value.



    


    
      
        encode_value(value, attr)

      


        Encodes an Ash attribute value into a ClickHouse-bindable value.



    


    
      
        format_uuid_string(a, b, c, d, e)

      


        Formats the five 16-byte UUID segments into a canonical 36-character
(lowercase) UUID string.



    


    
      
        resolve_attr_type(attr)

      


        Resolves the ClickHouse type for an Ash attribute struct, preferring the
attribute's storage_type/1 when available.



    


    
      
        uuid_attribute_names(resource)

      


        Returns the set of attribute names (atom and string) that are UUID-typed.



    


    
      
        uuid_binary_to_string(value)

      


        Converts a 16-byte UUID binary to its canonical 36-character string form.



    


    
      
        uuid_like_string?(value)

      


        Returns true if the given binary looks like a canonical UUID string.



    


    
      
        uuid_string_to_binary(value)

      


        Converts a 36-character UUID string to its 16-byte binary form for ClickHouse.



    





      


      
        Functions


        


  
    
      
    
    
      ash_type_to_clickhouse(type)



        
          
        

    

  


  

      

          @spec ash_type_to_clickhouse(atom() | tuple() | module()) :: String.t()


      


Maps an Ash attribute type to a ClickHouse column type string.

  



  
    
      
    
    
      atom_attribute_names(resource)



        
          
        

    

  


  

      

          @spec atom_attribute_names(module()) :: MapSet.t(atom())


      


Returns the set of attribute names (atom) that are Atom-typed.

  



  
    
      
    
    
      attr_type_map(resource)



        
          
        

    

  


  

      

          @spec attr_type_map(module()) :: %{required(atom() | String.t()) => String.t()}


      


Builds a map of attribute name => ClickHouse type string for a resource.

  



  
    
      
    
    
      convert_uuid_param(value, column, uuid_fields)



        
          
        

    

  


  

      

          @spec convert_uuid_param(term(), term(), MapSet.t()) :: term()


      


Converts a single parameter to its 16-byte UUID binary form only when the
column it belongs to is known to be UUID-typed. This replaces the old
convert_uuid_params/2 heuristic that mangled any 36-character string that
merely looked like a UUID — including legitimate :string business
identifiers (order numbers, etc.).

  



  
    
      
    
    
      decode_value(value, attr)



        
          
        

    

  


  

      

          @spec decode_value(term(), map()) :: term()


      


Decodes a raw ClickHouse value back into its Ash attribute value.
Mirrors encode_value/2: stringified maps/lists are left as-is (the
ClickHouse client already returns them in the expected shape for the
Map(String, String) / Array(String) column types), and time strings
are parsed back into Time structs.

  



  
    
      
    
    
      encode_value(value, attr)



        
          
        

    

  


  

      

          @spec encode_value(term(), map()) :: term()


      


Encodes an Ash attribute value into a ClickHouse-bindable value.
Most types pass through unchanged, but ClickHouse-specific encodings are
applied where the raw Elixir value would not bind correctly:
	:map / {:map, _, _} — keys and values stringified (ClickHouse's
Map(String, String) representation).
	:array / :list / {:array, _} — elements stringified for the
Array(String) representation.
	:time / :time_usec — Time converted to its "HH:MM:SS" string.
	:decimal — Decimal passed through (the client encodes it).


  



  
    
      
    
    
      format_uuid_string(a, b, c, d, e)



        
          
        

    

  


  

      

          @spec format_uuid_string(integer(), integer(), integer(), integer(), integer()) ::
  String.t()


      


Formats the five 16-byte UUID segments into a canonical 36-character
(lowercase) UUID string.

  



  
    
      
    
    
      resolve_attr_type(attr)



        
          
        

    

  


  

      

          @spec resolve_attr_type(map()) :: String.t()


      


Resolves the ClickHouse type for an Ash attribute struct, preferring the
attribute's storage_type/1 when available.

  



  
    
      
    
    
      uuid_attribute_names(resource)



        
          
        

    

  


  

      

          @spec uuid_attribute_names(module()) :: MapSet.t()


      


Returns the set of attribute names (atom and string) that are UUID-typed.

  



  
    
      
    
    
      uuid_binary_to_string(value)



        
          
        

    

  


  

      

          @spec uuid_binary_to_string(binary()) :: {:ok, String.t()} | :error


      


Converts a 16-byte UUID binary to its canonical 36-character string form.

  



  
    
      
    
    
      uuid_like_string?(value)



        
          
        

    

  


  

      

          @spec uuid_like_string?(term()) :: boolean()


      


Returns true if the given binary looks like a canonical UUID string.

  



  
    
      
    
    
      uuid_string_to_binary(value)



        
          
        

    

  


  

      

          @spec uuid_string_to_binary(String.t()) :: {:ok, binary()} | :error


      


Converts a 36-character UUID string to its 16-byte binary form for ClickHouse.

  


        

      


  

    
AshClickhouse.Repo behaviour
    



      
Configuration module for AshClickhouse.
Define a repo in your application and add it to your supervision tree:
defmodule MyApp.Repo do
  use AshClickhouse.Repo, otp_app: :my_app
end
Then configure it in config/config.exs:
config :my_app, MyApp.Repo,
  url: "http://localhost:8123",
  database: "my_app_dev"
Options
	:url — ClickHouse HTTP URL (default "http://localhost:8123")
	:username / :password — credentials (default "default" / "")
	:database — default database name
	:pool_size — size of the connection pool (default 10)


      


      
        Summary


  
    Types
  


    
      
        config()

      


    





  
    Callbacks
  


    
      
        child_spec(keyword)

      


    


    
      
        config()

      


    


    
      
        connection()

      


    


    
      
        create_database(arg1)

      


    


    
      
        database()

      


    


    
      
        drop_database(arg1)

      


    


    
      
        insert_rows(t, t, list, keyword)

      


    





  
    Functions
  


    
      
        config_to_conn_opts(repo_module)

      


        Converts repo config to ClickHouse connection options.



    





      


      
        Types


        


  
    
      
    
    
      config()



        
          
        

    

  


  

      

          @type config() :: keyword()


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      child_spec(keyword)



        
          
        

    

  


  

      

          @callback child_spec(keyword()) :: Supervisor.child_spec()


      



  



  
    
      
    
    
      config()



        
          
        

    

  


  

      

          @callback config() :: keyword()


      



  



  
    
      
    
    
      connection()



        
          
        

    

  


  

      

          @callback connection() :: AshClickhouse.Connection.t() | nil


      



  



  
    
      
    
    
      create_database(arg1)



        
          
        

    

  


  

      

          @callback create_database(String.t() | nil) :: {:ok, term()} | {:error, term()}


      



  



  
    
      
    
    
      database()



        
          
        

    

  


  

      

          @callback database() :: String.t() | nil


      



  



  
    
      
    
    
      drop_database(arg1)



        
          
        

    

  


  

      

          @callback drop_database(String.t() | nil) :: {:ok, term()} | {:error, term()}


      



  



  
    
      
    
    
      insert_rows(t, t, list, keyword)



        
          
        

    

  


  

      

          @callback insert_rows(String.t(), String.t(), [list()], keyword()) ::
  {:ok, term()} | {:error, term()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      config_to_conn_opts(repo_module)



        
          
        

    

  


  

      

          @spec config_to_conn_opts(module()) :: keyword()


      


Converts repo config to ClickHouse connection options.

  


        

      


  

    
AshClickhouse.Telemetry 
    



      
Telemetry helpers for AshClickhouse.
Emits [:ash_clickhouse, :query, :start | :stop | :exception] events around
every query executed against ClickHouse, mirroring the structure used by
Ash data layers.

      


      
        Summary


  
    Functions
  


    
      
        span(resource, event, query, fun)

      


        Spans a query execution, emitting telemetry start/stop/exception events.



    





      


      
        Functions


        


  
    
      
    
    
      span(resource, event, query, fun)



        
          
        

    

  


  

      

          @spec span(Ash.Resource.t() | nil, atom(), String.t(), (-> term())) :: term()


      


Spans a query execution, emitting telemetry start/stop/exception events.
Returns the result of fun directly. Exceptions raised inside fun are
allowed to propagate: :telemetry.span/3 catches them, emits the
[:ash_clickhouse, :query, :exception] event, and reraises, so callers
can translate the reraised error into an Ash-friendly error.

  


        

      


  

    
AshClickhouse.Error 
    



      
Error types for the AshClickhouse data layer.
Errors raised or returned by the data layer are wrapped in one of these
structs so that Ash can present consistent, structured error messages.

      


      
        Summary


  
    Functions
  


    
      
        wrap_clickhouse_error(error)

      


        Wraps a ClickHouse client error into an Ash-compatible error.



    





      


      
        Functions


        


  
    
      
    
    
      wrap_clickhouse_error(error)



        
          
        

    

  


  

      

          @spec wrap_clickhouse_error(term()) :: AshClickhouse.Error.ClickhouseError.t()


      


Wraps a ClickHouse client error into an Ash-compatible error.

  


        

      


  

    
AshClickhouse.Error.ClickhouseError exception
    



      
An error returned by the ClickHouse client.

      


      
        Summary


  
    Functions
  


    
      
        from_error(error)

      


    





      


      
        Functions


        


  
    
      
    
    
      from_error(error)



        
          
        

    

  


  


  


        

      


  

    
AshClickhouse.Error.ConfigurationError exception
    



      
An error in data layer or repo configuration.

      




  

    
AshClickhouse.Error.QueryError exception
    



      
An error while building or running a query.

      


      
        Summary


  
    Functions
  


    
      
        from_error(message)

      


    





      


      
        Functions


        


  
    
      
    
    
      from_error(message)



        
          
        

    

  


  


  


        

      


  

    
mix ash_clickhouse.migrate 
    



      
Creates ClickHouse tables for all AshClickhouse resources.
mix ash_clickhouse.migrate

      




  

    
mix ash_clickhouse.setup 
    



      
Creates the ClickHouse database for the configured repo.
mix ash_clickhouse.setup
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