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    Blink

Fast bulk data insertion for Ecto and PostgreSQL.
Installation
Add blink to your list of dependencies in mix.exs:
def deps do
  [
    {:blink, "~> 0.9.0"}
  ]
end
Example
defmodule MyApp.Seeder do
  use Blink

  def call do
    new()
    |> with_table("users")
    |> with_table("posts")
    |> run(MyApp.Repo)
  end

  def table(_seeder, "users") do
    for i <- 1..1000 do
      %{
        id: i,
        name: "User #{i}",
        email: "user#{i}@example.com",
        inserted_at: ~U[2024-01-01 00:00:00Z],
        updated_at: ~U[2024-01-01 00:00:00Z]
      }
    end
  end

  def table(seeder, "posts") do
    Enum.flat_map(seeder.tables["users"], fn user ->
      for i <- 1..5 do
        %{
          id: (user.id - 1) * 5 + i,
          title: "Post #{i}",
          user_id: user.id,
          inserted_at: ~U[2024-01-01 00:00:00Z],
          updated_at: ~U[2024-01-01 00:00:00Z]
        }
      end
    end)
  end
end

# Inserts 1,000 users and 5,000 posts
MyApp.Seeder.call()
Features
	Fast bulk inserts of data into PostgreSQL
	All-or-nothing seeding by default, with an opt-out for maximum speed
	Row validation that fails fast when rows disagree about their columns
	Stream support for memory-efficient seeding
	CSV/JSON loading with built-in helpers
	JSONB support with automatic JSON encoding
	Telemetry — build and run spans, per-table copy events with row counts, and an attachable default logger
	Opt-in sequence resets for serial and identity keys after seeding explicit IDs
	Extensible via adapters for other databases

Documentation
See the getting started guide and full documentation for more.
Requirements
	Elixir 1.15+
	Ecto 3.10+
	PostgreSQL

License
MIT - see LICENSE for details.


  

    Changelog

[Unreleased]
Documentation
	Two honesty fixes in the Building Rows guide's canonical conventions: the string-table-keys bullet now acknowledges that atoms work identically (the choice is a preference, and the API reference always said both work), and the one-timestamp bullet warns to use distinct stamps when the application orders or paginates by inserted_at without a tiebreaker — rows tied on a single timestamp paginate nondeterministically.
	Refined the Building Rows guide's data-placement convention: row data lives in the table/2 clause that uses it, and moves to a module attribute only when it is shared across clauses, derived at compile time, or large enough to bury the clause's logic. The guide previously prescribed module attributes unconditionally, which hoisted single-use lists away from their point of use; the canonical example now keeps its data in the clauses.

0.9.1 - 2026-08-07
Fixed
	With reset_sequences: true, the sequence reset now runs before the copy :stop event, so a failing reset (for example, a role without UPDATE privilege on the sequence) can no longer raise after a success-signaling :stop was emitted. The reset's time is included in the event's :duration.
	Blink.Telemetry.attach_default_logger/1 now attaches [:blink, :build, :exception], so a table or context builder that raises is logged with its duration; the event was emitted but never attached, leaving build failures unlogged. Run and build failures are always logged at :error — the level argument applies to the run start and stop lines, which is what the code always did; the documentation previously claimed the level applied to failures too.

Documentation
	Corrected the README feature bullets added in 0.9.0: copy instrumentation is a pair of plain events (:start, and :stop with a :row_count) rather than a span — there is no copy exception event, and a failed copy emits no :stop, which Blink.Telemetry now states explicitly — and sequence resets are opt-in via reset_sequences: true, not automatic.
	Added :reset_sequences to the Configuring Options guide (global and per-table) and to the copy_to_table/4 docs; both still enumerated the pre-0.9.0 option set.
	Documented in Loading Data from Files that every row must share the first row's keys (Blink.RowError) and how to normalize JSON objects with optional fields. The file-loading guide is the primary path for sparse input, but the normalization recipe lived only in the Bulk Imports guide and the Blink.RowError docs.

0.9.0 - 2026-08-07
Added
	Blink.RowError, raised when a row's keys differ from the first row's. The message names the table, the offending row's index, and the missing and extra keys.
	Telemetry spans for the whole pipeline: [:blink, :build, :start/:stop/:exception] around each table or context builder (builders run at declaration time, so their cost — usually the bulk of a seed's wall time — was invisible to the copy events), [:blink, :run, :start/:stop/:exception] around Blink.Seeder.run/3, and a [:blink, :copy, :stop] event with a :row_count measurement completing the existing :start. See Blink.Telemetry for the full event reference.
	Blink.Telemetry.attach_default_logger/1 (and detach_default_logger/0), which logs run start, stop, and failure at a configurable level and per-declaration build and per-table copy timings at :debug — replacing the hand-rolled :timer.tc + Logger.info wrappers around seed scripts.
	A :reset_sequences option (default: false) on Blink.Seeder.run/3, Blink.copy_to_table/4, and Blink.Adapter.Postgres, also settable per-table. After a table's copy it advances the sequence behind each serial or identity primary key column past the highest copied value, so the application's next ordinary insert no longer collides with a seeded row. Primary keys without a sequence (uuid, self-managed integers) are skipped. This replaces the setval query the Getting Started guide told you to run by hand. Intended for seed-time use: on a table receiving concurrent inserts, the reset can move the sequence backwards past values already handed out to in-flight transactions.
	with_table/2,3 (defined by use Blink) accepts a list of table names, declaring each in order as if by one call per name, with the options applying to every table in the list: new() |> with_table(["users", "posts", "comments"]).
	Blink.fetch_row!/3 (imported by use Blink), which fetches the first row of a declared table matching the given field values and raises a descriptive ArgumentError on a miss — replacing hand-rolled Enum.find/2 lookups whose nil result surfaces later as a crash far from the cause. Atom and string table names are interchangeable, matching the rest of the seeder API. Use it with list-backed tables only; the lookup enumerates the table, so it would consume a single-use stream.

Changed
	Added an explicit telemetry ~> 1.1 requirement. Blink has emitted telemetry events for several releases but depended on telemetry only transitively through Ecto, leaving the real requirement unstated; the new spans rely on :telemetry.span/3 and the test suite on :telemetry_test (telemetry 1.1+), so it is now declared.
	Breaking: Every row must now have the same keys as the first row, or the copy raises Blink.RowError. The column list is read from the keys of the first row, so previously a key missing from a later row was silently inserted as NULL (or failed the COPY on a NOT NULL column without naming the culprit) and an extra key was silently dropped — the documented "all maps must have the same keys" contract was never enforced. Validation runs as rows are consumed: with atomic: true (the default) a failed seed leaves nothing behind; with atomic: false a mismatch surfaces like any other mid-copy failure, with earlier batches possibly committed. Rows from sparse sources (optional JSON fields and the like) that relied on missing keys becoming NULL must now be normalized first, e.g. Map.merge(defaults, row) — which also frees the result from depending on which row happened to come first.

Documentation
	Added the Building Rows guide: build plain maps, not schema structs. It explains the three Repo.insert habits that do not carry over to COPY (column selection, autogeneration, nil handling), shows a canonical seeder shape (fixed rows in module attributes, a call/0 entrypoint, string table names, one timestamp for the whole seed), and covers passing calendar structs directly, leaving columns to their database defaults, entrypoint naming (run/2,3 on your module overrides Blink's — the documented mechanism, whether you meant it or not), scoping the dependency per mix env, CI timeouts, testing seeders under Ecto.Adapters.SQL.Sandbox (atomic seeds enroll in the sandbox, so async: true works), and trigger behavior during COPY.
	Rewrote the ExMachina guide around the two real pairings: map factories dedicated to seeding (the simple path — the maps are the rows), and struct factories shared with the test suite, which should stay structs and be converted at the seeder boundary. The guide now gives the conversion recipe — to_row/2 (Map.from_struct/1 + Map.take(__schema__(:fields)) with an explicit-vs-database id policy) and drop_all_nil_columns/1 for schemas that lean on database defaults — instead of pretending the struct case does not exist.
	Added the Bulk Imports Outside Seeding guide. Blink's copy path is a general bulk-insert primitive, but every existing doc assumed an idle, disposable database; this guide covers what changes on a live one — the atomicity trade-off reread for production tables (a fully atomic import is one long transaction; atomic: false batch commits need a re-runnable design), the staging-table pattern for upserts (COPY has no ON CONFLICT; use a real or UNLOGGED staging table, since a TEMPORARY one is invisible to the parallel copy connections), normalizing rows from sparse external sources, why reset_sequences must not run against concurrent inserts, pool sizing so an import cannot starve the application, and observing imports through the copy telemetry events.

0.8.0 - 2026-08-05
Added
	Blink.MissingClauseError, raised when a table or context is declared with no matching callback clause. The message names the key and shows the clause to add.
	Added an :atomic option (default: true) to Blink.Seeder.run/3, Blink.copy_to_table/4, and Blink.Adapter.Postgres. The whole seed (or copy) runs over a single database connection inside one transaction — any failure rolls everything back — while rows are encoded in parallel across cores (tunable via :concurrency). Input row order is always preserved. A failed seed leaves nothing behind, which makes re-running it after a fix safe. Pass atomic: false to copy batches over parallel connections instead, which measured 1.4× faster on 500k rows and 2.1× on 10k (local PostgreSQL) at the cost of independent per-batch commits.

Changed
	Breaking: Redesigned the copy options around two orthogonal knobs: :atomic (all-or-nothing or not) and :concurrency (number of parallel workers — COPY connections when atomic: false, row encoders when atomic: true). :max_concurrency is renamed to :concurrency.
	Breaking: Atomicity is now controlled exclusively by :atomic, and seeds are atomic by default. concurrency: 1 (previously max_concurrency: 1) no longer makes a seed atomic as a side effect, and atomic: false disables the surrounding transaction entirely so every batch commits independently. The old transaction was not protecting parallel seeds to begin with: each COPY ran on its own connection outside it, so at max_concurrency > 1 (the default) a failure already left completed batches committed despite the apparent rollback — which is why the default is now true rather than preserving that behaviour. This also removes the pool_size >= max_concurrency + 1 requirement; pool_size >= concurrency suffices, and an atomic seed needs only one connection.
	Breaking: Options are no longer silently ignored. Adapters own and validate their option vocabulary, so unknown keys and invalid values raise ArgumentError whether they enter through run/3, copy_to_table/4, or per-table options. The run-level options :adapter, :atomic, and :timeout raise ArgumentError when passed per-table via with_table/3,4 or put_table/4, because a per-table override could silently void a run-level guarantee such as atomicity.
	Breaking: :timeout now has one meaning — the time allowed for each database operation — and one default (15,000 ms) everywhere, including direct copy_to_table/4 calls (previously :infinity). With atomic: false it bounds each batch's COPY transaction; with atomic: true it is enforced server-side via SET LOCAL statement_timeout, since a checkout deadline cannot bound individual operations inside one transaction. Row encoding is no longer subject to it.
	Breaking: [:blink, :copy, :start] telemetry metadata now reports :concurrency and :atomic instead of :max_concurrency.
	Breaking: from_csv/2 and from_json/2 raise ArgumentError on unknown options, matching the copy options. Previously an unknown key was silently ignored — a typo'd :stream loaded the whole file into memory without complaint. from_json/2 also validates :transform before reading the file.
	Encoding now memoizes the JSON encoding of repeated map (JSONB) values within a batch. Seeds that reuse the same JSONB value across many rows encode dramatically faster (14–127× on the encode step in benchmarks); unique-per-row maps are unaffected (large maps) or ~9% slower (small maps).
	Lowered the ecto_sql requirement from ~> 3.13 to ~> 3.10, so Blink no longer forces applications onto Ecto 3.13. Blink.Seeder.run/3 now calls Ecto.Repo.transaction/2 instead of Ecto.Repo.transact/2, which was the only Ecto 3.13 API in the library. Behaviour is unchanged: run/3 discards the transaction body's return value and still returns :ok, and a failed copy still rolls the transaction back by raising.
	Added an explicit ecto ~> 3.10 requirement. Blink calls Ecto.Repo callbacks directly, but previously depended on ecto only through ecto_sql, which left the real floor unstated — and unpinnable, since a loose ecto_sql requirement permits far newer Ecto versions. CI now resolves both packages at their exact minimum (3.10.3 / 3.10.2) and runs the suite against them, so the declared floor is tested rather than asserted.
	A with_table/2 or with_context/2 call whose callback clause is missing now raises Blink.MissingClauseError instead of a bare FunctionClauseError. Previously only the degenerate case — a module defining no table/2 or context/2 clauses at all — produced a helpful error, because a user-defined clause replaces the fallback injected by use Blink.
	The missing-clause fallback injected by use Blink raises Blink.MissingClauseError instead of ArgumentError. Blink.MissingClauseError is not an ArgumentError, so code that rescues ArgumentError around seeder construction to catch a missing clause must rescue Blink.MissingClauseError instead. Duplicate table names and keys still raise ArgumentError.

Fixed
	An atomic copy no longer leaves Blink's statement_timeout applied to the rest of a caller's transaction: the previous value is captured before the COPY and restored with SET LOCAL afterwards. Previously, running copy_to_table(..., atomic: true) inside your own Repo.transaction left every later statement in that transaction bounded by Blink's :timeout (15 seconds by default).
	Blink.copy_to_table/4 now accepts an atom table name, as its documentation always claimed; previously an atom crashed with a FunctionClauseError from the adapter. The name is normalized to a string before reaching the adapter, matching what Blink.Seeder.run/3 does for table keys.
	A failed COPY on the parallel path now raises in the calling process with its original stacktrace. Previously the linked task's death took the caller down with an exit signal, so the documented exception could not be rescued and an insertion failure could go unhandled. Every COPY path also raises on an unexpected {:error, _} result from a batch; the sequential path previously swallowed it and kept copying.

Documentation
	Documented the atomicity model in Blink.Seeder.run/3 and rewrote the "Configuring Options" guide for the new options API.
	Documented the :atomic contract for custom adapters: run/3 opens the transaction and relies on the adapter copying in the calling process, so an adapter that hands batches to other processes silently voids atomicity. Also corrected the Custom Adapters run-override example, which used %Seeder{} — use Blink imports Blink.Seeder rather than aliasing it, so that example did not compile.
	Documented that a seed running inside a transaction of your own must stay atomic: atomic: false copies over separate connections that cannot see the transaction's uncommitted data and whose commits survive its rollback.
	Documented that struct values (DateTime, Date, Decimal, ...) are JSON-encoded like any other map. Calendar structs work in timestamp, date, and time columns because PostgreSQL accepts the quoted result, but in a text column the stored value keeps the JSON quotes — pass to_string(value) for text columns.
	Recommended passing pre-encoded JSON strings for JSONB columns to avoid a Jason.decode!/Jason.encode! round trip.
	Documented that primary keys are chosen by you rather than generated by the database, so a table can reference IDs from an earlier table before anything is inserted. Every example already relied on this, but no guide stated it, leaving it to be inferred against the usual Ecto.Repo.insert/2 flow where an ID only exists after insertion.
	Documented that explicit IDs do not advance a serial, bigserial, or identity sequence, and gave the setval query to run after seeding. Without it the seed succeeds and the application's next ordinary insert fails with a unique constraint violation.
	Raised the ex_doc requirement to ~> 0.40, which generates an llms.txt and per-module Markdown alongside the HTML docs. ex_doc is a dev-only dependency, so this does not affect dependency resolution for applications using Blink.
	Documented the functions use Blink defines on your module — with_table/2,3 and with_context/2 — in the Blink moduledoc. They are defined on the calling module, so ExDoc never listed them, leaving Blink.Seeder.with_table/4 as the only with_table in the API reference.
	Added guidance on choosing between the callback-based with_* functions and the direct put_* helpers, and marked Blink.Seeder.with_table/4 and Blink.Seeder.with_context/3 as the low-level forms.
	Corrected references to with_table/4 in the Configuring Options and Providing Data Directly guides; the function that takes per-table options on a module using use Blink is with_table/3.
	Updated the Getting Started installation pin to ~> 0.7.0; it still pointed at the 0.6.x series after v0.7.0 shipped.
	Updated the README installation pin to ~> 0.7.0; it still pointed at the 0.6.x series after v0.7.0 shipped.
	Corrected the README requirements from "Ecto 3.0+" to "Ecto 3.10+"; the ~> 3.0 era ended in v0.6.3 but the README was never updated.
	Documented that from_csv/2's explicit :headers option is for files without a header row, and that it does not skip the first row of a file that has one. The doc example previously showed explicit headers on the same headered file used by the other examples, which would return the header row as a data map.

0.7.0 - 2026-07-03
Added
	Blink.Adapter.Postgres now encodes Elixir lists as PostgreSQL array literals ({...}), so int[], text[], jsonb[] and nested-array columns can be seeded by passing plain lists. A JSONB column holding a top-level JSON array should still be passed as a pre-encoded JSON string.

Changed
	Lists are now encoded as array literals instead of falling through to to_string/1. Most lists previously corrupted the value or raised, but a charlist happened to coerce to text — so a charlist value for a text column now produces an array literal. Pass a binary string for text columns.

0.6.3 - 2026-07-02
Fixed
	Tightened the ecto_sql requirement from ~> 3.0 to ~> 3.13. Blink.Seeder.run/3 calls Ecto.Repo.transact/2, which was added in Ecto 3.13.0. Under the previous constraint the dependency resolved happily against Ecto 3.12, then raised UndefinedFunctionError at seed time; the requirement now fails at dependency resolution instead.

0.6.2 - 2026-07-01
Added
	Blink.put_context/2,3 and Blink.put_table/2,3,4 for building a seeder directly from data that is already available, without a context/2 or table/2 callback. The /2 forms take a keyword list to add several keys/tables at once (e.g. put_context(user_id: id, project_indices: idx)); put_table/4 forwards per-table options (e.g. :batch_size, :max_concurrency). All are imported into modules that use Blink.
	Added the Providing Data Directly guide.

0.6.1 - 2026-02-14
Fixed
	Fixed @spec for run/3 injected by use Blink returning {:ok, any()} | {:error, any()} instead of :ok


0.6.0 - 2026-02-01
Added
	Added :max_concurrency option to run/3 and copy_to_table/4 for parallel COPY operations (default: 6).
	Added :timeout option to copy_to_table/4 for batch operations (default: :infinity).
	Added per-table options support via with_table/4: :batch_size and :max_concurrency can now be set per table, overriding the global options passed to run/3.
	Added Configuring Options guide.

Changed
	Changed default :batch_size from 10,000 to 8,000 based on performance benchmarks.
	Batching now applies to both lists and streams (previously only streams were batched)

0.5.1 - 2026-01-21
Changed
	Removed try-rescue block in copy_to_table/4 for invalid adapters, allowing standard Elixir error handling

Fixed
	Fixed stream being materialized twice when seeding from CSV files

0.5.0 - 2026-01-18
Added
	Added :timeout option to run/3 to configure transaction timeout
	Added :batch_size option to run/3 to control stream chunking for backpressure (default: 10,000 rows per chunk). Only applies to streams; lists are sent as a single batch. This is different from the previously removed batch_size option which controlled CSV value batching.
	Added stream support: table/2 callbacks can now return streams in addition to lists, enabling memory-efficient seeding of large datasets
	Added :stream option to from_csv/2 to return a stream instead of a list for memory-efficient processing of large CSV files
	Added support for seeding JSONB columns: nested maps are automatically JSON-encoded during insertion

Changed
	Breaking: Renamed Blink.Store to Blink.Seeder
	Breaking: Renamed Blink.Seeder.insert/3 to Blink.Seeder.run/3
	Breaking: Renamed add_table/2 to with_table/2
	Breaking: Renamed add_context/2 to with_context/2
	Breaking: run/3 now returns :ok on success and raises on failure (previously returned {:ok, :inserted} or {:error, exception})
	Breaking: copy_to_table/4 now returns :ok on success and raises on failure
	Breaking: Adapter call/4 callback now returns :ok on success and raises on failure
	Breaking: Adapter call/4 callback now receives table_name as a string (previously could be atom or string)

Fixed
	Fixed CSV escaping in PostgreSQL COPY adapter: strings containing special characters (pipe |, double quotes ", newlines, carriage returns, backslashes) are now properly escaped to prevent data corruption

Performance
	Optimized CSV encoding

0.4.1 - 2026-01-11
Added
	use Blink now imports new/0, from_csv/1, from_csv/2, from_json/1, from_json/2, copy_to_table/3, and copy_to_table/4 for convenience

Changed
	Moved batch size documentation to its own guide
	Simplified the using_context guide

0.4.0 - 2026-01-11
Added
	Initial release of Blink
	Fast bulk data insertion using PostgreSQL's COPY command
	Callback-based pattern for defining seeders with use Blink
	Support for multiple tables with deterministic insertion order to respect foreign key constraints
	Context sharing between table definitions
	Configurable batch size for large datasets (including batch_size: :infinity to disable batching)
	Transaction support with automatic rollback on errors
	Blink.from_csv/2 function for reading CSV files into maps
	Blink.from_json/2 function for reading JSON files into maps
	Adapter pattern with Blink.Adapter.Postgres for database-specific bulk insert implementations
	Comprehensive test suite with integration tests
	Full documentation and examples



  

    LICENSE


MIT License

Copyright (c) 2026 Nerds & Company

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.



  

    Getting Started

This guide is an introduction to Blink, a fast bulk data insertion library for Ecto and PostgreSQL.
In this guide, we will:
	Create a seeder module for inserting users and posts
	Learn how to reference data from previously declared tables
	Use streams for memory-efficient seeding
	Store auxiliary data in context without inserting it into the database

Adding Blink to an application
Add Blink to your dependencies in mix.exs:
defp deps do
  [
    {:blink, "~> 0.9.0"}
  ]
end
Install the dependencies:
mix deps.get

Configuring the repository
Blink works with any Ecto repository. If you don't have Ecto set up yet, follow the Ecto Getting Started guide to configure your repository and create your database tables.
For this guide, we'll assume you have:
	An Ecto repository (e.g., Blog.Repo) configured
	A users table with columns: id, name, email, inserted_at, updated_at
	A posts table with columns: id, title, body, user_id, inserted_at, updated_at

Creating a seeder
Now that we have our database set up, let's create a seeder module to insert data:
defmodule Blog.Seeder do
  use Blink

  def call do
    new()
    |> with_table("users")
    |> with_table("posts")
    |> run(Blog.Repo)
  end

  def table(_seeder, "users") do
    [
      %{id: 1, name: "Alice", email: "alice@example.com"},
      %{id: 2, name: "Bob", email: "bob@example.com"}
    ]
  end

  def table(seeder, "posts") do
    IO.inspect(seeder)
    # %Blink.Seeder{
    #   tables: %{"users" => [%{id: 1, name: "Alice", ...}, ...]},
    #   table_order: ["users"],
    #   table_opts: %{"users" => []},
    #   context: %{}
    # }

    users = seeder.tables["users"]

    Enum.flat_map(users, fn user ->
      for i <- 1..5 do
        %{
          id: (user.id - 1) * 5 + i,
          title: "Post #{i} by #{user.name}",
          body: "This is the content of post #{i}.",
          user_id: user.id,
          inserted_at: ~U[2024-01-01 00:00:00Z],
          updated_at: ~U[2024-01-01 00:00:00Z]
        }
      end
    end)
  end
end
The seeder above does the following:
	use Blink - Injects Blink's functions and defines required callbacks
	new() - Creates an empty Seeder struct
	with_table/2 - Declares the tables to insert rows into
	table/2 - Defines what rows to insert into each table
	run/2 - Executes the bulk insertion

with_table/2 and table/2 come as a pair: every table you declare needs a table/2 clause matching that name. Declaring one without the other raises Blink.MissingClauseError, which names the table and shows the clause to add.
Each table/2 callback receives a Seeder struct. The tables field stores data from previously declared tables, allowing the "posts" callback to reference seeder.tables["users"].
Once run/2 is called, data is inserted in the order tables were declared. The whole seed runs in one transaction, so if any table fails nothing is inserted and you can fix the data and re-run. See Configuring Options for how to trade that for speed on very large seeds. The context field is covered below.
Let's run it from IEx:
iex -S mix
iex> Blog.Seeder.call()
# => Inserts 2 users and 10 posts
Choosing IDs
You assign primary keys yourself. Blink builds plain maps and hands them to
PostgreSQL's COPY, so it never asks the database to generate an ID and never
reads one back.
It is easy to carry over a habit from the usual Ecto flow, where you insert a
struct without an ID and read the generated one off the result:
# Here the database assigns the ID, so it only exists after the insert
{:ok, user} = Repo.insert(%User{name: "Alice"})
Repo.insert(%Post{title: "Hello", user_id: user.id})
That makes it look as though a row must be inserted before it has an ID to
reference. It does not. An ID is just another value in the map you are
building, no different from a name or a timestamp; writing it down is what
gives the row an ID, and inserting only stores what you already wrote. So the
"posts" clause can reference user.id for rows that have not been inserted
yet:
def table(_seeder, "users") do
  [%{id: 1, name: "Alice"}, %{id: 2, name: "Bob"}]
end

def table(seeder, "posts") do
  # Nothing has touched the database yet - these IDs are simply the ones
  # declared above, and they are the ones that will be inserted.
  Enum.map(seeder.tables["users"], fn user ->
    %{id: user.id, title: "Welcome, #{user.name}", user_id: user.id}
  end)
end
Any scheme works as long as the values are unique within the table: sequential
integers, an offset per table, or Ecto.UUID.generate/0 for uuid columns.
Foreign keys are satisfied by insertion order, which follows the order tables
were declared, so declare parents before children.
Reset the sequence for serial columns
If a primary key column is serial, bigserial, or an identity column,
inserting explicit IDs does not advance its sequence. Seeding IDs 1 to
1,000 leaves the sequence at 1, and the next ordinary insert your application
makes fails with a unique constraint violation on ID 1.
Pass reset_sequences: true to advance every seeded table's sequence past
the highest copied value:
run(seeder, Blog.Repo, reset_sequences: true)
Tables with uuid primary keys, or integer keys you manage yourself, have no
sequence and are skipped.
Streams
In the example above, the table/2 clauses returned lists. Since Blink stores the entire Seeder struct in memory, large lists can be problematic.
To avoid this, table/2 can return a stream instead:
def table(_seeder, "users") do
  Stream.map(1..1_000_000, fn i ->
    %{
      id: i,
      name: "User #{i}",
      email: "user#{i}@example.com",
      inserted_at: ~U[2024-01-01 00:00:00Z],
      updated_at: ~U[2024-01-01 00:00:00Z]
    }
  end)
end

def table(seeder, "posts") do
  Stream.flat_map(seeder.tables["users"], fn user ->
    for i <- 1..20 do
      %{
        id: (user.id - 1) * 20 + i,
        title: "Post #{i} by #{user.name}",
        body: "This is the content of post #{i}",
        user_id: user.id,
        inserted_at: ~U[2024-01-01 00:00:00Z],
        updated_at: ~U[2024-01-01 00:00:00Z]
      }
    end
  end)
end
Streams are processed lazily by run/2 without extra configuration needed.
Using context
Sometimes you need to compute data once and share it across multiple tables. Context data is not inserted into the database but is available when building your table data.
In this example, we generate timestamps once and reuse them across tables, ensuring posts are created after their author are.
def call do
  new()
  |> with_context("timestamps")
  |> with_table("users")
  |> with_table("posts")
  |> run(Blog.Repo)
end

def context(_seeder, "timestamps") do
  base = ~U[2024-01-01 00:00:00Z]
  for day <- 0..29, do: DateTime.add(base, day, :day)
end

def table(seeder, "users") do
  timestamps = seeder.context["timestamps"]
  random_timestamp = Enum.random(timestamps)

  for i <- 1..100 do
    %{
      id: i,
      name: "User #{i}",
      email: "user#{i}@example.com",
      inserted_at: random_timestamp,
      updated_at: random_timestamp
    }
  end
end

def table(seeder, "posts") do
  users = seeder.tables["users"]
  timestamps = seeder.context["timestamps"]

  Enum.flat_map(users, fn user ->
    # Only use timestamps after the user was created
    valid_timestamps =
      Enum.filter(timestamps, fn ts ->
        DateTime.compare(ts, user.inserted_at) == :gt
      end)

    random_valid_timestamp = Enum.random(valid_timestamps)

    for i <- 1..5 do
      %{
        id: (user.id - 1) * 5 + i,
        title: "Post #{i}",
        body: "Content here",
        user_id: user.id,
        inserted_at: random_valid_timestamp,
        updated_at: random_valid_timestamp
      }
    end
  end)
end
Summary
In this guide, we learned how to:
	Create a seeder module with use Blink
	Reference data from previously declared tables via seeder.tables
	Use streams for memory-efficient seeding of large datasets
	Store auxiliary data in context without inserting it into the database

Next steps
You might also find these guides useful:
	Configuring Options - Set global and per-table options for batch size and concurrency
	Loading Data from Files - Learn how to load data from CSV and JSON files
	Integrating with ExMachina - Generate realistic test data



  

    Building Rows

The unit of data in Blink is the row: a plain map whose keys are column names.
This guide shows the recommended way to build rows and a canonical seeder
shape, and covers the practical questions every seeder runs into —
timestamps, defaults, lookups, naming, and testing.
The short version: build plain maps, not schema structs. If your rows
come from an existing struct source such as a shared ExMachina factory, see
Integrating with ExMachina for the
conversion recipe.
COPY is not Repo.insert
Ecto.Repo.insert/2 runs every value through the schema layer on its way to
the database. Blink hands your maps to PostgreSQL's COPY directly, and three
habits from Repo.insert do not carry over:
	Column selection. Repo.insert knows which fields are persisted.
Blink reads the column list from the keys of the first row, and every row
must have exactly the same keys — a mismatch raises Blink.RowError. A
map has no virtual fields, no associations, and no __meta__, so there is
nothing to strip: the keys you write are the columns you get.

	Autogeneration. Repo.insert fills primary keys and timestamps()
for you. With Blink you supply them yourself — an ID is just another value
in the map (see
Choosing IDs).

	Nil handling. Repo.insert omits nil fields, so database defaults
apply. COPY inserts an explicit NULL for every key you send. To get a
column's default, leave the key out of every row rather than sending nil.


Instantiating a schema struct reintroduces all three problems at once: it
materializes every field as a key — mostly nils that will override database
defaults — and the code to undo that (strip virtuals, drop nil columns, fill
defaults by hand) is longer than building the right map in the first place.
A canonical seeder
defmodule MyApp.Seeder do
  @moduledoc false
  use Blink

  @timestamp DateTime.truncate(~U[2026-01-01 00:00:00Z], :second)

  def call do
    new()
    |> with_table(["users", "sessions", "session_users"])
    |> run(MyApp.Repo)
  end

  @impl true
  def table(_seeder, "users") do
    Enum.map(
      [
        %{name: "Alice", email: "alice@example.com", role: "admin"},
        %{name: "Bob", email: "bob@example.com", role: "member"}
      ],
      &row/1
    )
  end

  def table(_seeder, "sessions") do
    Enum.map(
      [
        %{name: "Project ABC", code: "1234"},
        %{name: "Project XYZ", code: "7890"}
      ],
      &row/1
    )
  end

  def table(seeder, "session_users") do
    alice = fetch_row!(seeder, "users", email: "alice@example.com")

    Enum.map(seeder.tables["sessions"], fn session ->
      row(%{user_id: alice.id, session_id: session.id, is_creator: true})
    end)
  end

  defp row(attrs) do
    attrs
    |> Map.put_new_lazy(:id, &Ecto.UUID.generate/0)
    |> Map.merge(%{inserted_at: @timestamp, updated_at: @timestamp})
  end
end
The conventions at work:
	Row data lives in the clause that uses it. Promote data to a module
attribute only when it is shared across clauses, derived at compile time,
or large enough to bury the clause's logic — the attribute is the
exception that keeps big or shared fixtures readable, not the default
home for every list.
	The entrypoint is call/0. Parameterize it (call(repo, opts)) only
when the seeder is reused across scripts or tests.
	Table names are strings, matching the database and making clauses
grep-able by table name; atoms work identically.
	One timestamp for the whole seed, defined once. Seed data does not
need realistic insertion times, and a single value keeps rows comparable.
Give rows distinct stamps instead when anything in the application orders
or paginates by inserted_at without a tiebreaker — fifty rows tied on
one timestamp paginate nondeterministically.
	@impl true on the first clause of each callback.
	Rely on the run defaults. Seeds are atomic by default; pass only the
options that differ.

Timestamps and calendar values
Pass DateTime, NaiveDateTime, and Date structs directly — the adapter
encodes them in a form PostgreSQL's timestamp parsers accept. There is no
need to format them with Calendar.strftime/2 first. Truncate to seconds
when the column type is :utc_datetime, exactly as Ecto requires:
@timestamp DateTime.truncate(~U[2026-01-01 00:00:00Z], :second)
The one exception is a text column: a calendar struct stored into text
keeps its JSON quotes, so call to_string/1 there. See the notes on
Blink.Adapter.Postgres.call/4.
Leaving columns to their database defaults
Omit the key — from every row — and the column's default applies:
# schema: has_code_access defaults to false in the database
%{name: "Project ABC", code: "1234"}                        # gets the default
%{name: "Project XYZ", code: "7890", has_code_access: true} # must not mix!
The second row raises Blink.RowError: rows cannot disagree about which
columns they provide, because the column list is read from the first row. If
only some rows override a defaulted column, provide the key in all rows and
write the default's value explicitly where you want it.
Looking rows up
Later tables usually reference earlier ones. For positional relationships,
read seeder.tables["users"] directly; to find a specific row, use
fetch_row!/3, which raises a descriptive error instead of returning nil:
alice = fetch_row!(seeder, "users", email: "alice@example.com")
Serial and identity primary keys
Explicit IDs do not advance a sequence. Pass reset_sequences: true to
run/3 so the application's next insert does not collide with a seeded row.
uuid keys have no sequence and need nothing.
Naming your entrypoint
use Blink defines run/2 and run/3 on your module. Different arities are
different functions in Elixir, so naming your entrypoint run/0 or run/1
works fine. Defining run/2 or run/3, however, replaces Blink's
implementation — that is the documented override mechanism, and it applies
whether you meant it or not. An entrypoint like def run(repo, opts \\ [])
defines run/2 and silently hijacks the pipeline's own |> run(repo) call.
When in doubt, name the entrypoint call/0.
Where Blink goes in mix.exs
If seeding is a development and test concern, scope both the dependency and
the seeder code:
{:blink, "~> 0.9.0", only: [:dev, :test]}
If a production boot script seeds bootstrap data (a prod_seeds.exs), the
dependency must stay in :prod — but the demo-data seeder module can still be
kept out of the production build by placing it outside lib/ and listing its
directory in elixirc_paths for dev and test only.
Timeouts in CI
The default :timeout (15 seconds per database operation) is sized for
local development. CI machines are slower and seed volumes grow; a seed that
copies comfortably in 3 seconds locally can exceed 15 in CI. Bound it
explicitly rather than reaching for :infinity — a runaway seed should fail,
not hang the job:
run(seeder, MyApp.Repo, timeout: :timer.minutes(5))
Testing your seeder
An atomic seed (the default) copies over a single connection in the calling
process, so it enrolls in Ecto.Adapters.SQL.Sandbox like any other database
call — seeder tests can run async: true:
defmodule MyApp.SeederTest do
  use MyApp.DataCase, async: true

  test "seeds users and sessions" do
    assert :ok = MyApp.Seeder.call()
    assert Repo.aggregate(User, :count) == 2
  end
end
Asserting that seeded rows load back through your schemas (Repo.all/1 on
the schema module) is a cheap way to catch type drift between the seeder's
maps and the real columns.
Triggers and constraints
COPY fires row-level triggers and checks constraints as each row arrives,
just like ordinary inserts. If a trigger validates relationships within a
table, order the rows so every prefix of the table satisfies it — the trigger
does not wait for the end of the COPY.


  

    Configuring Options

Blink provides options to control how data is inserted into your database. Options can be set globally when calling run/3, or per-table when declaring tables with with_table/3. Unknown options and invalid values raise an ArgumentError, so a typo fails loudly instead of being silently ignored.
Global options
Global options are passed to run/3 and apply to all tables:
defmodule Blog.Seeder do
  use Blink

  def call do
    new()
    |> with_table("users")
    |> with_table("posts")
    |> run(Blog.Repo, batch_size: 5_000, timeout: 60_000)
  end

  def table(_seeder, "users"), do: # ...
  def table(_seeder, "posts"), do: # ...
end
Available options
	:atomic - Whether the seed is all-or-nothing (default: true). By default the whole seed runs over a single connection inside one transaction (rows are still encoded in parallel across cores): if any table fails, every table is rolled back, so fixing the data and re-running is always safe. Pass atomic: false to copy batches over parallel database connections for maximum speed; each batch then commits independently, and a failure partway through raises with earlier batches and tables left committed for you to inspect and clean up. A seed running inside a transaction of your own must stay atomic — the parallel connections of a non-atomic seed cannot see your transaction's uncommitted data, and their commits survive its rollback.

	:timeout - The time in milliseconds allowed for each database operation (default: 15,000). Set to :infinity to disable the timeout.


The following options are specific to Blink.Adapter.Postgres:
	:batch_size - Number of rows per batch (default: 8,000). Rows are grouped into batches before being sent to the database.

	:concurrency - Number of parallel workers. By default (atomic: true) the workers encode rows in parallel while a single connection copies (default: the number of cores). With atomic: false each worker instead copies batches over its own database connection (default: 6), so configure your repo's pool_size to at least :concurrency.

	:reset_sequences - After a table's copy, advance the sequence behind each of its serial or identity primary key columns past the highest copied value (default: false). Explicit IDs do not advance a sequence, so without this the application's next ordinary insert collides with a seeded row. Primary keys without a sequence are unaffected. Intended for seed-time use — not safe on tables receiving concurrent inserts.


Per-table options
Per-table options override global options for specific tables. The run-level options :adapter, :atomic, and :timeout apply to the whole run and raise ArgumentError when set per table; :batch_size, :concurrency, and :reset_sequences can be set freely. Pass them as the last argument to with_table/3:
def call do
  new()
  |> with_table("users", batch_size: 1_000)
  |> with_table("posts", concurrency: 2)
  |> run(Blog.Repo, batch_size: 5_000, concurrency: 4)
end
In this example:
	users uses batch_size: 1_000 and concurrency: 4 (from global)
	posts uses batch_size: 5_000 (from global) and concurrency: 2

When to use per-table options
Per-table options are useful when tables have different characteristics and you care about optimizing seeding time and/or memory use.
Using copy_to_table/4 directly
When using copy_to_table/4 outside of a seeder, pass options directly:
users = [
  %{id: 1, name: "Alice"},
  %{id: 2, name: "Bob"}
]

Blink.copy_to_table(users, "users", Blog.Repo,
  batch_size: 1_000,
  concurrency: 2
)
copy_to_table/4 accepts the same options as run/3. Like a seed, a single copy is all-or-nothing unless you pass atomic: false.
Summary
In this guide, we learned how to:
	Set global options with run/3
	Trade all-or-nothing seeding for speed with atomic: false
	Override tuning options per-table with with_table/3
	Use options with copy_to_table/4



  

    Loading Data from Files

Blink provides helper functions to load data from CSV and JSON files, making it easy to seed your database from external data sources.
Loading from CSV files
CSV files are a common format for storing tabular data. Blink can read CSV files and convert them into maps suitable for insertion.
Basic usage
Create a CSV file at priv/seed_data/users.csv:
id,name,email
1,Alice Johnson,alice@example.com
2,Bob Smith,bob@example.com
3,Carol White,carol@example.com
Load it in your seeder:
defmodule Blog.Seeder do
  use Blink

  def call do
    new()
    |> with_table("users")
    |> run(Blog.Repo)
  end

  def table(_seeder, "users") do
    Blink.from_csv("priv/seed_data/users.csv")
  end
end
By default, from_csv/2 reads the first row as column headers and returns all keys and values as strings.
Transforming data
Use the :transform option to convert types and add required fields:
def table(_seeder, "users") do
  Blink.from_csv("priv/seed_data/users.csv",
    transform: fn row ->
      row
      |> Map.update!("id", &String.to_integer/1)
      |> Map.put("inserted_at", ~U[2024-01-01 00:00:00Z])
      |> Map.put("updated_at", ~U[2024-01-01 00:00:00Z])
    end
  )
end
The transform function receives each row as a map and should return the transformed map.
CSV files without headers
If your CSV file doesn't have a header row, provide the column names explicitly:
def table(_seeder, "users") do
  Blink.from_csv("priv/seed_data/users_no_headers.csv",
    headers: ["id", "name", "email"]
  )
end
Combining headers and transform
You can use both options together:
def table(_seeder, "users") do
  Blink.from_csv("priv/seed_data/users_no_headers.csv",
    headers: ["id", "name", "email"],
    transform: fn row ->
      Map.update!(row, "id", &String.to_integer/1)
    end
  )
end
Streaming CSV files
For large CSV files, use the :stream option to process data lazily without loading the entire file into memory:
def table(_seeder, "users") do
  Blink.from_csv("priv/seed_data/large_users.csv",
    stream: true,
    transform: fn row ->
      Map.update!(row, "id", &String.to_integer/1)
    end
  )
end
When stream: true is set, from_csv/2 returns a stream instead of a list. Blink's insertion process handles streams efficiently.
JSONB columns in CSV files
CSV files can also contain JSON data for JSONB columns, including deeply nested structures. Embed the JSON as a quoted string:
id,name,email,settings
1,Alice,alice@example.com,"{""theme"":""dark"",""notifications"":{""email"":true,""sms"":false}}"
2,Bob,bob@example.com,"{""theme"":""light"",""notifications"":{""email"":false,""sms"":true}}"
The settings value read from the CSV is already a JSON string, so you can
insert it into the JSONB column as-is — no decoding needed:
def table(_seeder, "users") do
  Blink.from_csv("priv/seed_data/users_with_settings.csv",
    transform: fn row ->
      %{
        id: String.to_integer(row["id"]),
        name: row["name"],
        email: row["email"],
        settings: row["settings"]
      }
    end
  )
end
Decoding the string into a map (Jason.decode!(row["settings"])) is only worth
it when you need to inspect or modify the value before inserting — the Postgres
adapter re-encodes maps with Jason.encode!/1 when copying, so decoding and then
letting the adapter re-encode is a wasted round trip.
Loading from JSON files
JSON files are also supported via from_json/2.
Basic usage
Create a JSON file at priv/seed_data/products.json:
[
  { "id": 1, "name": "Widget", "price": 9.99 },
  { "id": 2, "name": "Gadget", "price": 19.99 },
  { "id": 3, "name": "Doohickey", "price": 29.99 }
]
Load it in your seeder:
def table(_seeder, "products") do
  Blink.from_json("priv/seed_data/products.json")
end
The JSON file must contain an array of objects at the root level. Each object becomes a map with string keys.
Note that from_json/2 does not support the :stream option. For large datasets, consider using CSV files with stream: true instead.
Transforming JSON data
Use the :transform option to add or modify fields:
def table(_seeder, "products") do
  Blink.from_json("priv/seed_data/products.json",
    transform: fn product ->
      Map.merge(product, %{
        "inserted_at" => ~U[2024-01-01 00:00:00Z],
        "updated_at" => ~U[2024-01-01 00:00:00Z]
      })
    end
  )
end
Objects with optional fields
Every row must have the same keys as the first row — Blink reads the column
list from the first row, and a later row whose keys differ raises
Blink.RowError when copied. A JSON export whose objects omit optional
fields — say some products in the file above carry no "price" — must
therefore be normalized with :transform, choosing explicitly which columns
every row provides:
defaults = %{"id" => nil, "name" => nil, "price" => nil}

Blink.from_json("priv/seed_data/products.json", transform: &Map.merge(defaults, &1))
This also frees the result from depending on which object happens to come
first in the file.
Seeding JSONB columns
Blink automatically handles nested maps when inserting into JSONB columns. Create a JSON file with nested objects:
[
  {
    "id": 1,
    "name": "Alice",
    "settings": { "theme": "dark", "notifications": true }
  },
  {
    "id": 2,
    "name": "Bob",
    "settings": { "theme": "light", "notifications": false }
  }
]
Load it in your seeder:
def table(_seeder, "users") do
  Blink.from_json("priv/seed_data/users_with_settings.json",
    transform: fn row ->
      %{
        id: row["id"],
        name: row["name"],
        email: "#{String.downcase(row["name"])}@example.com",
        settings: row["settings"]
      }
    end
  )
end
The nested settings map is automatically JSON-encoded and inserted into the JSONB column.
Error handling
The functions from_csv/2 and from_json/2 will raise exceptions if:
	The file doesn't exist
	The file format is invalid
	The :transform function is not a single-arity function
	For JSON: the root element is not an array, or the array contains non-object elements
	For CSV: the :headers option is not :infer or a list of strings

Separately, when the loaded rows are copied: a row whose keys differ from the
first row's raises Blink.RowError — normalize sparse objects as shown in
Objects with optional fields.
Summary
In this guide, we learned how to:
	Load data from CSV files with from_csv/2
	Transform data with the :transform option
	Handle CSV files without headers
	Stream large CSV files with the :stream option
	Load data from JSON files with from_json/2
	Seed JSONB columns with nested maps



  

    Integrating with ExMachina

ExMachina is a popular library for generating data in Elixir. Blink works
well with it, combining ExMachina's expressive factories with Blink's bulk
insertion. There are two ways to pair them, and which one you want depends on
whether the factories exist for seeding alone or are shared with your test
suite.
Setting up ExMachina
Add ExMachina to your dependencies in mix.exs:
defp deps do
  [
    {:ex_machina, "~> 2.7", only: [:dev, :test]}
  ]
end
Note: To use Faker in the examples below, add
{:faker, "~> 0.18", only: [:dev, :test]} as well.
Map factories: the simple pairing
When the factories exist for seeding, make them return plain maps — the maps
are the rows, and nothing needs converting (see
Building Rows for why plain maps are the recommended
shape):
defmodule Blog.Factory do
  use ExMachina

  def user_factory do
    %{
      name: Faker.Person.name(),
      email: Faker.Internet.email()
    }
  end
end
defmodule Blog.Seeder do
  use Blink
  import Blog.Factory

  def call do
    new()
    |> with_table("users")
    |> run(Blog.Repo)
  end

  def table(_seeder, "users") do
    for _ <- 1..1000 do
      Map.merge(build(:user), %{
        id: Ecto.UUID.generate(),
        inserted_at: ~U[2026-01-01 00:00:00Z],
        updated_at: ~U[2026-01-01 00:00:00Z]
      })
    end
  end
end
ExMachina generates the variable data; you control the IDs and timestamps.
Generating the ID with Ecto.UUID.generate/0 rather than letting the
database assign one is what makes the value usable straight away — a later
table can reference it before anything is inserted, and a uuid primary key
has no sequence to reset. See
Choosing IDs.
Struct factories: sharing with the test suite
A factory that your tests already use is a different situation. An
ExMachina.Ecto factory returns schema structs, and rewriting it as a map
factory would fork the definition — the test factory and the seed factory
would drift apart. Keep the shared factory, and convert its structs at the
seeder boundary:
defmodule Shop.Seeder do
  use Blink
  import Shop.Factory

  def call do
    new()
    |> with_table("products")
    |> run(Shop.Repo, reset_sequences: true)
  end

  def table(_seeder, "products") do
    for id <- 1..200, do: to_row(build(:product), id)
  end

  # Take only schema fields: COPY derives its column list from the map keys,
  # so an association or virtual field would otherwise be sent as a column.
  defp to_row(struct, id \\ :auto) do
    row =
      struct
      |> Map.from_struct()
      |> Map.take(struct.__struct__.__schema__(:fields))

    case id do
      :auto -> Map.delete(row, :id)
      id -> Map.put(row, :id, id)
    end
  end
end
What each step does:
	Map.from_struct/1 drops __struct__ but keeps everything else —
__meta__, unloaded associations, virtual fields.
	Map.take(__schema__(:fields)) keeps only the persisted fields. This is
the load-bearing step: Blink reads the column list from the map keys, so
any stray key becomes a column in the COPY statement. It also
future-proofs the seeder — an association added to the schema later
cannot leak in.
	The id policy is yours. Passing an explicit id keeps the row
referenceable by later tables (pair it with reset_sequences: true so
the sequence clears the seeded ids). :auto deletes the key instead, so
the column is omitted from the COPY entirely and the database assigns ids
from the sequence — no reset needed, but no stable id to reference
either.

Values inside the struct need no special treatment: Ecto.Enum atoms,
calendar structs, and embedded maps are all encoded by the adapter (see the
notes on Blink.Adapter.Postgres.call/4).
Letting database defaults apply
A struct materializes every schema field, mostly as nil — and COPY sends
an explicit NULL where Repo.insert/2 would have omitted the field and let
the database default apply. If your schema relies on database defaults, drop
the columns that are nil in every row:
# Mirror Repo.insert on a bare struct, which omits nil fields (database
# defaults apply). Dropping per-table rather than per-row keeps all rows on
# the same keys, which Blink requires.
defp drop_all_nil_columns([]), do: []

defp drop_all_nil_columns([first | _] = rows) do
  all_nil =
    Enum.filter(Map.keys(first), fn key -> Enum.all?(rows, &is_nil(Map.get(&1, key))) end)

  Enum.map(rows, &Map.drop(&1, all_nil))
end
The whole-table shape is deliberate: rows must all have the same keys — a row
that dropped its nils individually would raise Blink.RowError.
Summary
	Factories dedicated to seeding: return plain maps, merge in IDs and
timestamps, done.
	Factories shared with the test suite: keep them returning structs and
convert at the boundary with to_row/2, adding drop_all_nil_columns/1
when the schema leans on database defaults.

For more information:
	Building Rows
	ExMachina documentation



  

    Bulk Imports Outside Seeding

Blink's copy path is not seeding-specific. Blink.copy_to_table/4 is a
general bulk-insert primitive — rows in, COPY out — and works just as well
for imports that run while your application serves traffic: ingesting an
uploaded CSV, syncing an external feed, backfilling a new table.
What changes is the environment. A seed runs against an idle, disposable
database; an import runs against a live one. This guide covers the decisions
that only matter in the second case. For how to build the rows themselves,
see Building Rows.
The entry point
Skip the seeder machinery — call copy_to_table/4 directly:
"upload.csv"
|> Blink.from_csv(stream: true)
|> Blink.copy_to_table("readings", MyApp.Repo, timeout: :timer.minutes(1))
CSV values arrive as strings, and that is fine: COPY parses text input into
the column's type, so "123" inserts into an integer column and
"2026-08-07 12:00:00" into a timestamp without any transformation.
Choosing an atomicity posture
The :atomic default is tuned for seeding, and on a live table the trade-off
reads differently:
	atomic: true (the default) is all-or-nothing — but it holds one
connection and one transaction for the entire import. For a large import
that is a long-running transaction on a production database: locks are
held longer, and vacuum cannot clean up row versions created while it
runs. Right for correctness-critical imports of moderate size.

	atomic: false commits batches independently over parallel
connections — the production-friendly mode for very large imports. The
cost: a failure partway leaves earlier batches committed, so the import
must be re-runnable. Give rows an import batch id you can delete by, or
import into a staging table (below).


A note on transactions of your own: an import running inside your
Repo.transaction must stay atomic — atomic: false copies over separate
connections that cannot see the transaction's uncommitted data and whose
commits survive its rollback. See Blink.Seeder.run/3 for the full contract.
Upserts: the staging-table pattern
COPY has no ON CONFLICT. To upsert into a live table, copy fast into a
staging table, then merge in SQL:
Repo.query!("CREATE UNLOGGED TABLE IF NOT EXISTS readings_staging (LIKE readings)")
Repo.query!("TRUNCATE readings_staging")

:ok = Blink.copy_to_table(rows, "readings_staging", Repo, atomic: false)

Repo.query!("""
INSERT INTO readings SELECT * FROM readings_staging
ON CONFLICT (device_id, taken_at) DO UPDATE SET value = EXCLUDED.value
""")
This keeps the fast path fast (an unlogged table skips WAL, and a partial
copy into staging is harmless) while the merge into the live table is a
single atomic statement. Use a real or UNLOGGED staging table, not a
TEMPORARY one: with atomic: false the batches arrive over multiple
connections, and a temporary table is only visible to the connection that
created it.
Rows from external sources
Every row must have the same keys as the first row — a mismatch raises
Blink.RowError. External data with optional fields must be normalized
before copying, choosing explicitly which columns every row provides:
defaults = %{device_id: nil, taken_at: nil, value: nil, note: nil}
rows = Enum.map(raw_rows, &Map.merge(defaults, &1))
This is not busywork: without it, which columns the import sends would depend
on which row happened to come first.
Sequences
Do not use reset_sequences: true on a table receiving concurrent
inserts. The reset derives its target from the MAX() of rows visible to its
snapshot, so it can move the sequence backwards past values already handed
out to in-flight transactions — causing unique violations later, far from the
import. For live tables, either omit the id key entirely and let the sequence
assign ids as the rows arrive, or use identifiers from the source system that
cannot collide with the sequence range (uuid, or ids outside it).
Connections, pools, and where imports run
With atomic: false, each of the :concurrency workers (default: 6) checks
out its own connection — size the repo's pool_size so the import cannot
starve the application's queries, or point Blink at a dedicated repo for
imports. With atomic: true a single connection is held for the whole
import.
Either way, a large import does not belong in a web request: it holds
connections for longer than a request should live. Run it in a background
job and let the job's retry policy pair with your atomicity choice —
all-or-nothing imports retry wholesale; batch-committed imports need the
delete-by-batch-id or staging cleanup above.
The per-operation :timeout (default: 15 seconds) bounds each batch's
database work; size it to your batch size and network rather than disabling
it — a wedged import should fail, not hold its connections forever.
Observing imports
Each copy_to_table/4 call emits [:blink, :copy, :start] and
[:blink, :copy, :stop] (with a :row_count measurement). The run and build
events documented in Blink.Telemetry belong to the seeder pipeline and do
not fire for direct copies, so attach your own handler:
:telemetry.attach(
  "import-logger",
  [:blink, :copy, :stop],
  fn _event, measurements, metadata, _config ->
    ms = System.convert_time_unit(measurements.duration, :native, :millisecond)
    Logger.info("Imported #{measurements.row_count} rows into #{metadata.table_name} in #{ms} ms")
  end,
  nil
)
Triggers and constraints
COPY fires row-level triggers and checks constraints per row, exactly like
ordinary inserts — on a live table that means production side effects
(audit rows, notifications, denormalization) run for every imported row.
If a trigger is expensive, the staging-table pattern above confines the
per-row work to the final INSERT ... SELECT, where you control it.


  

    Custom Adapters

Blink uses an adapter pattern to support different database bulk insert implementations. While Blink ships with a PostgreSQL adapter (Blink.Adapter.Postgres), you can create custom adapters for other databases (e.g., MySQL).
The Adapter Behavior
All adapters must implement the Blink.Adapter behaviour, which requires a single callback:
@callback call(
  rows :: Enumerable.t(),
  table_name :: String.t(),
  repo :: Ecto.Repo.t(),
  opts :: Keyword.t()
) :: :ok
The call/4 function receives:
	rows - An enumerable (list or stream) of maps to bulk insert
	table_name - Target table name (always a string; atom table names are converted first)
	repo - Ecto repository module
	opts - Adapter-specific options. Every option passed to run/3 or copy_to_table/4 that Blink does not consume itself arrives here, so the adapter owns its option vocabulary and should validate it — Keyword.validate!/2 rejects unknown keys, and invalid values should raise ArgumentError too.

Example:
defmodule MyApp.Adapters.MySQL do
  @behaviour Blink.Adapter

  @impl true
  def call(rows, table_name, repo, opts \\ []) do
    # Your bulk insert implementation
    :ok
  end
end
The adapter should:
	Perform bulk insertion using database-specific commands
	Return :ok on success
	Raise an exception on failure

Supporting :atomic
Seeds are all-or-nothing by default. When atomic: true, run/3 opens a
transaction on the calling process's connection and relies on the adapter to
perform the whole copy in the calling process so it enrols in that
transaction. An adapter that hands batches to other processes — each checking
out its own connection — silently voids the guarantee: a failed seed would
report a rollback while parts of it stayed committed.
Support :atomic only by copying in the calling process. If your adapter
cannot, reject the option rather than ignore it:
@impl true
def call(rows, table_name, repo, opts) do
  case Keyword.get(opts, :atomic, true) do
    true -> raise ArgumentError, "MyApp.Adapters.MySQL does not support atomic: true"
    false -> bulk_insert(rows, table_name, repo, opts)
  end
end
Using a Custom Adapter
Pass your adapter when calling run/3:
defmodule MyApp.Seeder do
  use Blink

  def call do
    new()
    |> with_table("users")
    |> run(MyApp.Repo, adapter: MyApp.Adapters.MySQL)
  end

  def table(_seeder, "users") do
    [
      %{id: 1, name: "Alice"},
      %{id: 2, name: "Bob"}
    ]
  end
end
Or use it directly with copy_to_table/4:
Blink.copy_to_table(items, "users", MyApp.Repo, adapter: MyApp.Adapters.MySQL)
Overriding the Run Function
For complete control over the insertion process, you can override the run/3 callback in your Blink module:
defmodule MyApp.Seeder do
  use Blink

  @impl true
  def run(%Blink.Seeder{} = seeder, repo, opts \\ []) do
    # Implement custom transaction logic, error handling, etc.
    # Tip: Blink.copy_to_table/4 is available for inserting data into individual tables
  end
end
use Blink imports Blink.Seeder rather than aliasing it, so match on the
struct by its full name — a bare %Seeder{} does not resolve.
This allows you to customize transaction behavior, error handling, or set a default adapter for all operations. Note that overriding run/3 replaces Blink's transaction handling, so atomic: true no longer does anything by itself — your implementation is responsible for opening the transaction.
Reference
See Blink.Adapter.Postgres for a complete reference implementation using PostgreSQL's COPY FROM STDIN command.


  

    Providing Data Directly

When you already have your rows or context values in hand, Blink's put_context
and put_table helpers let you add them to a seeder without defining table/2
or context/2 callbacks.
In this guide, we will:
	Add context values with put_context
	Add tables with put_table
	Mix eager put_* helpers with callback-based with_*

When to use put* vs with*
with_table/2 and with_context/2 are the default. Their callbacks run when
the table or key is declared, so they receive the seeder built so far and can
derive rows from earlier tables and context — that is what keeps the pipeline
declarative.
Reach for put_table and put_context in the narrower case where the data is
already available at the call site and no callback is needed — typically when
the rows were passed into the seeder from outside. Both helpers are imported by
use Blink, so you call them unqualified.
Adding context with put_context
put_context/3 stores a single value under a key. Context is auxiliary data: it
is never inserted, but it stays available to later callbacks via
seeder.context.
defmodule Blog.Seeder do
  use Blink

  def call(users) do
    new()
    |> put_context(:generated_at, DateTime.utc_now())
    |> put_table("users", users)
    |> run(Blog.Repo)
  end
end
To add several values at once, pass a keyword list to put_context/2. Pairs are
applied in order:
new()
|> put_context(user_id: user_id, project_indices: project_indices)
Adding tables with put_table
put_table/3 adds rows under a table name. rows may be a list or a stream,
and a stream is stored without being materialized:
new()
|> put_table("users", users)
|> run(Blog.Repo)
Add several tables at once with put_table/2. List order becomes insertion
order, so declare parents before children:
new()
|> put_table(users: users, posts: posts, comments: comments)
|> run(Blog.Repo)
For per-table options — or a large table you want to stream — use put_table/4.
It accepts the same per-table :batch_size, :concurrency, and
:reset_sequences options as with_table/3, and per-table values override
the ones passed to run/3. The
keyword form cannot carry options:
events = Stream.map(1..1_000_000, fn i -> %{id: i, name: "Event #{i}"} end)

new()
|> put_table("users", users)
|> put_table("events", events, batch_size: 1_000, concurrency: 2)
|> run(Blog.Repo)
Mixing put_* with callbacks
Eager and callback-based declarations interoperate. A later table/2 callback
reads earlier rows and context off the seeder:
def call(users) do
  new()
  |> put_context(:tenant_id, 42)
  |> put_table("users", users)
  |> with_table("posts")
  |> run(Blog.Repo)
end

def table(seeder, "posts") do
  Enum.map(seeder.tables["users"], fn user ->
    %{title: "Welcome, #{user.name}", user_id: user.id, tenant_id: seeder.context[:tenant_id]}
  end)
end
Error handling
put_context and put_table raise ArgumentError when:
	A key or table name already exists.
	The same key appears twice within one keyword list, e.g. put_table(dup: [], dup: []).

Detection is string-normalized, so a string name and the atom keyword form count
as the same table:
# ** (ArgumentError) key already exists in `:tables` of Seeder: users
new()
|> put_table("users", users)
|> put_table(users: more_users)
The keyword /2 forms are atom-keyed and carry no options. Use /3 or /4 for
string table names, per-table options, or to add a single table — a bare list of
rows is treated as pairs and will not work.
Summary
In this guide, we learned how to:
	Add context values with put_context/2 and put_context/3
	Add tables with put_table/2, put_table/3, and put_table/4
	Combine eager put_* helpers with callback-based with_table/2 and with_context/2
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Blink provides efficient database seeding with a clean, declarative syntax.
Example
defmodule MyApp.Seeder do
  use Blink

  def call do
    new()
    |> with_table("users")
    |> run(MyApp.Repo)
  end

  def table(_seeder, "users") do
    [
      %{id: 1, name: "Alice", email: "alice@example.com"},
      %{id: 2, name: "Bob", email: "bob@example.com"}
    ]
  end
end
Overview
Blink simplifies database seeding by providing a structured way to build and
insert rows:
	Create an empty Seeder with new/0.
	Declare which tables to seed with with_table/2.
	Define table/2 clauses that return the rows to insert.
	Run run/2 or run/3 to bulk-insert the rows.

The seeder API
use Blink defines these functions on your module. They are the primary API,
but they do not appear in this module's function list below, because they are
defined on your module rather than on Blink:
	with_table(seeder, table_name) and with_table(seeder, table_name, opts) —
declare a table; the rows come from your table/2 clause for that name.
A list of names declares each in order.
	with_context(seeder, key) — declare a context key; the value comes from
your context/2 clause for that key.

use Blink also imports new/0 and, from this module, put_table/2,3,4,
put_context/2,3, fetch_row!/3, copy_to_table/3,4, from_csv/1,2 and
from_json/1,2, so you call all of them unqualified.
Choosing between with* and put*
Reach for with_table/2 and with_context/2 by default. Because the callback
runs when the table is declared, it receives the seeder built so far and can
read earlier tables and context off it — that is what makes the pipeline
declarative and lets "posts" derive from "users".
Use put_table/3 and put_context/3 only when the data is already in hand at
the call site and no callback is needed:
# Callback form: rows are computed per table, in declaration order
new()
|> with_table("users")
|> with_table("posts")
|> run(MyApp.Repo)

# Direct form: rows already exist
new()
|> put_table("users", users)
|> run(MyApp.Repo)
The two forms compose freely — a later table/2 clause reads rows that
put_table/3 added earlier.
Choosing IDs
You assign primary keys yourself. Blink builds plain maps and hands them to
PostgreSQL's COPY, so it never asks the database to generate an ID and never
reads one back. An ID is just another value in the map you are building, no
different from a name or a timestamp — inserting a row is not what gives it
one. So a later table can reference rows that have not been inserted yet:
def table(_seeder, "users") do
  [%{id: 1, name: "Alice"}, %{id: 2, name: "Bob"}]
end

def table(seeder, "posts") do
  Enum.map(seeder.tables["users"], fn user ->
    %{id: user.id, title: "Welcome, #{user.name}", user_id: user.id}
  end)
end
Foreign keys are satisfied by insertion order, which follows the order tables
were declared, so declare parents before children.
Reset the sequence for serial columns
Inserting explicit IDs does not advance a serial, bigserial, or identity
sequence, so the next ordinary insert your application makes can collide with
a seeded row. Pass reset_sequences: true to run/3 to advance the
sequences after seeding; see
Getting Started.
Seeders
Seeders are the central data unit in Blink. A Seeder is a struct that holds
the rows you want to seed, any contextual data you need during the seeding
process, and internal state that Blink uses to execute the bulk insert.
%Blink.Seeder{
  tables: %{
    "table_name" => [...]
  },
  context: %{
    "key" => [...]
  },
  table_order: ...,
  table_opts: ...
}
All keys in tables must match the name of a table in your database. Table
names can be either atoms or strings.
Tables
A mapping of table names to lists of rows. These rows will be persisted to the
database when run/2 or run/3 is called.
Context
Stores arbitrary data needed during the seeding process. This data is
available when building your seeds but is not inserted into the database by
run/2 or run/3. Use with_context/2 to declare context keys and define
corresponding context/2 clauses.
Custom Logic for Running the Seeder
By default, run/2 and run/3 bulk insert rows from the seeder into the
tables of a Postgres database. Internally they use Postgres' COPY command.
There are two ways to customize the insert behavior:
	Override the default implementation of run/2 or run/3
	Pass a custom adapter to run/3 (e.g., for non-Postgres databases)


      


      
        Summary


  
    Callbacks
  


    
      
        context(seeder, key)

      


        Builds and returns the data to be stored under a context key in the given
Seeder.



    


    
      
        run(seeder, repo)

      


        Specifies how to run the Seeder, performing a bulk insert of the seed data
from a Seeder into the given Ecto repository.



    


    
      
        run(seeder, repo, opts)

      


    


    
      
        table(seeder, table_name)

      


        Builds and returns the rows to be stored under a table key in the given
Seeder.



    





  
    Functions
  


    
      
        copy_to_table(rows, table_name, repo, opts \\ [])

      


        Copies rows into a database table using database-specific bulk copy commands.



    


    
      
        fetch_row!(seeder, table_name, clauses)

      


        Fetches the first row in table_name whose fields match all of clauses,
raising if none does.



    


    
      
        from_csv(path, opts \\ [])

      


        Reads a CSV file and returns a list or stream of maps.



    


    
      
        from_json(path, opts \\ [])

      


        Reads a JSON file and returns a list of maps.



    


    
      
        put_context(seeder, pairs)

      


        Adds several {key, value} pairs to the seeder's context at once.



    


    
      
        put_context(seeder, key, value)

      


        Adds value to the seeder's context under key.



    


    
      
        put_table(seeder, pairs)

      


        Adds several {table_name, rows} pairs to the seeder at once.



    


    
      
        put_table(seeder, table_name, rows, opts \\ [])

      


        Adds rows to the seeder under table_name.



    





      


      
        Callbacks


        


  
    
      
    
    
      context(seeder, key)


        (optional)


        
          
        

    

  


  

      

          @callback context(seeder :: Blink.Seeder.t(), key :: Blink.Seeder.key()) :: Enumerable.t()


      


Builds and returns the data to be stored under a context key in the given
Seeder.
Called internally by with_context/2. Each key passed to with_context must
have a corresponding context/2 clause.
run/2 and run/3 ignore context data and only insert data from :tables.
When the callback function is missing, an ArgumentError is raised.

  



  
    
      
    
    
      run(seeder, repo)


        (optional)


        
          
        

    

  


  

      

          @callback run(seeder :: Blink.Seeder.t(), repo :: Ecto.Repo.t()) :: :ok


      


Specifies how to run the Seeder, performing a bulk insert of the seed data
from a Seeder into the given Ecto repository.
This callback function is optional, since Blink ships with a default
implementation.

  



  
    
      
    
    
      run(seeder, repo, opts)


        (optional)


        
          
        

    

  


  

      

          @callback run(seeder :: Blink.Seeder.t(), repo :: Ecto.Repo.t(), opts :: Keyword.t()) ::
  :ok


      



  



  
    
      
    
    
      table(seeder, table_name)


        (optional)


        
          
        

    

  


  

      

          @callback table(seeder :: Blink.Seeder.t(), table_name :: Blink.Seeder.key()) ::
  Enumerable.t()


      


Builds and returns the rows to be stored under a table key in the given
Seeder.
Called internally by with_table/2 and with_table/3. Each table name passed
to with_table must have a corresponding table/2 clause.
Data added to a Seeder with table/2 is inserted into the corresponding
database table when calling run/2 or run/3.
The callback can return either a list or a stream of maps. Returning a stream
enables memory-efficient seeding of large datasets.
When the callback function is missing, an ArgumentError is raised.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      copy_to_table(rows, table_name, repo, opts \\ [])



        
          
        

    

  


  

      

          @spec copy_to_table(
  rows :: Enumerable.t(),
  table_name :: String.t(),
  repo :: Ecto.Repo.t(),
  opts :: Keyword.t()
) :: :ok


      


Copies rows into a database table using database-specific bulk copy commands.
Parameters
	rows - An enumerable (list or stream) of maps where each map represents
a row to insert. All maps must have the same keys, which correspond to the
table columns. Using a stream allows for memory-efficient seeding of large
datasets.

	table_name - The name of the table to insert into (string or atom).

	repo - An Ecto repository module.

	opts - Keyword list of options:
	:adapter - The adapter module to use. Defaults to
Blink.Adapter.Postgres.

All other options are adapter-specific and validated by the adapter —
unknown keys raise ArgumentError. See Blink.Adapter.Postgres for its
options: :atomic (all-or-nothing copy), :concurrency, :batch_size,
:timeout, and :reset_sequences.


Returns
	:ok - When the copy operation succeeds

Raises an exception when the copy operation fails.
Examples
iex> rows = [%{id: 1, name: "Alice"}, %{id: 2, name: "Bob"}]
iex> copy_to_table(rows, "users", MyApp.Repo)
:ok

# Using a stream for memory-efficient seeding
iex> stream = Stream.map(1..1_000_000, fn i -> %{id: i, name: "User #{i}"} end)
iex> copy_to_table(stream, "users", MyApp.Repo)
:ok
Notes
Column names are extracted from the first row in the enumerable, and every
row must have the same keys — a mismatch raises Blink.RowError.
Currently only PostgreSQL is supported via Blink.Adapter.Postgres.

  



  
    
      
    
    
      fetch_row!(seeder, table_name, clauses)



        
          
        

    

  


  

      

          @spec fetch_row!(
  seeder :: Blink.Seeder.t(),
  table_name :: Blink.Seeder.key(),
  clauses :: Keyword.t()
) ::
  map()


      


Fetches the first row in table_name whose fields match all of clauses,
raising if none does.
A safe replacement for Enum.find/2 over seeder.tables[...]: a miss
raises ArgumentError naming the table and clauses, instead of returning
nil that crashes later, far from the cause. The table must already be
declared; atom and string table names are interchangeable, as in the rest of
the seeder API.
Use this only with tables whose rows are lists — the lookup enumerates the
table, so it would consume a table built as a single-use stream.
Examples
def table(seeder, "posts") do
  alice = fetch_row!(seeder, "users", email: "alice@example.com")

  [%{id: 1, title: "Welcome", user_id: alice.id}]
end

  



    

  
    
      
    
    
      from_csv(path, opts \\ [])



        
          
        

    

  


  

      

          @spec from_csv(path :: String.t(), opts :: Keyword.t()) :: Enumerable.t()


      


Reads a CSV file and returns a list or stream of maps.
Each column header becomes a string key in the resulting maps. All values are
returned as strings.
Parameters
	path - Path to the CSV file (relative or absolute)
	opts - Keyword list of options. Unknown options raise ArgumentError:	:headers - :infer to read the header names from the first row
(default), or a list of names for a file without a header row.
Explicit headers do not skip the first row — on a file that has one,
the header row comes back as a data map.
	:transform - Function to transform each row map (default: identity)
	:stream - When true, returns a stream instead of a list (default:
false)



Examples
# Read CSV with headers in first row
from_csv("users.csv")

# Name the columns of a file that has no header row
from_csv("users_no_headers.csv", headers: ["id", "name", "email"])

# Transform values
from_csv("users.csv", transform: fn row ->
  Map.update!(row, "id", &String.to_integer/1)
end)

# Stream for memory-efficient processing
from_csv("large_users.csv", stream: true)
Returns
A list of maps, or a stream of maps when stream: true.
Notes
For JSONB columns, prefer leaving the value as the raw JSON string read from
the CSV. Since CSV values are already strings, an untransformed JSONB column is
inserted directly, skipping a JSON round trip. Only decode it into a map (via
:transform) when you need to inspect or modify the value before inserting —
the Postgres adapter will re-encode maps with Jason.encode!/1 on the way in.

  



    

  
    
      
    
    
      from_json(path, opts \\ [])



        
          
        

    

  


  

      

          @spec from_json(path :: String.t(), opts :: Keyword.t()) :: [map()]


      


Reads a JSON file and returns a list of maps.
The JSON file must contain an array of objects at the root level. Each object
becomes a map with string keys.
Parameters
	path - Path to the JSON file
	opts - Keyword list of options. Unknown options raise ArgumentError:	:transform - Function to transform each row map (default: identity)



Examples
# Read JSON file
from_json("users.json")

# Transform values
from_json("users.json", transform: fn row ->
  Map.update!(row, "id", &String.to_integer/1)
end)
Returns
A list of maps.

  



  
    
      
    
    
      put_context(seeder, pairs)



        
          
        

    

  


  

      

          @spec put_context(seeder :: Blink.Seeder.t(), pairs :: [{Blink.Seeder.key(), any()}]) ::
  Blink.Seeder.t()


      


Adds several {key, value} pairs to the seeder's context at once.
A multi-key form of put_context/3; pairs are applied in order and each key
must be unique (as with put_context/3).
Examples
new()
|> put_context(user_id: user_id, project_indices: project_indices)

  



  
    
      
    
    
      put_context(seeder, key, value)



        
          
        

    

  


  

      

          @spec put_context(
  seeder :: Blink.Seeder.t(),
  key :: Blink.Seeder.key(),
  value :: any()
) ::
  Blink.Seeder.t()


      


Adds value to the seeder's context under key.
A convenience wrapper over Blink.Seeder.with_context/3 for when the context
data is already available and you do not want to define a context/2 callback.
Raises ArgumentError if key is already present.
Examples
new()
|> put_context(:generated_at, ~U[2024-01-01 00:00:00Z])

  



  
    
      
    
    
      put_table(seeder, pairs)



        
          
        

    

  


  

      

          @spec put_table(
  seeder :: Blink.Seeder.t(),
  pairs :: [{Blink.Seeder.key(), Enumerable.t()}]
) ::
  Blink.Seeder.t()


      


Adds several {table_name, rows} pairs to the seeder at once.
A multi-table form of put_table/3; tables are added in order (which becomes
their insertion order) and each name must be unique. Per-table options are not
supported here — use put_table/4 when you need them.
Examples
new()
|> put_table(users: users, posts: posts)

  



    

  
    
      
    
    
      put_table(seeder, table_name, rows, opts \\ [])



        
          
        

    

  


  

      

          @spec put_table(
  seeder :: Blink.Seeder.t(),
  table_name :: Blink.Seeder.key(),
  rows :: Enumerable.t(),
  opts :: Keyword.t()
) :: Blink.Seeder.t()


      


Adds rows to the seeder under table_name.
A convenience wrapper over Blink.Seeder.with_table/4 for when the rows are
already available and you do not want to define a table/2 callback. rows
may be a list or a stream. opts takes per-table options (for
Blink.Adapter.Postgres: :batch_size, :concurrency, and
:reset_sequences), forwarded to
Blink.Seeder.with_table/4. Raises ArgumentError if table_name is
already present.
Examples
new()
|> put_table("users", [%{id: 1, name: "Alice"}])
|> put_table("events", [%{id: 1, name: "Launch"}], batch_size: 1_000)

  


        

      


  

    
Blink.Adapter behaviour
    



      
Defines the adapter behaviour and dispatches to the selected adapter.
Adapters are responsible for implementing database-specific bulk insert
operations. Each adapter must implement the call/4 callback to bulk insert
rows into a table using a database-specific mechanism (e.g., PostgreSQL's COPY
command).
Example
defmodule MyApp.CustomAdapter do
  @behaviour Blink.Adapter

  @impl true
  def call(items, table_name, repo, opts) do
    # Custom bulk copy implementation
    :ok
  end
end

# Usage
run(seeder, MyApp.Repo, adapter: MyApp.CustomAdapter)

# Or via copy_to_table/4
Blink.copy_to_table(items, "users", MyApp.Repo, adapter: MyApp.CustomAdapter)

      


      
        Summary


  
    Callbacks
  


    
      
        call(rows, table_name, repo, opts)

      


        Performs a bulk copy operation to insert rows into a database table.



    





  
    Functions
  


    
      
        copy_to_table(rows, table_name, repo, opts \\ [])

      


    





      


      
        Callbacks


        


  
    
      
    
    
      call(rows, table_name, repo, opts)



        
          
        

    

  


  

      

          @callback call(
  rows :: Enumerable.t(),
  table_name :: String.t(),
  repo :: Ecto.Repo.t(),
  opts :: Keyword.t()
) :: :ok


      


Performs a bulk copy operation to insert rows into a database table.
Parameters
	rows - An enumerable (list or stream) of maps where each map represents
a row to insert. All maps must have the same keys, which correspond to the
table columns.
	table_name - The name of the table to insert into (string).
	repo - An Ecto repository module.
	opts - Keyword list of adapter-specific options. Adapters own their
option vocabulary and should validate it, raising ArgumentError on
unknown keys or invalid values (Keyword.validate!/2 covers the former).

Blink.Seeder.run/3 forwards its options here, including :atomic. With
atomic: true it opens a transaction on the calling process's connection and
relies on the adapter to perform the whole copy in the calling process, so
that the copy enrolls in the transaction. An adapter that hands batches to
other processes — each checking out its own connection — silently voids that
all-or-nothing guarantee. Support :atomic only by copying in the calling
process; otherwise reject the option, so a failed seed cannot pass for
rolled back when parts of it committed.
Returns
	:ok - When the copy operation succeeds

Raises an exception when the copy operation fails.
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      copy_to_table(rows, table_name, repo, opts \\ [])



        
          
        

    

  


  

      

          @spec copy_to_table(
  rows :: Enumerable.t(),
  table_name :: String.t(),
  repo :: Ecto.Repo.t(),
  opts :: Keyword.t()
) :: :ok


      



  


        

      


  

    
Blink.Adapter.Postgres 
    



      
PostgreSQL adapter for Blink bulk copy operations.
This adapter uses PostgreSQL's COPY FROM STDIN command for efficient bulk
insertion of data. It is the default adapter used by Blink.
Usage
This adapter is used automatically by default:
Blink.copy_to_table(rows, "users", MyApp.Repo)
Or explicitly:
Blink.copy_to_table(rows, "users", MyApp.Repo, adapter: Blink.Adapter.Postgres)

      


      
        Summary


  
    Functions
  


    
      
        call(rows, table_name, repo, opts \\ [])

      


        Copies rows into a database table using PostgreSQL's COPY command.
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      call(rows, table_name, repo, opts \\ [])



        
          
        

    

  


  

      

          @spec call(
  rows :: Enumerable.t(),
  table_name :: String.t(),
  repo :: Ecto.Repo.t(),
  opts :: Keyword.t()
) :: :ok


      


Copies rows into a database table using PostgreSQL's COPY command.
Parameters
	rows - An enumerable (list or stream) of maps where each map represents
a row to insert. All maps must have the same keys, which correspond to the
table columns; a row whose keys differ from the first row's raises
Blink.RowError. Using a stream allows for memory-efficient seeding of
large datasets. The input is consumed exactly once, so single-use streams
are safe.
	table_name - The name of the table to insert into (string).
	repo - An Ecto repository module configured with a Postgres adapter.
	opts - Keyword list of options. Unknown keys and invalid values raise
ArgumentError:	:atomic - Whether the copy is all-or-nothing (default: true).	false - Workers copy batches over up to :concurrency database
connections in parallel and each batch commits independently.
Fastest, but a failure can leave earlier batches committed. The
worker connections do not enroll in a transaction of the caller's
own: they cannot see its uncommitted data, and their commits
survive its rollback.
	true - All batches are copied over one connection inside a single
transaction while :concurrency workers encode rows in parallel.
Any failure rolls back the whole COPY, and the copy enrolls in a
surrounding transaction such as the one Blink.Seeder.run/3 opens
for atomic seeds. Rows are copied in input order.


	:concurrency - Number of parallel workers (default: 6 when
atomic: false, System.schedulers_online/0 when atomic: true).
With atomic: false each worker encodes and copies batches over its
own database connection, so configure the repo's pool_size to at
least :concurrency. With atomic: true workers only encode; a
single connection performs the COPY.
	:batch_size - Number of rows per batch (default: 8,000). Items are
chunked into batches, each written via a separate COPY operation (or a
separate write to the single COPY when atomic: true). To disable
batching, set this to a value equal to or greater than the total
number of rows.
	:timeout - Time in milliseconds allowed for each database operation
(default: 15,000). With atomic: false this bounds each batch's COPY
transaction. With atomic: true it is enforced server-side as a
statement_timeout on each COPY statement, because a connection
checkout deadline cannot bound individual operations inside one
transaction. Set to :infinity to disable Blink's timeout (a
server-configured statement_timeout still applies).
	:reset_sequences - After the copy, advance the sequence behind each
of the table's serial or identity primary key columns past the
highest copied value (default: false). Explicit IDs do not advance
a sequence, so without this the application's next ordinary insert
collides with a seeded row. Primary keys without a sequence (uuid,
self-managed integers) are unaffected. No rows, no reset: the option
does nothing when the input is empty. Intended for seed-time use —
the reset derives its target from the MAX() of visible rows, so
on a table receiving concurrent inserts it can move the sequence
backwards past values already handed out to in-flight transactions,
causing unique violations later.



Returns
	:ok - When the copy operation succeeds

Raises an exception when the copy operation fails.
Examples
iex> rows = [%{id: 1, name: "Alice"}, %{id: 2, name: "Bob"}]
iex> Blink.Adapter.Postgres.call(rows, "users", MyApp.Repo)
:ok

# Atomic, all-or-nothing copy
iex> Blink.Adapter.Postgres.call(rows, "users", MyApp.Repo, atomic: true)
:ok

# Using a stream for memory-efficient seeding
iex> stream = Stream.map(1..1_000_000, fn i -> %{id: i, name: "User #{i}"} end)
iex> Blink.Adapter.Postgres.call(stream, "users", MyApp.Repo)
:ok
Notes
The column list is read from the keys of the first row, and every subsequent
row must have exactly the same keys — a mismatch raises Blink.RowError when
the offending row is reached. With atomic: true (the default) a failed
validation therefore leaves nothing behind; with atomic: false it surfaces
like any other mid-copy failure, with earlier batches possibly committed.
NULL values are represented as \N in the CSV format. Nested maps are automatically JSON-encoded for
JSONB columns; values that are already JSON strings are inserted as-is, so
passing pre-encoded JSON avoids a redundant Jason.encode!/1 call. Elixir
lists are encoded as PostgreSQL array literals for array columns (int[],
text[], jsonb[], nested arrays, ...). A JSONB column holding a top-level
JSON array should be passed as a pre-encoded JSON string.
Structs are maps, so a struct value (a DateTime, Date, Decimal, ...) is
also JSON-encoded. PostgreSQL's date/time parsers accept the quoted result,
so calendar structs work in timestamp, date, and time columns; in a
text column the stored value keeps the JSON quotes — pass
to_string(value) instead.
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    Functions
  


    
      
        dump_to_iodata(enumerable)

      


        Callback implementation for NimbleCSV.dump_to_iodata/1.



    


    
      
        dump_to_stream(enumerable)

      


        Callback implementation for NimbleCSV.dump_to_stream/1.



    


    
      
        parse_enumerable(enumerable, opts \\ [])

      


        Callback implementation for NimbleCSV.parse_enumerable/2.



    


    
      
        parse_stream(stream, opts \\ [])

      


        Callback implementation for NimbleCSV.parse_stream/2.



    


    
      
        parse_string(string, opts \\ [])

      


        Callback implementation for NimbleCSV.parse_string/2.



    


    
      
        to_line_stream(stream)

      


        Callback implementation for NimbleCSV.to_line_stream/1.
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Callback implementation for NimbleCSV.dump_to_iodata/1.
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Callback implementation for NimbleCSV.dump_to_stream/1.

  



    

  
    
      
    
    
      parse_enumerable(enumerable, opts \\ [])



        
          
        

    

  


  

Callback implementation for NimbleCSV.parse_enumerable/2.
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Callback implementation for NimbleCSV.parse_stream/2.

  



    

  
    
      
    
    
      parse_string(string, opts \\ [])



        
          
        

    

  


  

Callback implementation for NimbleCSV.parse_string/2.
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Callback implementation for NimbleCSV.to_line_stream/1.

  


        

      


  

    
Blink.Seeder 
    



      
The central data structure and operations for the Blink seeding pipeline.
This module provides the Seeder struct and functions for building and
inserting seed data into your database.
A Seeder holds:
	:tables — data that will be inserted into the database.
	:table_order - the insertion order for tables.
	:table_opts — per-table options (:batch_size, :concurrency,
:reset_sequences) used during the copy operation.
	:context — auxiliary data used while building the seeder, not inserted.
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        key()

      


    


    
      
        t()

      


    


    
      
        table_opts()

      


    





  
    Functions
  


    
      
        is_key(key)

      


    


    
      
        new()

      


        Creates an empty Seeder.



    


    
      
        run(seeder, repo, opts \\ [])

      


        Runs the seeder, inserting all table records into the given repository.
Iterates over the tables in order when seeding the database.



    


    
      
        with_context(seeder, key, builder)

      


        Loads context into the seeder by calling the provided builder function.



    


    
      
        with_table(seeder, table_name, builder, opts \\ [])

      


        Loads a table into the seeder by calling the provided builder function.
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          @type empty() :: %Blink.Seeder{
  context: %{},
  table_opts: %{},
  table_order: [],
  tables: %{}
}
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          @type key() :: binary() | atom()
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          @type t() :: %Blink.Seeder{
  context: map(),
  table_opts: %{optional(key()) => table_opts()},
  table_order: [key()],
  tables: %{optional(key()) => Enumerable.t()}
}
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          @type table_opts() :: Keyword.t()
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          @spec new() :: empty()


      


Creates an empty Seeder.
Example
iex> Blink.Seeder.new()
%Blink.Seeder{tables: %{}, table_order: [], table_opts: %{}, context: %{}}

  



    

  
    
      
    
    
      run(seeder, repo, opts \\ [])



        
          
        

    

  


  

      

          @spec run(seeder :: t(), repo :: Ecto.Repo.t(), opts :: Keyword.t()) :: :ok


      


Runs the seeder, inserting all table records into the given repository.
Iterates over the tables in order when seeding the database.
The repo parameter must be a module that implements the Ecto.Repo behaviour
and is configured with a Postgres adapter (e.g., Ecto.Adapters.Postgres).
Data stored in the Seeder's context is ignored.
Options
:adapter selects the adapter; everything else, including :atomic, is
forwarded to the adapter, which owns and validates its option vocabulary —
unknown keys and invalid values raise ArgumentError.
	:atomic - Whether the seed is all-or-nothing (default: true). When
true, every table is copied over a single database connection inside
one transaction: if any table fails, all tables are rolled back. Set it
to false to copy batches over parallel connections for maximum speed,
accepting that a failure partway through can leave earlier batches and
tables committed.
	:timeout - The time in milliseconds allowed for each database
operation (default: 15,000). Set to :infinity to disable it. See
Blink.Adapter.Postgres for the exact semantics in each mode.
	:adapter - The adapter module to use (default:
Blink.Adapter.Postgres).

The following options are specific to Blink.Adapter.Postgres:
	:batch_size - Number of rows per batch (default: 8,000). Can be
overridden per-table via with_table/4.
	:concurrency - Number of parallel workers: COPY connections when
atomic: false (configure the repo's pool_size accordingly), row
encoders feeding the single connection when atomic: true. See
Blink.Adapter.Postgres for defaults. Can be overridden per-table via
with_table/4.
	:reset_sequences - Advance each table's serial or identity primary
key sequence past the highest copied value after its copy (default:
false). Primary keys without a sequence are unaffected. Can be
overridden per-table via with_table/4. Not safe on tables receiving
concurrent inserts; see Blink.Adapter.Postgres.

Atomicity
Seeds are all-or-nothing by default. A failed seed leaves nothing behind, so
fixing the data and re-running is always safe. Pass atomic: false to trade
that for speed: batches then commit independently over parallel connections,
and a failure raises with earlier batches and tables still committed — the
failure is never hidden, but you must inspect what was written and clean up
before re-running. :atomic and :timeout apply to the whole run and cannot
be overridden per-table.
The same distinction applies inside a transaction of your own: an atomic
seed enrolls in it, while a non-atomic seed copies over separate connections
that cannot see the transaction's uncommitted data and whose commits survive
its rollback. Never pass atomic: false to a seed running inside your own
transaction.
Telemetry
run/3 is wrapped in a [:blink, :run] telemetry span covering the copy
phase; table builders run earlier, at declaration time, under [:blink, :build] spans. See Blink.Telemetry for the event reference and a default
logger.
Returns
	:ok - When all tables have been seeded successfully

Raises an exception when the seeding operation fails.
Examples
# All-or-nothing seeding
run(seeder, MyApp.Repo, atomic: true)

# With custom timeout
run(seeder, MyApp.Repo, timeout: 60_000)

# With custom batch size and concurrency
run(seeder, MyApp.Repo, batch_size: 5_000, concurrency: 4)

  



  
    
      
    
    
      with_context(seeder, key, builder)



        
          
        

    

  


  

      

          @spec with_context(
  seeder :: t(),
  key :: key(),
  builder :: (seeder :: t(), key :: key() -> any())
) :: t()


      


Loads context into the seeder by calling the provided builder function.
This is the low-level form, which takes an explicit builder. If your module
calls use Blink, call with_context/2 on that module instead — it
dispatches to your context/2 clause for you and reports a missing clause as
a Blink.MissingClauseError. See Blink for the full seeder API.
The builder function should take a seeder and key and return the context data.

  



    

  
    
      
    
    
      with_table(seeder, table_name, builder, opts \\ [])



        
          
        

    

  


  

      

          @spec with_table(
  seeder :: t(),
  table_name :: key(),
  builder :: (seeder :: t(), table_name :: key() -> Enumerable.t()),
  opts :: table_opts()
) :: t()


      


Loads a table into the seeder by calling the provided builder function.
This is the low-level form, which takes an explicit builder. If your module
calls use Blink, call with_table/2 or with_table/3 on that module
instead — it dispatches to your table/2 clause for you and reports a missing
clause as a Blink.MissingClauseError. See Blink for the full seeder API.
The builder function should take a seeder and table name and return an
enumerable (list or stream) of maps representing the table data.
Options
Options given here override the ones passed to run/3 for this table only.
They are forwarded to the adapter, which owns and validates them — unknown
keys and invalid values raise ArgumentError when the seeder runs. The
run-level options :adapter, :atomic, and :timeout configure the whole
run and raise ArgumentError here.
For Blink.Adapter.Postgres the per-table options are:
	:batch_size - Number of rows per batch. Overrides :batch_size in
run/3.
	:concurrency - Number of parallel workers. Overrides :concurrency in
run/3.
	:reset_sequences - Advance this table's primary key sequence past the
highest copied value after its copy. Overrides :reset_sequences in
run/3.

Examples
# Without options (uses options from `run/3`)
Seeder.with_table(seeder, "users", &table/2)

# With custom batch size and concurrency
Seeder.with_table(seeder, "users", &table/2, batch_size: 1_000, concurrency: 2)

  


        

      


  

    
Blink.Telemetry 
    



      
Telemetry events emitted by Blink, and a default logger built on them.
Attach the default logger in your seed script to get progress logging
without writing any timing code:
Blink.Telemetry.attach_default_logger()
MyApp.Seeder.call()
Events
Build events
Table and context builders run when they are declared — with_table/2 and
with_context/2 call your table/2 or context/2 clause immediately — so
build time is reported per declaration, not as part of the run span below.
	[:blink, :build, :start] — emitted when a builder starts.	Measurements: :system_time, :monotonic_time
	Metadata: :callback (:table or :context), :key (the declared
name)


	[:blink, :build, :stop] — emitted when a builder returns.	Measurements: :duration, :monotonic_time
	Metadata: as for :start


	[:blink, :build, :exception] — emitted when a builder raises.	Measurements: :duration, :monotonic_time
	Metadata: as for :start, plus :kind, :reason, and :stacktrace
of the error



A builder that returns a stream reports a near-zero duration here; its rows
are produced during the copy instead.
Run events
A span around Blink.Seeder.run/3 — the copy phase of the seed.
	[:blink, :run, :start]	Measurements: :system_time, :monotonic_time
	Metadata: :repo, :tables (declared names in insertion order),
:atomic


	[:blink, :run, :stop]	Measurements: :duration, :monotonic_time
	Metadata: as for :start


	[:blink, :run, :exception]	Measurements: :duration, :monotonic_time
	Metadata: as for :start, plus :kind, :reason, :stacktrace



Copy events
Emitted by Blink.Adapter.Postgres for each table copied.
	[:blink, :copy, :start] — emitted once per table, before the first
batch is written. A table whose builder returned no rows emits neither
:start nor :stop.	Measurements: :system_time
	Metadata: :table_name, :batch_size, :concurrency, :timeout,
:atomic


	[:blink, :copy, :stop] — emitted when the table's copy — including
its sequence reset, with reset_sequences: true — completes. A failed
copy emits no :stop (and there is no copy exception event): inside
Blink.Seeder.run/3 the failure surfaces through the [:blink, :run]
span, while for a direct Blink.copy_to_table/4 call the raised
exception is the only failure signal. In an atomic run the event fires
inside the transaction, so a later table's failure can still roll the
counted rows back — :stop reports a completed copy, not a commit.	Measurements: :duration, :row_count
	Metadata: as for :start



Durations are in :native time units; convert with
System.convert_time_unit(duration, :native, :millisecond).
Default logger
attach_default_logger/1 logs seed progress from these events; its
documentation lists which level each line uses:
[info] Seeding MyApp.Repo (3 tables)...
[debug] Copied 1000 rows into "users" in 12 ms
[info] Seeded MyApp.Repo (3 tables) in 87 ms
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        attach_default_logger(level \\ :info)

      


        Attaches a logger to Blink's telemetry events.



    


    
      
        detach_default_logger()

      


        Detaches the logger attached by attach_default_logger/1.
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      attach_default_logger(level \\ :info)



        
          
        

    

  


  

      

          @spec attach_default_logger(level :: Logger.level()) ::
  :ok | {:error, :already_exists}


      


Attaches a logger to Blink's telemetry events.
Run start and stop are logged at level; run and build failures at
:error; build and copy completions at :debug. Returns
{:error, :already_exists} if the logger is already attached.

  



  
    
      
    
    
      detach_default_logger()



        
          
        

    

  


  

      

          @spec detach_default_logger() :: :ok | {:error, :not_found}


      


Detaches the logger attached by attach_default_logger/1.
Returns {:error, :not_found} if it is not attached.

  


        

      


  

    
Blink.MissingClauseError exception
    



      
Raised when a table or context is declared but no callback clause matches it.
Every with_table/2 call needs a table/2 clause for that table name, and
every with_context/2 call needs a context/2 clause for that key. The
message names the missing key and shows the clause to add.
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          @type t() :: %Blink.MissingClauseError{
  __exception__: true,
  callback: :table | :context,
  key: Blink.Seeder.key(),
  module: module()
}


      



  


        

      


  

    
Blink.RowError exception
    



      
Raised when a row's keys differ from the first row's keys.
The Postgres adapter reads the table's column list from the keys of the
first row, so every row must have exactly the same keys. Without this check
a key missing from a later row would be inserted as NULL, and an extra key
would be silently dropped. The message names the table, the offending row's
index, and the keys that differ.
If your rows legitimately vary — optional fields from an external source,
for example — normalize them before copying, choosing explicitly which
columns every row provides:
defaults = %{name: nil, email: nil}
rows = Enum.map(raw_rows, &Map.merge(defaults, &1))
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          @type t() :: %Blink.RowError{
  __exception__: true,
  extra: [term()],
  index: non_neg_integer(),
  missing: [term()],
  table_name: String.t()
}
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