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    README


# barrel_docdb

**Embeddable document database for Erlang with version-vector MVCC, declarative queries, and P2P replication**

[![License](https://img.shields.io/badge/License-Apache%202.0-blue.svg)](LICENSE)
[![Status](https://img.shields.io/badge/Status-Alpha-orange.svg)]()

[Documentation](https://barrel-db.eu/docs/lib/docdb/) |
[barrel-db.eu](https://barrel-db.eu)


Alpha Software - API may change. Feedback welcome via GitHub Issues.

Overview
barrel_docdb provides:
	Document CRUD with HLC version-vector MVCC and conflict resolution
	Declarative Queries (BQL) with automatic path indexing
	Real-time Subscriptions via MQTT-style path patterns and queries
	Changes Feed with a retained history log
	Attachments with streaming for large binaries
	Timeline: branch, point-in-time restore, and merge
	Peer-to-Peer Replication (one-shot or continuous) with pluggable transports
	TTL and retention for expiring documents and bounding history
	HLC Ordering for distributed event coordination

It is embeddable and transport-free. For an HTTP (REST/JSON) or MCP surface over
the same data, use barrel_server.
Quick Start
%% Start the application
application:ensure_all_started(barrel_docdb).

%% Create a database
{ok, _} = barrel_docdb:create_db(<<"mydb">>).

%% Save a document
{ok, #{<<"id">> := DocId, <<"rev">> := Rev}} = barrel_docdb:put_doc(<<"mydb">>, #{
    <<"id">> => <<"doc1">>,
    <<"type">> => <<"user">>,
    <<"name">> => <<"Alice">>
}).

%% Fetch the document
{ok, Doc} = barrel_docdb:get_doc(<<"mydb">>, DocId).

%% Query documents (BQL)
{ok, Users, _Meta} = barrel_docdb:query(<<"mydb">>,
    <<"SELECT * FROM db WHERE type = 'user'">>).

%% Subscribe to changes (MQTT-style patterns)
{ok, SubRef} = barrel_docdb:subscribe(<<"mydb">>, <<"type/user/#">>),
receive {barrel_change, _, Change} -> io:format("~p~n", [Change]) end.
_rev is the concurrency token. It is HLC-backed (format <hex(hlc)>@<author>),
not a revision tree: conflicts are resolved by HLC last-write-wins with the
superseded version retained and an optional merge hook, tracked with version
vectors (barrel_version / barrel_vv).
Attachments
{ok, _} = barrel_docdb:put_attachment(<<"mydb">>, <<"doc1">>, <<"photo.jpg">>, Bytes).
{ok, Info, Reader} = barrel_docdb:open_attachment_stream(<<"mydb">>, <<"doc1">>, <<"photo.jpg">>).
Blobs are content-addressed, stream in chunks, and ride their own feed for
replication.
Replication
%% One-shot replication (same VM)
{ok, Result} = barrel_rep:replicate(<<"source">>, <<"target">>).

%% With a filter (path patterns)
{ok, _} = barrel_rep:replicate(<<"source">>, <<"target">>, #{
    filter => #{paths => [<<"users/#">>]}
}).

%% To a remote node over HTTP (via barrel_server's _sync endpoints)
{ok, _} = barrel_rep:replicate(<<"mydb">>, <<"http://remote:8080/db/mydb">>, #{
    source_transport => barrel_rep_transport_local,
    target_transport => barrel_rep_transport_http
}).
Replication diffs by version-vector containment and applies each remote version
as skip / fast-forward / last-write-wins, keeping the loser as a retained
conflict sibling.
Conflict Resolution
Conflicts are HLC last-write-wins with the superseded version retained, so a
concurrent write leaves a live conflict you can inspect and resolve:
case barrel_docdb:get_conflicts(<<"mydb">>, DocId) of
    {ok, []} ->
        ok;
    {ok, Conflicts} ->
        barrel_docdb:resolve_conflict(<<"mydb">>, DocId, WinningRev, choose)
end.
Timeline
{ok, _} = barrel_docdb:branch_db(<<"mydb">>, <<"mydb_wip">>, #{}).
{ok, _} = barrel_docdb:merge_branch(<<"mydb_wip">>, <<"mydb">>).
Branch forks at now (or a past HLC for point-in-time restore); merge is a
one-shot replication since the fork point.
Batch writes with per-document options
Concurrent writes to one database are committed together: one write_batch
and at most one sync per group, up to max_group requests (default 256).
Each request keeps its own conflict check and answer. In put_docs, give a
document its own outbox tags and sync flag with a {Doc, DocOpts} entry:
[{ok, _}, {ok, _}] = barrel_docdb:put_docs(<<"mydb">>, [
    {Block, #{outbox => [<<"blocks">>], sync => true}},
    Record
], #{}).
The call's documents share one batch, synced when the call or any document
asks for sync. Another key in DocOpts answers
{error, {invalid_doc_opts, DocOpts}} for that document. Tune the writer
with the max_group and write_chunk (default 16) database options; see
design.
Open a copy read only
Pass read_only => true on every open to serve a copy (an export, an
imported snapshot) without changing its files:
{ok, _} = barrel_docdb:create_db(<<"snapshot">>, #{
    data_dir => "/srv/imports", read_only => true
}).
{error, read_only} = barrel_docdb:put_doc(<<"snapshot">>, #{<<"id">> => <<"x">>}).
	The stores open with RocksDB OpenForReadOnly: open, reads and close
write no file, and several nodes can open the same directory.
	A missing store fails with {read_only_store_missing, Path}; nothing is
created.
	A store an older version wrote, without a column family added since,
fails with {read_only_upgrade_needed, #{store, missing_cfs}} until one
writable open adds it.
	barrel_docdb:db_exists(Name, #{data_dir => Dir}) tells you whether a
database is open or has files, without creating it.

Know which state answered
db_observed_version/1 returns the database's instance id and the HLC of
its last write, and BQL results carry the same two fields in their meta:
{ok, #{instance_id := Id, last_seq := Seq}} =
    barrel_docdb:db_observed_version(<<"mydb">>).
It is a freshness hint read after the rows, not a snapshot.
Configuration
In your sys.config:
{barrel_docdb, [
    {data_dir, "data/barrel_docdb"}
]}.
Requirements
	Erlang/OTP 28 or 29
	RocksDB (via the rocksdb hex package)

Installation
Add to your rebar.config:
{deps, [
    {barrel_docdb, "~> 1.7"}
]}.
Architecture
barrel_docdb_sup
├── barrel_metrics         (OpenTelemetry metrics)
├── barrel_cache           (RocksDB block cache)
├── barrel_hlc_clock       (Hybrid Logical Clock)
├── barrel_sub             (Path subscriptions)
├── barrel_query_sub       (Query subscriptions)
├── barrel_path_dict       (Path interning for posting lists)
├── barrel_query_cursor    (Chunked query cursors)
├── barrel_parallel        (Worker pool for parallel queries)
├── barrel_db_sup          (Database supervisor)
│   └── barrel_db_server   (Per-database process)
└── barrel_rep_tasks       (Replication task manager)
API Reference
Document Operations
	Function	Description
	put_doc/2,3, put_docs/2,3	Create or update documents
	get_doc/2,3, get_docs/2,3	Get documents by ID
	delete_doc/2,3, delete_docs/2	Delete documents
	query/2,3, find/2,3	Query documents (BQL / find)
	fold_docs/3,4	Iterate documents
	get_conflicts/2, resolve_conflict/4	Inspect and resolve conflicts
	db_exists/2, db_info/1, db_observed_version/1	Database presence, stats, instance id and last write HLC

Timeline & Replication
	Function	Description
	branch_db/3, merge_branch/2, list_branches/1	Branch / merge / PITR
	barrel_rep:replicate/2,3	One-shot replication
	barrel_rep_tasks:start_task/1	Start/manage a continuous replication task

Attachments & Changes
	Function	Description
	put_attachment/4,5, get_attachment/3	Store and read attachments
	open_attachment_stream/3, open_attachment_writer/4,5	Streamed attachments
	get_changes/3	Read the changes feed
	subscribe/2, subscribe_query/2	Subscribe to changes

Support
	Channel	For
	GitHub Issues	Bug reports, feature requests
	Email	Commercial inquiries

License
Apache License 2.0. See LICENSE for details.

Built by Enki Multimedia | barrel-db.eu


  

    Getting Started

This guide walks you through installing and using Barrel DocDB from Erlang. barrel_docdb is an embedded document store: you call it in-process through the barrel_docdb module. You'll have a working database in under 5 minutes.
HTTP access
barrel_docdb has no built-in HTTP server. To reach a database over the wire (REST/JSON), run the barrel_server app, which exposes barrel_docdb over HTTP. See the umbrella REST server guide (docs/guides/rest-server.md).

Prerequisites
	Erlang/OTP 28+

Installation
Erlang (Embedded)
Add to your rebar.config:
{deps, [
    {barrel_docdb, "~> 1.7"}
]}.
Then fetch dependencies:
rebar3 get-deps
rebar3 compile

Build from Source
Clone and build:
git clone https://github.com/barrel-db/barrel.git
cd barrel
rebar3 compile
rebar3 shell

Your First Database
Start the Application
application:ensure_all_started(barrel_docdb).
Create a Database
{ok, _Db} = barrel_docdb:create_db(<<"myapp">>).
Store a Document
With an auto-generated ID:
{ok, #{<<"id">> := DocId, <<"rev">> := Rev}} =
    barrel_docdb:put_doc(<<"myapp">>, #{
        <<"type">> => <<"user">>,
        <<"name">> => <<"Alice">>,
        <<"email">> => <<"alice@example.com">>
    }).
With a specific ID:
{ok, #{<<"rev">> := Rev}} =
    barrel_docdb:put_doc(<<"myapp">>, #{
        <<"id">> => <<"user-alice">>,
        <<"type">> => <<"user">>,
        <<"name">> => <<"Alice">>
    }).
Retrieve a Document
{ok, Doc} = barrel_docdb:get_doc(<<"myapp">>, <<"user-alice">>).
%% Doc = #{<<"id">> => <<"user-alice">>, <<"_rev">> => <<"1-...">>, ...}
Update a Document
Include the current <<"_rev">> value from the document you fetched:
{ok, #{<<"rev">> := NewRev}} =
    barrel_docdb:put_doc(<<"myapp">>, Doc#{
        <<"name">> => <<"Alice Smith">>,
        <<"role">> => <<"admin">>
    }).
Delete a Document
Pass the current revision in the options:
{ok, _} = barrel_docdb:delete_doc(<<"myapp">>, <<"user-alice">>, #{rev => NewRev}).
Querying Documents
Barrel DocDB provides declarative queries with automatic path indexing. No need to create indexes manually.
Find all users:
{ok, Users, _Meta} = barrel_docdb:find(<<"myapp">>, #{
    where => [{path, [<<"type">>], <<"user">>}]
}).
Find admins:
{ok, Admins, _Meta} = barrel_docdb:find(<<"myapp">>, #{
    where => [
        {path, [<<"type">>], <<"user">>},
        {path, [<<"role">>], <<"admin">>}
    ]
}).
With pagination. Meta carries has_more and, when there is more, a continuation token to pass back:
{ok, Page, Meta} = barrel_docdb:find(<<"myapp">>, #{
    where => [{path, [<<"type">>], <<"user">>}],
    limit => 10
}),
case Meta of
    #{has_more := true, continuation := Token} ->
        {ok, More, _} = barrel_docdb:find(<<"myapp">>,
            #{where => [{path, [<<"type">>], <<"user">>}], limit => 10},
            #{continuation => Token});
    #{has_more := false} ->
        ok
end.
You can also run BQL text with barrel_docdb:query/2,3:
{ok, Rows, _Meta} = barrel_docdb:query(<<"myapp">>,
    <<"SELECT name FROM db WHERE type = 'user' LIMIT 10">>).
Watching for Changes
Subscribe to real-time changes using MQTT-style path patterns. Notifications are delivered to the calling process as messages.
Subscribe to all changes:
{ok, _SubRef} = barrel_docdb:subscribe(<<"myapp">>, <<"#">>),
receive
    {barrel_change, <<"myapp">>, Change} ->
        io:format("Change: ~p~n", [Change])
end.
Subscribe to user changes only:
{ok, SubRef} = barrel_docdb:subscribe(<<"myapp">>, <<"type/user/#">>).
Unsubscribe:
barrel_docdb:unsubscribe(SubRef).
To read changes since a point instead of subscribing, use barrel_docdb:get_changes/2,3. See Changes Feed.
Working with Attachments
Store binary files (images, documents, etc.) alongside your documents.
Store an attachment:
Data = <<"Hello, World!">>,
{ok, _} = barrel_docdb:put_attachment(<<"myapp">>, <<"user-alice">>,
    <<"greeting.txt">>, Data).
Retrieve an attachment:
{ok, Binary} = barrel_docdb:get_attachment(<<"myapp">>, <<"user-alice">>,
    <<"greeting.txt">>).
List attachments:
AttNames = barrel_docdb:list_attachments(<<"myapp">>, <<"user-alice">>).
%% Returns [<<"greeting.txt">>]
For large files, stream with open_attachment_stream/3 and read_attachment_chunk/1.
Databases without attachments
Every database opens a second RocksDB instance for attachments, and RocksDB preallocates about 74MB of WAL and MANIFEST files for it even when empty. If a database never stores attachments (config, task state, small local docs), skip that store:
{ok, _} = barrel_docdb:create_db(<<"config">>, #{
    att_opts => #{backend => none},
    store_opts => #{write_buffer_size => 4 * 1024 * 1024}
}).
Attachment writes and deletes then return {error, attachments_disabled} (HTTP 501), and reads return not_found. The backend is chosen at each open, so pass the same options every time you open the database.
To reclaim the space of a database that already has an attachments/ directory, add purge_existing => true. It deletes that directory on open, so use it only for databases that hold no attachments:
{ok, _} = barrel_docdb:create_db(<<"config">>, #{
    att_opts => #{backend => none, purge_existing => true}
}).
A none database cannot be branched with branch_db/3. barrel uses this backend for _barrel_system and _replication_tasks.
Configuration
Environment Variables
	Variable	Default	Description
	BARREL_DATA_DIR	data/barrel_docdb	Data directory

Erlang Configuration
In sys.config:
[
  {barrel_docdb, [
    {data_dir, "data/barrel_docdb"}
  ]}
].
HTTP listener settings (port, TLS) live in barrel_server, not barrel_docdb. See the umbrella REST server guide (docs/guides/rest-server.md).
Next Steps
Now that you have Barrel DocDB running, explore these features:
	Queries - Advanced query syntax, operators, and filtering
	Changes Feed - Real-time subscriptions and MQTT-style patterns
	Replication - Sync data between nodes with filtering
	API reference - Complete function documentation

Troubleshooting
Document Update Fails with Conflict
If you get a conflict error when updating, ensure you're passing the current revision. barrel_docdb uses MVCC (Multi-Version Concurrency Control) to prevent lost updates: read the document first, then include its <<"_rev">> in the update (or pass #{rev => Rev} to delete_doc/3).
%% Get the current revision first
{ok, Doc} = barrel_docdb:get_doc(<<"myapp">>, <<"doc1">>),

%% Then write back the document you just read
{ok, _} = barrel_docdb:put_doc(<<"myapp">>, Doc#{<<"name">> => <<"updated">>}).

Serving over HTTP
To expose a database over REST/JSON (including TLS), run the barrel_server app rather than barrel_docdb on its own. See the umbrella REST server guide (docs/guides/rest-server.md).



  

    Document Format

This guide describes the document format used by barrel_docdb, including document structure, versions, metadata, and internal storage format.
Document Structure
Documents in barrel_docdb are Erlang maps with binary keys. A document looks like this:
#{
    <<"id">> => <<"user:alice">>,
    <<"_rev">> => <<"0000018abc1234...@f1e061a70714abcd">>,
    <<"type">> => <<"user">>,
    <<"name">> => <<"Alice Smith">>,
    <<"email">> => <<"alice@example.com">>,
    <<"created_at">> => <<"2024-01-15T10:30:00Z">>
}
Reserved Keys
The following keys have special meaning:
	Key	Type	Description
	<<"id">>	binary	Document identifier. Auto-generated if not provided.
	<<"_rev">>	binary	Version token, format <hex(hlc)>@<author>. Managed by the system; pass it back to update a live document.
	<<"_deleted">>	boolean	true for deleted documents (tombstones).
	<<"_attachments">>	map	Attachment metadata (internal use).

Keys starting with <<"_">> (underscore) are reserved for system metadata and are stripped from the document body when stored.
Document ID
The document ID (<<"id">>) uniquely identifies a document within a database.
Rules:
	Must be a binary string
	Should be URL-safe (avoid special characters)
	Case-sensitive
	Maximum recommended length: 256 bytes

Auto-generation:
If no ID is provided, barrel_docdb generates one using:
MD5(timestamp_microseconds + 8_random_bytes)
ID Patterns:
Common patterns for document IDs:
%% Simple ID
<<"doc123">>

%% Namespaced ID (recommended for typed documents)
<<"user:alice">>
<<"order:2024-001">>
<<"product:sku-12345">>

%% Hierarchical ID
<<"org:acme/team:engineering/member:alice">>
Versions
barrel_docdb uses Multi-Version Concurrency Control (MVCC) based on Hybrid Logical Clocks, not revision trees. Each write is a version, and each document carries a version vector used for replication and conflict detection.
Version Token
The <<"_rev">> value is a version token: <hex(hlc)>@<author>
0000018abc1234...@f1e061a70714abcd
└────────┬───────┘ └──────┬───────┘
   hex(HLC), fixed      author (writing database's source id)
	HLC: a Hybrid Logical Clock giving causal last-write-wins ordering. It is fixed width, so token order equals causal order.
	author: the id of the database that made the write (per-database, so writes are attributable and two databases detect each other's writes as concurrent).

The token is opaque: treat it as a value to read and pass back, not to parse.
Conflicts
There is no revision tree. When two databases write the same document concurrently (neither version's vector dominates the other), replication keeps a deterministic last-write-wins winner and retains the losing version as a live conflict sibling. See the Replication Guide for how conflicts are surfaced (get_conflicts/2) and resolved (resolve_conflict/4).
Creating Versions
New document (no token):
{ok, Result} = barrel_docdb:put_doc(Db, #{
    <<"id">> => <<"doc1">>,
    <<"value">> => <<"hello">>
}),
%% Result: #{<<"id">> => <<"doc1">>, <<"rev">> => <<"0000018abc...@f1e0...">>}
Update (requires the current token):
{ok, Doc} = barrel_docdb:get_doc(Db, <<"doc1">>),
{ok, Result} = barrel_docdb:put_doc(Db, Doc#{<<"value">> => <<"updated">>}),
%% Result carries a new token with a later HLC
Conflict on a stale token:
%% This fails if the document was modified since Rev1
OldDoc = #{<<"id">> => <<"doc1">>, <<"_rev">> => Rev1, <<"value">> => <<"stale">>},
{error, conflict} = barrel_docdb:put_doc(Db, OldDoc).
Deleted Documents
Deleting a document writes a tombstone: a new version with the deleted flag set.
%% Delete a document
{ok, Result} = barrel_docdb:delete_doc(Db, <<"doc1">>, #{rev => Rev}),
%% Result carries a new (deleted) version token

%% Document no longer returned by default
{error, not_found} = barrel_docdb:get_doc(Db, <<"doc1">>).

%% But can be retrieved with the include_deleted option
{ok, Doc} = barrel_docdb:get_doc(Db, <<"doc1">>, #{include_deleted => true}),
%% Doc contains: <<"_deleted">> => true
Why tombstones?
	Enable proper replication (deletions must propagate as versions)
	Prevent resurrection of deleted documents

Internal Storage Format
Document Entity
The document is stored as one wide-column entity (key prefix DOC_ENTITY, 0x18), a fixed positional binary. The body and its version metadata live together:
<<VerLen:16, Version/binary,        %% COL_VERSION: encoded {HLC, Author}
  Deleted:8,                        %% COL_DELETED
  HlcLen:16, Hlc/binary,            %% COL_HLC: change-sequence HLC
  VVLen:32, VV/binary,              %% COL_VV: encoded version vector
  CreatedAtLen:16, CreatedAt/binary,%% COL_CREATED_AT
  ExpiresAt:64,                     %% COL_EXPIRES_AT (TTL)
  Tier:8,                           %% COL_TIER (hot/warm/cold)
  NConflicts:16,                    %% COL_NCONFLICTS: live conflict siblings
  Ext/binary>>                      %% optional extension tail
The COL_VERSION / COL_VV / COL_NCONFLICTS columns replaced the old rev-tree fields. The extension tail is backward compatible: an embedding appends <<EmbLen:32, Emb/binary, Src:8>>; entities also carrying provenance use a tagged form. This codec is version v4 (see barrel_store_rocksdb:encode_entity/1).
Version Chain and History
Non-winning versions are retained, not discarded:
	Version chain (DOC_VERSION, 0x1D): one row per superseded or conflict sibling, keyed by {doc_id, version}, with the version's body archived under its token so it stays resolvable within the retention window.
	Retained history log (HISTORY, 0x1C): an append-only, HLC-ordered log of every write (local, replicated, resolution), carrying identity only (no bodies).

A retention sweep prunes both below the history floor.
Change Entry
Stored at key prefix DOC_HLC (0x0D), keyed by the change-sequence HLC. Links each write to the changes feed. Path and prefix indexes (PATH_HLC, PREFIX_CHANGES) mirror the same change for filtered and wildcard change queries.
Document Validation
Automatic Validation
barrel_docdb validates:
	Document is a map
	ID is a binary (if provided)
	_rev version token is well-formed (if provided)
	_deleted is boolean (if provided)

Custom Validation
Implement validation in your application layer:
validate_user(#{<<"type">> := <<"user">>} = Doc) ->
    case maps:is_key(<<"email">>, Doc) of
        true -> ok;
        false -> {error, missing_email}
    end;
validate_user(_) ->
    {error, invalid_type}.

%% Use before put_doc
case validate_user(Doc) of
    ok -> barrel_docdb:put_doc(Db, Doc);
    Error -> Error
end.
Working with Document Types
Type Field Convention
Use a <<"type">> field to categorize documents:
%% User document
#{
    <<"id">> => <<"user:alice">>,
    <<"type">> => <<"user">>,
    <<"name">> => <<"Alice">>
}

%% Order document
#{
    <<"id">> => <<"order:2024-001">>,
    <<"type">> => <<"order">>,
    <<"user_id">> => <<"user:alice">>,
    <<"items">> => [...]
}
Querying by Type
Use a declarative query with automatic path indexing:
{ok, Orders, _Meta} = barrel_docdb:find(<<"mydb">>, #{
    where => [{path, [<<"type">>], <<"order">>}]
}).
Data Types
Supported Value Types
	Erlang Type	JSON Equivalent	Example
	binary()	string	<<"hello">>
	integer()	number	42
	float()	number	3.14
	true/false	boolean	true
	null	null	null
	list()	array	[1, 2, 3]
	map()	object	#{<<"a">> => 1}

Binary Keys
All map keys should be binaries for consistency:
%% Good
#{<<"name">> => <<"Alice">>, <<"age">> => 30}

%% Avoid (atom keys)
#{name => <<"Alice">>, age => 30}
Size Limits
Recommended Limits
	Item	Recommended Limit
	Document ID	256 bytes
	Document size	1 MB
	Attachment size	10 MB
	Conflict siblings per document	8 (max_conflict_versions)

Large Documents
For documents larger than 1 MB:
	Consider splitting into multiple documents
	Use attachments for binary data
	Store references to external storage

Examples
Complete Document Lifecycle
%% 1. Create
{ok, R1} = barrel_docdb:put_doc(Db, #{
    <<"id">> => <<"user:alice">>,
    <<"type">> => <<"user">>,
    <<"name">> => <<"Alice">>,
    <<"email">> => <<"alice@example.com">>
}),
Rev1 = maps:get(<<"rev">>, R1),

%% 2. Read
{ok, Doc1} = barrel_docdb:get_doc(Db, <<"user:alice">>),

%% 3. Update
{ok, R2} = barrel_docdb:put_doc(Db, Doc1#{
    <<"name">> => <<"Alice Smith">>,
    <<"updated_at">> => <<"2024-01-15T12:00:00Z">>
}),
Rev2 = maps:get(<<"rev">>, R2),

%% 4. Delete
{ok, R3} = barrel_docdb:delete_doc(Db, <<"user:alice">>, #{rev => Rev2}),
Rev3 = maps:get(<<"rev">>, R3).

%% Each step mints a new version with a later HLC; the last is a tombstone
See Also
	Getting Started - Basic usage guide
	Replication - How versions enable replication
	API reference - Complete API documentation



  

    Query Guide

barrel_docdb provides a declarative query system for finding documents without predefined views. All document paths are automatically indexed, enabling ad-hoc queries.
Basic Queries
Finding Documents
Use find/2 to query documents by field values:
%% Find all users
{ok, Users, _} = barrel_docdb:find(<<"mydb">>, #{
    where => [{path, [<<"type">>], <<"user">>}]
}).

%% Find users in a specific organization
{ok, OrgUsers, _} = barrel_docdb:find(<<"mydb">>, #{
    where => [
        {path, [<<"type">>], <<"user">>},
        {path, [<<"org_id">>], <<"org123">>}
    ]
}).
Query Structure
A query specification is a map with these keys:
	Key	Type	Description
	where	list	Required (unless an id scan is used). List of conditions to match
	select	list	Fields or variables to return
	order_by	term	Field or variable for sorting
	limit	integer	Maximum results
	offset	integer	Skip first N results
	include_docs	boolean	Include full documents (default: true)
	flat	boolean	Return flat docs instead of {id, doc} wrappers (default: false)
	id_prefix	binary	Standalone id prefix scan (no where)
	id_range	{Start, End}	Standalone id range scan Start =< id < End (no where)

Result shape
With include_docs => true (the default), each result is a wrapper
#{<<"id">> => Id, <<"doc">> => Doc}. Pass flat => true to get the flat
document Doc#{<<"id">>} instead (matching get_doc/2's id; flat docs carry
<<"id">> but not <<"_rev">>; use get_doc/2 if you need the rev). With
include_docs => false, each result is #{<<"id">> => Id}.
%% Wrapper (default)
{ok, [#{<<"id">> := <<"u1">>, <<"doc">> := Doc}], _} =
    barrel_docdb:find(Db, #{where => [{path, [<<"type">>], <<"user">>}]}).

%% Flat
{ok, [#{<<"id">> := <<"u1">>, <<"type">> := <<"user">>}], _} =
    barrel_docdb:find(Db, #{where => [{path, [<<"type">>], <<"user">>}],
                            flat => true}).
Id scans (primary key)
The document id is not in the path index. To scan by id, use the standalone,
ordered id_prefix / id_range options (no where clause). These run as a
range scan over the entity keyspace: O(matches), tombstones skipped, and
cursor-friendly. Model hierarchical/scannable keys in the id itself.
%% All ids starting with "user:"
{ok, Rows, _} = barrel_docdb:find(Db, #{id_prefix => <<"user:">>}).

%% Ids in [a, n)
{ok, Rows, _} = barrel_docdb:find(Db, #{id_range => {<<"a">>, <<"n">>}}).
Reserved fields
Top-level fields whose key begins with _ (e.g. <<"_meta">>) are reserved
metadata. They are stripped before storage and are neither persisted nor
indexed, so they cannot be queried. Put application data under a non-_
top-level namespace.
Conditions
Path Equality
Match documents where a path equals a value:
%% Match type = "user"
{path, [<<"type">>], <<"user">>}

%% Match nested path: address.city = "Paris"
{path, [<<"address">>, <<"city">>], <<"Paris">>}

%% Match array element: tags[0] = "important"
{path, [<<"tags">>, 0], <<"important">>}
Comparisons
Use compare for range queries:
%% Age greater than 18
{compare, [<<"age">>], '>', 18}

%% Price less than or equal to 100
{compare, [<<"price">>], '=<', 100}

%% Supported operators: '>', '<', '>=', '=<', '==', '=/='
Logic Variables
Bind values to variables for use in projections or joins:
%% Bind org_id to ?Org variable
{path, [<<"org_id">>], '?Org'}

%% Use in select
#{
    where => [
        {path, [<<"type">>], <<"user">>},
        {path, [<<"org_id">>], '?Org'},
        {path, [<<"name">>], '?Name'}
    ],
    select => ['?Org', '?Name']
}
Boolean Logic
Combine conditions with and, or, not:
%% All conditions must match (AND is implicit for top-level)
#{
    where => [
        {path, [<<"type">>], <<"user">>},
        {path, [<<"active">>], true}
    ]
}

%% Explicit AND
{'and', [
    {path, [<<"type">>], <<"user">>},
    {compare, [<<"age">>], '>=', 18}
]}

%% OR: match either condition
{'or', [
    {path, [<<"status">>], <<"active">>},
    {path, [<<"status">>], <<"pending">>}
]}

%% NOT: negate a condition
{'not', {path, [<<"deleted">>], true}}
Collection Operators
%% IN: value must be in list
{in, [<<"status">>], [<<"active">>, <<"pending">>, <<"review">>]}

%% CONTAINS: array must contain value
{contains, [<<"tags">>], <<"important">>}
Existence Checks
%% Path must exist
{exists, [<<"email">>]}

%% Path must not exist
{missing, [<<"deleted_at">>]}
Pattern Matching
%% Regex match
{regex, [<<"email">>], <<".*@example\\.com$">>}

%% Prefix match (more efficient than regex)
{prefix, [<<"name">>], <<"John">>}
Complete Examples
Find Active Users Over 18
{ok, Results, _} = barrel_docdb:find(<<"mydb">>, #{
    where => [
        {path, [<<"type">>], <<"user">>},
        {path, [<<"active">>], true},
        {compare, [<<"age">>], '>=', 18}
    ],
    limit => 100
}).
Find Orders by Status with Pagination
{ok, Page1, Meta1} = barrel_docdb:find(<<"mydb">>, #{
    where => [
        {path, [<<"type">>], <<"order">>},
        {in, [<<"status">>], [<<"pending">>, <<"processing">>]}
    ],
    order_by => [<<"created_at">>],
    limit => 20
}),

%% Next page using continuation token
case maps:get(has_more, Meta1) of
    true ->
        Token = maps:get(continuation, Meta1),
        {ok, Page2, _} = barrel_docdb:find(<<"mydb">>, #{
            where => [...]
        }, #{continuation => Token});
    false ->
        done
end.
Complex Filter with Nested Conditions
{ok, Results, _} = barrel_docdb:find(<<"mydb">>, #{
    where => [
        {path, [<<"type">>], <<"product">>},
        {'or', [
            {'and', [
                {compare, [<<"price">>], '<', 50},
                {path, [<<"category">>], <<"electronics">>}
            ]},
            {'and', [
                {compare, [<<"price">>], '<', 100},
                {path, [<<"on_sale">>], true}
            ]}
        ]}
    ]
}).
Query Optimization
Explain Query Plan
Use explain/2 to understand how a query will execute:
{ok, Plan} = barrel_docdb:explain(<<"mydb">>, #{
    where => [{path, [<<"type">>], <<"user">>}]
}),

%% Plan contains:
#{
    strategy => index_seek,  %% or: index_scan, multi_index, full_scan
    conditions => [...],
    bindings => #{...}
}
Execution Strategies
	Strategy	Description	Performance
	index_seek	Direct lookup by indexed path	Best
	index_scan	Range scan on index	Good
	multi_index	Intersect multiple indexes	Good
	full_scan	Scan all documents	Slowest

Optimization Tips
	Put selective conditions first: More specific conditions reduce the search space
	Use prefix over regex: {prefix, Path, Value} is faster than regex
	Avoid NOT on large sets: Negation requires scanning excluded documents
	Limit results: Always use limit for large datasets

Chunked Query Execution
For large result sets, use chunked execution with continuation tokens to iterate through all matching documents without loading everything into memory.
Basic Usage
%% Get store reference and database name
{ok, StoreRef} = barrel_db_server:get_store_ref(Db),
{ok, Info} = barrel_db_server:info(Db),
DbName = maps:get(name, Info),

%% Compile query once
{ok, Plan} = barrel_query:compile(#{
    where => [{compare, [<<"age">>], '>', 50}],
    include_docs => false
}).

%% First chunk
{ok, Results1, Meta1} = barrel_query:execute(StoreRef, DbName, Plan, #{chunk_size => 100}).
%% Meta1 = #{has_more => true, continuation => Token, last_seq => Seq}

%% Next chunk
Token = maps:get(continuation, Meta1),
{ok, Results2, Meta2} = barrel_query:execute(StoreRef, DbName, Plan, #{continuation => Token}).
%% Continue until has_more => false
Chunk Options
	Option	Type	Default	Description
	chunk_size	integer	1000	Max results per chunk
	continuation	binary	-	Token from previous chunk
	eventual_consistency	boolean	false	Skip snapshot for faster reads

Iterating All Results
%% Helper to iterate through all matching documents
iterate_all(StoreRef, DbName, Plan) ->
    iterate_loop(StoreRef, DbName, Plan, #{chunk_size => 500}, []).

iterate_loop(StoreRef, DbName, Plan, Opts, Acc) ->
    case barrel_query:execute(StoreRef, DbName, Plan, Opts) of
        {ok, Results, #{has_more := false}} ->
            lists:flatten(lists:reverse([Results | Acc]));
        {ok, Results, #{has_more := true, continuation := Token}} ->
            iterate_loop(StoreRef, DbName, Plan,
                        #{chunk_size => 500, continuation => Token},
                        [Results | Acc])
    end.
Cursor Management
	Cursors expire after 60 seconds of inactivity
	Each access extends TTL by 60 seconds
	Cursors hold RocksDB snapshots for consistent reads
	Snapshots are released when has_more => false or cursor expires

When to Use Chunked Execution
	Scenario	API	Reason
	Small result sets (<1000 docs)	barrel_docdb:find/2	Simpler, returns all at once
	Large result sets	barrel_query:execute/4	Memory efficient, streaming
	Pagination in HTTP API	barrel_query:execute/4	Natural page boundaries
	Background processing	barrel_query:execute/4	Process in batches

API Reference
See the API reference for complete function documentation.
	barrel_docdb:find/2,3 - Execute a query
	barrel_docdb:explain/2 - Explain query plan



  

    Changes Feed and Subscriptions

barrel_docdb tracks all document modifications with a changes feed. Changes are ordered using HLC (Hybrid Logical Clock) timestamps for consistent ordering across distributed systems.
Changes Feed
Getting Changes
Retrieve document changes since a timestamp:
%% Get all changes from the beginning
{ok, Changes, LastHlc} = barrel_docdb:get_changes(<<"mydb">>, first).

%% Get changes since a specific HLC timestamp
{ok, NewChanges, NewHlc} = barrel_docdb:get_changes(<<"mydb">>, LastHlc).
Change Structure
Each change is a map with these fields:
#{
    id => <<"doc123">>,           %% Document ID
    hlc => #timestamp{...},       %% HLC timestamp
    rev => <<"2-abc123">>,        %% Current revision
    deleted => false,             %% Deletion flag
    changes => [<<"2-abc123">>]   %% List of new revisions
}
Options
{ok, Changes, _} = barrel_docdb:get_changes(<<"mydb">>, first, #{
    limit => 100,              %% Maximum changes to return
    include_docs => true,      %% Include full document body
    descending => true,        %% Reverse order (newest first)
    doc_ids => [<<"doc1">>]    %% Filter to specific documents
}).
Filtered Changes
Filter changes by path patterns or queries:
%% Filter by path pattern (MQTT-style)
{ok, Changes, _} = barrel_docdb:get_changes(<<"mydb">>, first, #{
    paths => [<<"users/#">>]
}).

%% Filter by query
{ok, Changes, _} = barrel_docdb:get_changes(<<"mydb">>, first, #{
    query => #{
        where => [{path, [<<"type">>], <<"user">>}]
    }
}).
Wildcard Performance: Path patterns with # wildcards (e.g., <<"users/#">>) use time-bucketed posting list indexes for efficient HLC-ordered iteration. Changes are pre-indexed by path prefix and time bucket, enabling ~50x faster queries compared to full scan with deduplication.
HLC (Hybrid Logical Clock)
HLC provides distributed event ordering without synchronized clocks.
Why HLC?
	Causality: Events are ordered by cause-effect relationships
	Distributed: No central clock coordinator needed
	Monotonic: Timestamps always increase within a node

Using HLC
%% Get current HLC timestamp
Ts = barrel_docdb:get_hlc().

%% Generate a new timestamp (advances clock)
NewTs = barrel_docdb:new_hlc().

%% Synchronize with remote node's clock
RemoteTs = receive_from_remote(),
{ok, SyncedTs} = barrel_docdb:sync_hlc(RemoteTs).
Cross-Node Synchronization
When receiving data from another node:
handle_remote_message(#{hlc := RemoteHlc, data := Data}) ->
    %% Sync local clock with remote
    {ok, _} = barrel_docdb:sync_hlc(RemoteHlc),

    %% Process data - subsequent writes will be ordered after remote events
    process_data(Data).
Path Subscriptions
Subscribe to real-time notifications for documents matching path patterns.
Basic Subscription
%% Subscribe to all user document changes
{ok, SubRef} = barrel_docdb:subscribe(<<"mydb">>, <<"users/#">>).

%% Receive notifications
receive
    {barrel_change, <<"mydb">>, Change} ->
        #{id := DocId, rev := Rev, deleted := Deleted} = Change,
        io:format("Document ~s changed (rev: ~s)~n", [DocId, Rev])
end.

%% Unsubscribe when done
ok = barrel_docdb:unsubscribe(SubRef).
Pattern Syntax
Patterns use MQTT-style wildcards:
	Pattern	Matches
	users/alice	Exact path
	users/+	Any single segment: users/alice, users/bob
	users/#	Any suffix: users/alice, users/alice/profile
	users/+/orders	Single wildcard: users/alice/orders, users/bob/orders

How Paths Work
Document structure is converted to paths:
%% This document:
#{
    <<"id">> => <<"user:alice">>,
    <<"type">> => <<"user">>,
    <<"profile">> => #{
        <<"name">> => <<"Alice">>,
        <<"city">> => <<"Paris">>
    }
}

%% Generates these paths:
%% - type/user
%% - profile/name/Alice
%% - profile/city/Paris
Notification Format
{barrel_change, DbName, #{
    id => DocId,           %% Document ID
    rev => RevId,          %% New revision
    hlc => HlcTimestamp,   %% HLC timestamp
    deleted => boolean(),  %% Deletion flag
    paths => [binary()]    %% Changed paths
}}
Query Subscriptions
Subscribe to changes for documents matching a query.
Basic Query Subscription
%% Subscribe to active user changes
Query = #{
    where => [
        {path, [<<"type">>], <<"user">>},
        {path, [<<"active">>], true}
    ]
},
{ok, SubRef} = barrel_docdb:subscribe_query(<<"mydb">>, Query).

%% Receive notifications
receive
    {barrel_query_change, <<"mydb">>, Change} ->
        io:format("Matching document changed: ~p~n", [Change])
end.

%% Unsubscribe
ok = barrel_docdb:unsubscribe_query(SubRef).
Path-Optimized Evaluation
Query subscriptions are optimized using path extraction:
	Paths referenced in the query are extracted
	Changes are filtered by path intersection
	Full query evaluation only runs when paths overlap

This avoids evaluating the query for every document change.
Complete Examples
Real-Time Dashboard
-module(dashboard).
-export([start/1]).

start(DbName) ->
    %% Subscribe to order changes
    {ok, SubRef} = barrel_docdb:subscribe(DbName, <<"orders/#">>),
    loop(SubRef).

loop(SubRef) ->
    receive
        {barrel_change, _Db, #{id := Id, deleted := false}} ->
            update_dashboard(Id),
            loop(SubRef);
        {barrel_change, _Db, #{id := Id, deleted := true}} ->
            remove_from_dashboard(Id),
            loop(SubRef);
        stop ->
            barrel_docdb:unsubscribe(SubRef)
    end.
Incremental Processing
process_changes(DbName, Since) ->
    {ok, Changes, LastHlc} = barrel_docdb:get_changes(DbName, Since, #{
        limit => 100,
        include_docs => true
    }),

    %% Process batch
    lists:foreach(fun process_change/1, Changes),

    %% Continue if more changes exist
    case length(Changes) of
        100 -> process_changes(DbName, LastHlc);
        _ -> {ok, LastHlc}
    end.
Reactive Query Cache
-module(user_cache).
-behaviour(gen_server).

init([DbName]) ->
    %% Subscribe to user changes
    Query = #{where => [{path, [<<"type">>], <<"user">>}]},
    {ok, SubRef} = barrel_docdb:subscribe_query(DbName, Query),

    %% Build initial cache
    {ok, Users, _} = barrel_docdb:find(DbName, Query),
    Cache = maps:from_list([{maps:get(<<"id">>, U), U} || U <- Users]),

    {ok, #{sub => SubRef, cache => Cache}}.

handle_info({barrel_query_change, _, #{id := Id, deleted := true}}, State) ->
    {noreply, State#{cache := maps:remove(Id, maps:get(cache, State))}};

handle_info({barrel_query_change, _, #{id := Id}}, State = #{cache := Cache}) ->
    %% Fetch updated document
    {ok, Doc} = barrel_docdb:get_doc(<<"mydb">>, Id),
    {noreply, State#{cache := Cache#{Id => Doc}}}.
API Reference
See the API reference for complete function documentation.
Changes Feed
	barrel_docdb:get_changes/2,3 - Get changes since timestamp

HLC
	barrel_docdb:get_hlc/0 - Get current HLC
	barrel_docdb:new_hlc/0 - Generate new HLC
	barrel_docdb:sync_hlc/1 - Sync with remote HLC

Path Subscriptions
	barrel_docdb:subscribe/2,3 - Subscribe to path pattern
	barrel_docdb:unsubscribe/1 - Unsubscribe

Query Subscriptions
	barrel_docdb:subscribe_query/2,3 - Subscribe to query
	barrel_docdb:unsubscribe_query/1 - Unsubscribe



  

    Replication Guide

barrel_docdb replicates documents between databases using a version-vector protocol: each write is a version (<hex(hlc)>@<author>), each document carries a version vector, and the target decides what it is missing by vector containment. This guide covers:
	Basic replication between local databases
	Continuous replication tasks
	Filtered replication (by path pattern or query)
	How the version-vector protocol works
	HLC-based checkpoints and incremental sync
	Transports (local and HTTP)

Basic Replication
One-Shot Replication
The simplest form of replication copies all documents from source to target:
%% Create source and target databases
{ok, _} = barrel_docdb:create_db(<<"source">>),
{ok, _} = barrel_docdb:create_db(<<"target">>),

%% Add documents to source
{ok, _} = barrel_docdb:put_doc(<<"source">>, #{
    <<"id">> => <<"doc1">>,
    <<"value">> => <<"hello">>
}),
{ok, _} = barrel_docdb:put_doc(<<"source">>, #{
    <<"id">> => <<"doc2">>,
    <<"value">> => <<"world">>
}),

%% Replicate source -> target
{ok, Result} = barrel_rep:replicate(<<"source">>, <<"target">>),

%% Check results
DocsWritten = maps:get(docs_written, Result),
io:format("Replicated ~p documents~n", [DocsWritten]).
Replication with Options
Control batch size and checkpoint frequency:
{ok, Result} = barrel_rep:replicate(<<"source">>, <<"target">>, #{
    batch_size => 50,       %% Process 50 changes per batch
    checkpoint_size => 25   %% Write checkpoint every 25 documents
}).
Result Statistics
The replication result includes statistics:
#{
    ok := true,                 %% Replication succeeded
    docs_read := 10,            %% Documents read from source
    docs_written := 10,         %% Documents written to target
    doc_read_failures := 0,     %% Failed reads
    doc_write_failures := 0,    %% Failed writes
    start_seq := first,         %% Starting HLC timestamp
    last_seq := #timestamp{},   %% Final HLC timestamp
    att_sync := skipped         %% Attachment phase outcome
} = Result.
Continuous Replication
barrel_rep:replicate/2,3 runs once and returns. For replication that keeps running and syncs changes as they happen (and survives node restarts), start a task with barrel_rep_tasks:
{ok, TaskId} = barrel_rep_tasks:start_task(#{
    source => <<"mydb">>,
    target => <<"http://remote:8080/db/mydb">>,
    mode => continuous,
    direction => push
}).

%% Manage the task
ok = barrel_rep_tasks:pause_task(TaskId),
ok = barrel_rep_tasks:resume_task(TaskId),
Tasks = barrel_rep_tasks:list_tasks().
Tasks move through pending, running, paused, completed (one-shot), and failed. Task config is persisted in a system database, so a task resumes from its checkpoint after a restart.
Attachments
Tasks replicate attachments by default, same as barrel_rep:replicate/2,3. Attachments live on their own feed (independent of the document changes feed), so they have their own checkpoint (att_seq, persisted alongside last_seq) and their own idle-wake handling: a continuous task periodically re-checks attachments even when no document change occurs, so an attachment added to an already-replicated document still converges without any further doc write.
{ok, TaskId} = barrel_rep_tasks:start_task(#{
    source => <<"mydb">>,
    target => <<"http://remote:8080/db/mydb">>,
    mode => continuous,
    direction => push,
    attachments => true,      %% default; set false to skip attachments
    att_batch_size => 100      %% attachment feed batch size (default 100)
}).
Set attachments => false to replicate documents only. This is persisted with the rest of the task config, so it survives pause_task/resume_task and node restarts.
Attachment Storage Backends
Where attachment bytes actually live is pluggable, via the barrel_att_backend behaviour: barrel_att_store picks a backend per database from att_opts.backend (default is barrel_att_store_blob, an embedded RocksDB instance with BlobDB enabled). barrel_att_s3 (a separate sibling app, opt in with the s3 rebar3 profile) is an S3-compatible backend for AWS S3, MinIO, or Garage -- see its getting started guide.
This matters for replication because the behaviour splits its callbacks in two:
	Required: put/get/delete/streaming, storing and reading bytes. Any backend needs these.
	Optional: att_changes/4, att_floor/2, sweep_att_feed/3, rebuild_feed/2 (the attachment change feed replication reads from), checkpoint/2 (timeline branching), destroy/2 (backend-owned state beyond the local directory, erased on delete_db).

barrel_att_store_blob implements both sets: it keeps its feed in the same RocksDB instance as the blobs, committed in the same write batch as the blob write, so the feed can never fall out of sync with what was actually stored. barrel_att_s3 implements both sets too, as of a later revision than its first release: it keeps its feed in a small local RocksDB instance alongside the (remote) attachment bytes, since S3 has no equivalent to a local atomic write batch spanning both -- committed just after each S3 write succeeds, not atomically with it. Either way, replication treats both backends the same: full LWW-checked sync as both source and target.
A backend that implements only the required set (put/get/delete/streaming, no feed at all) still degrades gracefully rather than erroring, detected per call via barrel_att_store:supports_sync/1 (erlang:function_exported/3): attachment sync reports att_sync => skipped as a replication source, for one-shot replication, timeline merges, and tasks alike. Attachments still work locally (put/get/delete) in that case; they just don't replicate. This check only covers the source -- such a backend as a replication target is not detected, since put/delete are required callbacks and land regardless, with no feed on the target to check origin_hlc against, so the last-write-wins guard a feed-backed target enforces silently does not apply for it.
none (att_opts => #{backend => none}) stores nothing and opens no RocksDB instance. It has no feed, so as a replication source attachment sync reports att_sync => skipped. As a target, every attachment write or delete returns {error, attachments_disabled}; document replication is unaffected. barrel uses it for its internal _barrel_system and _replication_tasks databases. Do not point attachment replication at a none database.
Filtered Replication
Replicate only documents matching specific criteria using the filter option. A filtered stream keeps its own checkpoint, separate from the full replication.
Filter by Path Pattern
Use MQTT-style path patterns to select documents:
%% Replicate only user documents
{ok, Result} = barrel_rep:replicate(<<"source">>, <<"target">>, #{
    filter => #{
        paths => [<<"type/user/#">>]
    }
}).

%% Replicate orders and invoices
{ok, Result} = barrel_rep:replicate(<<"source">>, <<"target">>, #{
    filter => #{
        paths => [<<"type/order/#">>, <<"type/invoice/#">>]
    }
}).
Filter by Query
Use declarative queries for complex filtering:
%% Replicate only active users
{ok, Result} = barrel_rep:replicate(<<"source">>, <<"target">>, #{
    filter => #{
        query => #{
            where => [
                {path, [<<"type">>], <<"user">>},
                {path, [<<"active">>], true}
            ]
        }
    }
}).
Combined Filters (AND Logic)
When both paths and query are specified, documents must match both filters:
%% Replicate only active users (path AND query must match)
{ok, Result} = barrel_rep:replicate(<<"source">>, <<"target">>, #{
    filter => #{
        paths => [<<"type/user/#">>],      %% Must match path pattern
        query => #{                        %% AND must match query
            where => [{path, [<<"active">>], true}]
        }
    }
}).
Path Pattern Syntax
	Pattern	Matches
	type/user	Exact path
	type/+	Single segment wildcard: type/user, type/order
	type/#	Multi-segment wildcard: type/user, type/user/profile
	org/+/users/#	Mixed: org/acme/users/alice, org/corp/users/bob/profile

How Replication Works
The Replication Algorithm
Replication makes one diff round-trip per batch of changes, then reads and applies each missing document. Conflict handling lives entirely in the target's put_version, so the algorithm needs no ancestor negotiation.
	Read checkpoint: Find the last replicated HLC timestamp.
	Fetch changes: Get changes from source since that timestamp (optionally filtered). Each change carries the document's current version token.
	Sync HLC: Advance the target clock past the newest source change so the target's change sequence stays strictly increasing.
	Diff versions: Call diff_versions on the target with #{DocId => Token}. The target answers have (its version vector already covers the offered version) or missing.
	Transfer documents: For each missing document, read it from the source with its version, vector, and deleted flag.
	Apply to target: Call put_version. The target no-ops, fast-forwards, or records a conflict sibling (see below).
	Save checkpoint: Record progress with the HLC for incremental sync.

Versions and Version Vectors
barrel_docdb uses MVCC based on Hybrid Logical Clocks, not revision trees.
	A version is {HLC, Author}. Its API token is <hex(hlc)>@<author>: the HLC gives causal last-write-wins ordering and the author is the id of the database that made the write (per-database, so two databases on one node detect each other's writes as concurrent). This is the value in the <<"_rev">> key.
	A version vector maps each author to the highest HLC this replica has seen from it for the document. Comparing two vectors decides how a replicated write relates to the local one:

%% Create document
{ok, #{<<"rev">> := V1}} = barrel_docdb:put_doc(Db, Doc),
%% V1 = <<"0000018abc...@f1e0...">>

%% Update produces a new version with a later HLC
{ok, #{<<"rev">> := V2}} = barrel_docdb:put_doc(Db, UpdatedDoc#{<<"_rev">> => V1}).
diff_versions - Finding Missing Versions
diff_versions answers, per document, whether the target already covers an offered version:
{ok, Diff} = barrel_docdb:diff_versions(<<"target">>, #{
    <<"doc1">> => V1,
    <<"doc2">> => V2
}),
%% Diff = #{<<"doc1">> => have, <<"doc2">> => missing}
%% `have`    = the doc's version vector contains the offered version
%% `missing` = the target needs it
put_version - Applying a Version
put_version applies a version read from the source. The source's token and vector are preserved; only the change-sequence HLC is issued locally. The outcome depends on how the vectors relate:
	Already covered (contains): idempotent no-op.
	Remote dominates: fast-forward. The old winner is retained as a superseded version.
	Concurrent: an optional per-database conflict_merger hook may resolve it with a merged body; otherwise last-write-wins by version picks the winner and the loser stays live as a retained conflict sibling. The vectors merge either way.

{ok, Doc, #{version := Token, vv := VVBin, deleted := Del}} =
    barrel_docdb:get_doc_for_replication(<<"source">>, <<"doc1">>),
{ok, _DocId, _Winner} =
    barrel_docdb:put_version(<<"target">>, Doc, Token, VVBin, Del).
Checkpoints and Incremental Replication
How Checkpoints Work
Checkpoints are stored as local documents (not replicated) in both databases:
%% Checkpoints are stored at:
%% _local/replication-checkpoint-<rep_id>

%% They contain the last replicated HLC and session history:
#{
    <<"history">> => [
        #{
            <<"source_last_hlc">> => <<...>>,  %% Encoded HLC timestamp
            <<"session_id">> => <<"abc123">>,
            <<"end_time">> => <<"2024-01-15T10:30:00Z">>
        }
    ]
}
The replication id (and so the checkpoint) is derived from the source and target identities plus any filter. A filtered stream and an unfiltered stream do not share a checkpoint.
HLC-Based Ordering
Replication uses HLC (Hybrid Logical Clock) timestamps as the change sequence:
	Distributed ordering: HLC provides consistent ordering across nodes.
	Causal consistency: Events are ordered by cause-effect relationships.
	Clock synchronization: The target clock is advanced with the source's during replication.

If a checkpoint predates the source's history floor (its retention window), the run forces a full resync so current state still converges.
Incremental Sync
Subsequent replications automatically resume from the last checkpoint:
%% First replication - syncs all documents
{ok, R1} = barrel_rep:replicate(<<"source">>, <<"target">>),

%% Add more documents to source
{ok, _} = barrel_docdb:put_doc(<<"source">>, #{<<"id">> => <<"doc3">>}),

%% Second replication - only syncs new documents
{ok, R2} = barrel_rep:replicate(<<"source">>, <<"target">>).
%% R2 shows fewer docs_read than R1
Transports
The Transport Behaviour
Replication talks to databases through the barrel_rep_transport behaviour, so the same algorithm works locally or over the network:
-callback get_doc(Endpoint, DocId, Opts) ->
    {ok, Doc, Meta} | {error, term()}.
    %% Meta = #{version := Token, vv := EncodedVV, deleted := boolean()}
-callback put_version(Endpoint, Doc, VersionToken, VVBin, Deleted) ->
    {ok, DocId, WinnerToken} | {error, term()}.
-callback diff_versions(Endpoint, TokenMap) ->
    {ok, #{DocId => missing | have}} | {error, term()}.
-callback get_changes(Endpoint, Since, Opts) -> {ok, Changes, LastSeq}.
-callback get_local_doc(Endpoint, DocId) -> {ok, Doc} | {error, not_found}.
-callback put_local_doc(Endpoint, DocId, Doc) -> ok.
-callback delete_local_doc(Endpoint, DocId) -> ok.
-callback db_info(Endpoint) -> {ok, Info}.
-callback sync_hlc(Endpoint, Hlc) -> {ok, Hlc}.
Attachment sync, plus rep_id_term/1 for checkpoint-stable endpoint identity, are optional callbacks.
Built-in Transports
barrel_rep_transport_local - for databases in the same Erlang VM (the default for both endpoints):
%% No configuration needed
{ok, _} = barrel_rep:replicate(<<"source">>, <<"target">>).
barrel_rep_transport_http - for a remote database, speaking the /db/:db/_sync/* wire served by barrel_server:
{ok, Result} = barrel_rep:replicate(
    <<"mydb">>,
    <<"http://remote:8080/db/mydb">>,
    #{
        source_transport => barrel_rep_transport_local,
        target_transport => barrel_rep_transport_http
    }).
The HTTP endpoint is a normalized URL; credentials come from auth => #{token => Bin} on the endpoint or the {barrel_docdb, sync_auth, #{Origin => Token}} app env, so secrets never land in persisted task configs.
Implementing a Custom Transport
Implement the barrel_rep_transport callbacks for another wire (TCP, a message bus, ...). Use barrel_rep_transport_http as the reference implementation.
-module(my_transport).
-behaviour(barrel_rep_transport).
-export([get_doc/3, put_version/5, diff_versions/2, get_changes/3,
         get_local_doc/2, put_local_doc/3, delete_local_doc/2,
         db_info/1, sync_hlc/2]).

%% ... implement each callback against your endpoint term
Using a custom transport:
Config = #{
    source => <<"local_source">>,
    target => #{host => "remote.example.com", db => <<"mydb">>},
    source_transport => barrel_rep_transport_local,
    target_transport => my_transport
},
{ok, Result} = barrel_rep:replicate_one_shot(Config, #{}).
Conflict Handling
How Conflicts Occur
A conflict happens when the same document is written concurrently in two databases (neither version's vector dominates the other) before replication:
Source:  doc1: v1 -> v2a
Target:  doc1: v1 -> v2b   (concurrent with v2a)
How Conflicts Are Resolved
Replication never fails on a conflict. put_version picks a deterministic last-write-wins winner (max by version: HLC first, author id as tie-break) and retains the loser as a live conflict sibling. Every replica that sees the same version set picks the same winner. A per-database conflict_merger hook, if configured, gets the first say and can supersede both sides with a merged body.
Surfacing and Resolving Conflicts
%% List the live sibling tokens that conflict with the winner
{ok, Conflicts} = barrel_docdb:get_conflicts(Db, DocId),

%% Or read them inline
{ok, Doc} = barrel_docdb:get_doc(Db, DocId, #{conflicts => true}),
Siblings = maps:get(<<"_conflicts">>, Doc, []).
Resolve by choosing an existing sibling or writing a merged body. BaseRev is the current winning token (optimistic lock):
%% Keep one version, drop the others
{ok, _} = barrel_docdb:resolve_conflict(Db, DocId, Winner, {choose, Sibling}),

%% Or write a merged body that supersedes all siblings
{ok, _} = barrel_docdb:resolve_conflict(Db, DocId, Winner, {merge, MergedDoc}).
A resolution is an ordinary write, so it replicates like any other.
Best Practices
	Use meaningful document IDs - Makes debugging easier.
	Handle failures gracefully - Check doc_read_failures and doc_write_failures.
	Monitor checkpoint progress - Detect stalled replications.
	Consider batch sizes - Larger batches are faster but use more memory.
	Resolve conflicts - Do not ignore retained siblings; converge them with resolve_conflict.

API Reference
See the API reference for complete function documentation.
	barrel_rep - Replication public API (replicate/2,3, replicate_one_shot/1,2)
	barrel_rep_tasks - Continuous / persistent replication tasks
	barrel_rep_transport - Transport behaviour
	barrel_docdb:put_version/5 - Apply a replicated version
	barrel_docdb:diff_versions/2 - Version diff by vector containment
	barrel_docdb:get_doc_for_replication/2 - Read a document with its version metadata



  

    Prometheus Metrics

See also: Observability Guide
For a complete guide covering tracing, metrics, and logging with exporters, see the Observability Guide.

Barrel DocDB records metrics in-process using the instrument library and can render them in Prometheus text format.
Reading Metrics
barrel_docdb has no built-in HTTP server. Render the current metrics in Prometheus text format in-process:
Text = barrel_metrics:export_text().
%% Prometheus exposition format, ready to serve or log
To expose metrics over HTTP for a Prometheus scrape, run the barrel_server app, which serves this output on its metrics endpoint. See the umbrella REST server guide (docs/guides/rest-server.md). Metrics can also be pushed to an OTLP collector; see Observability.
Available Metrics
Document Operations
	Metric	Type	Labels	Description
	barrel_doc_operations	Counter	db, operation	Total document operations
	barrel_doc_operation_duration_seconds	Histogram	db, operation	Operation latency
	barrel_write_group_size	Histogram	db	Write requests committed in one batch

Operations: put, get, delete
Example:
barrel_doc_operations{db="mydb",operation="put"} 1234
barrel_doc_operations{db="mydb",operation="get"} 5678
barrel_doc_operation_duration_seconds_bucket{db="mydb",operation="get",le="0.001"} 5000
Query Operations
	Metric	Type	Labels	Description
	barrel_query_operations	Counter	db	Total query operations
	barrel_query_duration_seconds	Histogram	db	Query latency
	barrel_query_results_count	Histogram	db	Results per query

Example:
barrel_query_operations{db="mydb"} 500
barrel_query_duration_seconds_bucket{db="mydb",le="0.01"} 450
Replication
	Metric	Type	Labels	Description
	barrel_replication_docs	Counter	direction	Documents replicated
	barrel_replication_errors	Counter	task_id	Replication errors
	barrel_replication_lag_seconds	Gauge	task_id	Replication lag
	barrel_replication_active	Gauge	task_id	Active status (1/0)

Example:
barrel_replication_docs{direction="push"} 10000
barrel_replication_errors{task_id="rep-123"} 2
Storage
	Metric	Type	Labels	Description
	barrel_db_documents_total	Gauge	db	Document count
	barrel_db_size_bytes	Gauge	db	Database size
	barrel_db_attachments_total	Gauge	db	Attachment count

HTTP request metrics
Metrics for HTTP requests (method, path, status, latency) are produced by barrel_server, not barrel_docdb, since barrel_docdb has no HTTP surface of its own.

Grafana Dashboard
Example queries for common dashboards:
Document Operation Rate
rate(barrel_doc_operations[5m])
P99 Document Latency
histogram_quantile(0.99, rate(barrel_doc_operation_duration_seconds_bucket[5m]))
Documents per Second
rate(barrel_doc_operations{operation="put"}[5m])
Query Throughput
rate(barrel_query_operations[5m])
Replication Throughput
increase(barrel_replication_docs[1m])
Alerting Examples
High Latency
- alert: BarrelHighLatency
  expr: |
    histogram_quantile(0.99, rate(barrel_doc_operation_duration_seconds_bucket[5m])) > 0.1
  for: 5m
  labels:
    severity: warning
  annotations:
    summary: "High P99 latency on Barrel DocDB"
Replication Errors
- alert: BarrelReplicationErrors
  expr: increase(barrel_replication_errors[5m]) > 0
  for: 1m
  labels:
    severity: warning
  annotations:
    summary: "Replication errors detected"
Configuration
Metrics are always recorded internally. Set the exporter to none (the
default) to suppress external export, or to console / otlp to push them
out. See Observability for details.
{barrel_docdb, [
    {metrics, [
        {exporter, none}  %% or console | otlp
    ]}
]}.


  

    Observability

Barrel DocDB provides observability through three pillars using the instrument library:
	Tracing - Distributed traces with OpenTelemetry-compatible spans
	Metrics - Prometheus-compatible metrics for monitoring
	Logging - Structured logging with trace context correlation

All three signals are automatically correlated via trace context, enabling end-to-end debugging across distributed operations.
HTTP surface
barrel_docdb has no built-in HTTP server. Metrics are collected in-process and can be rendered as Prometheus text with barrel_metrics:export_text/0. To scrape them over HTTP, or to trace incoming HTTP requests, run the barrel_server app (see the umbrella REST server guide docs/guides/rest-server.md). OTLP endpoints below refer to an OpenTelemetry collector, not to barrel_docdb.

Quick Start
Enable Console Tracing (Development)
%% In sys.config
{barrel_docdb, [
    {tracing, [
        {enabled, true},
        {exporter, console}
    ]}
]}
Enable OTLP Export for All Signals (Production)
%% In sys.config
{barrel_docdb, [
    %% Tracing - spans to OTLP
    {tracing, [
        {enabled, true},
        {exporter, otlp},
        {otlp_endpoint, "http://localhost:4318"}
    ]},
    %% Metrics - push to OTLP (in addition to in-process export)
    {metrics, [
        {exporter, otlp},
        {otlp_endpoint, "http://localhost:4318"},
        {export_interval, 60000}  %% ms, default 60s
    ]},
    %% Logging - push to OTLP
    {logging, [
        {exporter, otlp},
        {otlp_endpoint, "http://localhost:4318"}
    ]}
]}
Render Metrics In-Process
Text = barrel_metrics:export_text().
Run barrel_server to expose this over HTTP for a Prometheus scrape.

Tracing
Barrel DocDB implements OpenTelemetry-compatible distributed tracing, enabling you to trace document operations, queries, replication, and cross-node communication. When barrel_docdb runs behind barrel_server, HTTP request spans are added by that layer.
Configuration
Add tracing configuration to your sys.config:
{barrel_docdb, [
    {tracing, [
        {enabled, true},           %% Enable/disable tracing (default: true)
        {exporter, console},       %% Exporter type (see below)
        {console_format, text},    %% For console: text | json
        {otlp_endpoint, "http://localhost:4318"}  %% For OTLP
    ]}
]}
Exporters
No Export (Default)
Tracing is enabled internally but spans are not exported. Useful when you only need trace context correlation in logs.
{tracing, [{enabled, true}, {exporter, none}]}
Console Exporter
Prints spans to stdout. Useful for development and debugging.
{tracing, [
    {enabled, true},
    {exporter, console},
    {console_format, text}  %% text | json
]}
Example output (text format):
[span] get mydb (0.4ms)
  trace_id: 0af7651916cd43dd8448eb211c80319c
  span_id: b7ad6b7169203331
  attributes:
    db.system.name: barrel
    db.namespace: mydb
    db.operation.name: get
    db.document.id: doc123
OTLP Exporter
Sends spans to an OpenTelemetry Collector or compatible backend (Jaeger, Zipkin, Datadog, etc.).
{tracing, [
    {enabled, true},
    {exporter, otlp},
    {otlp_endpoint, "http://localhost:4318"}
]}
Docker Compose example with Jaeger:
Tracing is configured in sys.config. Mount a custom config into the
container and point barrel at it.
services:
  barrel:
    image: barrel/barrel_docdb
    volumes:
      - ./sys.config:/app/releases/0.6.2/sys.config:ro

  jaeger:
    image: jaegertracing/all-in-one:latest
    ports:
      - "16686:16686"  # Jaeger UI
      - "4318:4318"    # OTLP HTTP
With sys.config:
[{barrel_docdb, [
    {tracing, [
        {enabled, true},
        {exporter, otlp},
        {otlp_endpoint, "http://jaeger:4318"}
    ]}
]}].
Custom Exporter
Use any module implementing the instrument_exporter behaviour:
{tracing, [
    {enabled, true},
    {exporter, {my_custom_exporter, #{option1 => value1}}}
]}
Trace Context Propagation
Barrel DocDB automatically propagates trace context using W3C Trace Context headers (traceparent, tracestate).
Outgoing requests: During replication, trace context is injected into HTTP headers for cross-node correlation.
Incoming HTTP requests: When barrel_docdb runs behind barrel_server, that layer extracts trace context from request headers and adds the traceparent header to responses.
Instrumented Operations
	Component	Span Name	Kind	Attributes
	HTTP Handler (via barrel_server)	{METHOD} {PATH}	server	http.request.method, url.path, http.response.status_code
	Document Put	put {db}	internal	db.system.name, db.namespace, db.operation.name, db.document.id
	Document Get	get {db}	internal	db.system.name, db.namespace, db.operation.name, db.document.id
	Document Delete	delete {db}	internal	db.system.name, db.namespace, db.operation.name, db.document.id
	Batch Put	put_batch {db}	internal	db.batch_size
	Batch Get	get_batch {db}	internal	db.batch_size
	Query	query {db}	internal	db.response.returned_rows
	Query Compile	query_compile	internal	-
	Query Execute	query_execute {db}	internal	-
	Changes Feed	changes {db}	internal	-
	Replication	replication	internal	replication.changes_count, replication.source_transport, replication.target_transport
	Replication Task	rep_task	internal	replication.task_id, replication.direction, replication.mode

Semantic Conventions
Barrel DocDB follows OpenTelemetry Database Semantic Conventions:
	Attribute	Type	Description
	db.system.name	string	Always "barrel"
	db.namespace	string	Database name
	db.operation.name	string	Operation type (get, put, delete, query)
	db.document.id	string	Document identifier
	db.batch_size	int	Number of documents in batch operation
	db.response.returned_rows	int	Number of results returned
	db.view.name	string	View identifier


Metrics
Barrel DocDB supports two modes for metrics export:
	Pull model - barrel_server exposes the in-process metrics for Prometheus to scrape
	Push model - Metrics are pushed to an OTLP collector

Configuration
{barrel_docdb, [
    {metrics, [
        {exporter, none},              %% none | otlp | console
        {otlp_endpoint, "http://localhost:4318"},
        {export_interval, 60000},      %% Push interval in ms (default: 60s)
        {otlp_headers, #{}},           %% Optional auth headers
        {otlp_compression, none}       %% none | gzip
    ]}
]}
Pull Model (Prometheus Scraping)
Metrics are always recorded in-process regardless of push configuration. Render them in Prometheus text format:
Text = barrel_metrics:export_text().
Run barrel_server to serve this output on its metrics endpoint for a Prometheus scrape.
Available Metrics
Document Operations
	Metric	Type	Labels	Description
	barrel_doc_operations	Counter	db, operation	Total document operations
	barrel_doc_operation_duration_seconds	Histogram	db, operation	Operation latency

Operations: put, get, delete
Example:
barrel_doc_operations{db="mydb",operation="put"} 1234
barrel_doc_operation_duration_seconds_bucket{db="mydb",operation="get",le="0.01"} 5000
Query Operations
	Metric	Type	Labels	Description
	barrel_query_operations	Counter	db	Total query operations
	barrel_query_duration_seconds	Histogram	db	Query latency
	barrel_query_results_count	Histogram	db	Results per query

Replication
	Metric	Type	Labels	Description
	barrel_replication_docs	Counter	direction	Documents replicated
	barrel_replication_errors	Counter	task_id	Replication errors
	barrel_replication_lag_seconds	Gauge	task_id	Replication lag
	barrel_replication_active	Gauge	task_id	Active status (1/0)

Storage
	Metric	Type	Labels	Description
	barrel_db_documents_total	Gauge	db	Document count
	barrel_db_size_bytes	Gauge	db	Database size
	barrel_db_attachments_total	Gauge	db	Attachment count

HTTP request metrics
Metrics for HTTP requests (method, path, status, latency) are produced by barrel_server, not barrel_docdb, since barrel_docdb has no HTTP surface of its own.

Prometheus Configuration (Pull)
Point Prometheus at the barrel_server listener that exposes the metrics:
# prometheus.yml
scrape_configs:
  - job_name: 'barrel'
    static_configs:
      - targets: ['localhost:8080']
    metrics_path: /metrics
    scrape_interval: 15s
Push Model (OTLP)
To push metrics directly to an OpenTelemetry Collector:
{barrel_docdb, [
    {metrics, [
        {exporter, otlp},
        {otlp_endpoint, "http://otel-collector:4318"}
    ]}
]}
With authentication:
{barrel_docdb, [
    {metrics, [
        {exporter, otlp},
        {otlp_endpoint, "https://otlp.vendor.com:4318"},
        {otlp_headers, #{
            <<"Authorization">> => <<"Bearer your-api-key">>
        }},
        {otlp_compression, gzip}
    ]}
]}
OpenTelemetry Collector configuration for metrics:
# otel-collector-config.yaml
receivers:
  otlp:
    protocols:
      http:
        endpoint: 0.0.0.0:4318

exporters:
  prometheus:
    endpoint: "0.0.0.0:8889"
  # Or send to a metrics backend
  otlphttp:
    endpoint: "https://metrics-backend.example.com"

service:
  pipelines:
    metrics:
      receivers: [otlp]
      exporters: [prometheus]
Grafana Dashboard Queries
Document Operation Rate
rate(barrel_doc_operations[5m])
Replication Throughput
increase(barrel_replication_docs[1m])
P99 Document Latency
histogram_quantile(0.99, rate(barrel_doc_operation_duration_seconds_bucket[5m]))
Documents per Second
rate(barrel_doc_operations{operation="put"}[5m])
Query Throughput
rate(barrel_query_operations[5m])
Alerting Examples
# Prometheus alerting rules
groups:
  - name: barrel_docdb
    rules:
      - alert: BarrelHighLatency
        expr: |
          histogram_quantile(0.99, rate(barrel_doc_operation_duration_seconds_bucket[5m])) > 0.1
        for: 5m
        labels:
          severity: warning
        annotations:
          summary: "High P99 latency on Barrel DocDB"

      - alert: BarrelReplicationErrors
        expr: increase(barrel_replication_errors[5m]) > 0
        for: 1m
        labels:
          severity: warning
        annotations:
          summary: "Replication errors detected"

Logging
Barrel DocDB uses Erlang's built-in logger module with automatic trace context enrichment. Logs can be:
	Written to stdout (default Erlang logger)
	Written to files with rotation
	Pushed to an OTLP collector for centralized logging

Configuration
{barrel_docdb, [
    {logging, [
        {exporter, none},              %% none | console | file | otlp

        %% File exporter options
        {file_path, "/var/log/barrel.log"},
        {file_format, text},           %% text | json
        {file_max_size, 10485760},     %% 10MB, 0 = unlimited
        {file_max_files, 5},           %% Number of rotated files
        {file_compress, false},        %% Compress rotated files

        %% OTLP exporter options
        {otlp_endpoint, "http://localhost:4318"},
        {otlp_headers, #{}},           %% Optional auth headers
        {otlp_compression, none}       %% none | gzip
    ]}
]}
Standard Output (Default)
Configure logging in sys.config:
{kernel, [
    {logger_level, info},
    {logger, [
        {handler, default, logger_std_h, #{
            level => info,
            formatter => {logger_formatter, #{
                template => [time, " [", level, "] ", pid, " ", msg, "\n"]
            }}
        }}
    ]}
]}
Trace Context in Logs
When tracing is enabled, log messages are automatically enriched with trace context:
%% In your code
logger:info("Processing document ~s", [DocId])
Output with trace context:
2024-01-15T10:30:45.123Z [info] <0.234.0> Processing document doc123 trace_id=0af7651916cd43dd8448eb211c80319c span_id=b7ad6b7169203331
JSON Logging for Production
For structured logging (recommended for production):
{kernel, [
    {logger_level, info},
    {logger, [
        {handler, default, logger_std_h, #{
            level => info,
            formatter => {logger_formatter, #{
                template => [msg],
                single_line => true
            }},
            config => #{
                type => standard_io
            }
        }}
    ]}
]}
Log Levels
	Level	Description
	debug	Detailed debugging information
	info	General operational messages
	notice	Normal but significant events
	warning	Warning conditions
	error	Error conditions
	critical	Critical conditions
	alert	Action must be taken immediately
	emergency	System is unusable

File Exporter
Write logs to files with automatic rotation:
{barrel_docdb, [
    {logging, [
        {exporter, file},
        {file_path, "/var/log/barrel/app.log"},
        {file_format, json},           %% text | json
        {file_max_size, 52428800},     %% 50MB
        {file_max_files, 10},          %% Keep 10 rotated files
        {file_compress, true}          %% Compress rotated files (.gz)
    ]}
]}
File rotation behavior:
	When file_max_size is reached, files rotate: app.log -> app.log.1 -> app.log.2 -> ...
	If file_compress is true, rotated files become app.log.1.gz, etc.
	Set file_max_size to 0 to disable rotation

JSON format output:
{"timeUnixNano":"1705312245123456000","severityText":"INFO","body":{"stringValue":"Processing document doc123"},"traceId":"0af7651916cd43dd8448eb211c80319c","spanId":"b7ad6b7169203331"}
Text format output:
[2024-01-15T10:30:45.123456Z] INFO [trace_id=0af7651916cd43dd span_id=b7ad6b7169203331] Processing document doc123
Push Model (OTLP)
To push logs directly to an OpenTelemetry Collector:
{barrel_docdb, [
    {logging, [
        {exporter, otlp},
        {otlp_endpoint, "http://otel-collector:4318"}
    ]}
]}
With authentication:
{barrel_docdb, [
    {logging, [
        {exporter, otlp},
        {otlp_endpoint, "https://logs.vendor.com:4318"},
        {otlp_headers, #{
            <<"Authorization">> => <<"Bearer your-api-key">>
        }},
        {otlp_compression, gzip}
    ]}
]}
OpenTelemetry Collector configuration for logs:
# otel-collector-config.yaml
receivers:
  otlp:
    protocols:
      http:
        endpoint: 0.0.0.0:4318

exporters:
  loki:
    endpoint: "http://loki:3100/loki/api/v1/push"
  # Or send to another backend
  elasticsearch:
    endpoints: ["http://elasticsearch:9200"]

service:
  pipelines:
    logs:
      receivers: [otlp]
      exporters: [loki]
Correlating Logs with Traces
Use the trace ID from logs to find the corresponding trace in your tracing backend:
	Find the error in logs:
2024-01-15T10:30:45.123Z [error] Document conflict trace_id=0af7651916cd43dd8448eb211c80319c

	Search for the trace ID in Jaeger/Zipkin/etc.

	View the full trace to understand the request flow



Complete Example Setup
The barrel service below runs the barrel_server app, which embeds barrel_docdb and exposes both the REST API and the metrics scrape endpoint.
Docker Compose with Full Observability
version: '3.8'

services:
  barrel:
    image: barrel/barrel_server
    ports:
      - "8080:8080"
    volumes:
      - barrel-data:/data
      - ./sys.config:/etc/barrel/sys.config

  otel-collector:
    image: otel/opentelemetry-collector-contrib:latest
    command: ["--config=/etc/otel-collector-config.yaml"]
    volumes:
      - ./otel-collector-config.yaml:/etc/otel-collector-config.yaml
    ports:
      - "4318:4318"

  jaeger:
    image: jaegertracing/all-in-one:latest
    ports:
      - "16686:16686"

  prometheus:
    image: prom/prometheus:latest
    ports:
      - "9090:9090"
    volumes:
      - ./prometheus.yml:/etc/prometheus/prometheus.yml

  loki:
    image: grafana/loki:latest
    ports:
      - "3100:3100"

  grafana:
    image: grafana/grafana:latest
    ports:
      - "3000:3000"
    environment:
      - GF_SECURITY_ADMIN_PASSWORD=admin

volumes:
  barrel-data:
Barrel Configuration (sys.config)
%% sys.config - Full OTLP export for all signals
[
    {barrel_docdb, [
        {data_dir, "/data/barrel"},

        %% Tracing - push spans to OTLP
        {tracing, [
            {enabled, true},
            {exporter, otlp},
            {otlp_endpoint, "http://otel-collector:4318"}
        ]},

        %% Metrics - push to OTLP (also rendered in-process)
        {metrics, [
            {exporter, otlp},
            {otlp_endpoint, "http://otel-collector:4318"},
            {export_interval, 30000}
        ]},

        %% Logging - push to OTLP
        {logging, [
            {exporter, otlp},
            {otlp_endpoint, "http://otel-collector:4318"}
        ]}
    ]},
    {kernel, [
        {logger_level, info}
    ]}
].
OpenTelemetry Collector Configuration
# otel-collector-config.yaml
receivers:
  otlp:
    protocols:
      http:
        endpoint: 0.0.0.0:4318

processors:
  batch:
    timeout: 1s
    send_batch_size: 1024

exporters:
  # Traces to Jaeger
  jaeger:
    endpoint: jaeger:14250
    tls:
      insecure: true

  # Metrics to Prometheus
  prometheus:
    endpoint: "0.0.0.0:8889"

  # Logs to Loki
  loki:
    endpoint: "http://loki:3100/loki/api/v1/push"

service:
  pipelines:
    traces:
      receivers: [otlp]
      processors: [batch]
      exporters: [jaeger]
    metrics:
      receivers: [otlp]
      processors: [batch]
      exporters: [prometheus]
    logs:
      receivers: [otlp]
      processors: [batch]
      exporters: [loki]
Prometheus Configuration
# prometheus.yml
global:
  scrape_interval: 15s

scrape_configs:
  # Scrape the barrel_server listener (pull model)
  - job_name: 'barrel'
    static_configs:
      - targets: ['barrel:8080']
    metrics_path: /metrics

  # Or scrape from OTEL collector (if using push model)
  - job_name: 'otel-collector'
    static_configs:
      - targets: ['otel-collector:8889']

Programmatic Access
Recording Custom Spans
%% Create a custom span for your application logic
barrel_trace:with_db_span(my_operation, <<"mydb">>, fun() ->
    %% Your code here
    barrel_trace:set_attribute(<<"custom.attribute">>, <<"value">>),
    do_work()
end).

%% With extra attributes
barrel_trace:with_db_span(my_operation, <<"mydb">>, #{
    <<"custom.key">> => <<"value">>
}, fun() ->
    do_work()
end).
Recording Errors
barrel_trace:with_db_span(risky_operation, <<"mydb">>, fun() ->
    case do_something() of
        {ok, Result} -> Result;
        {error, Reason} ->
            barrel_trace:record_error(Reason),
            {error, Reason}
    end
end).
Adding Events
barrel_trace:with_db_span(batch_process, <<"mydb">>, fun() ->
    lists:foreach(fun(Item) ->
        process_item(Item),
        barrel_trace:add_event(<<"item.processed">>, #{
            <<"item.id">> => Item
        })
    end, Items)
end).
Recording Custom Metrics
%% Increment a counter
barrel_metrics:inc_doc_ops(<<"mydb">>, put),

%% Record a histogram observation
barrel_metrics:observe_doc_latency(<<"mydb">>, get, 15),  %% 15ms

%% Set a gauge
barrel_metrics:set_db_docs(<<"mydb">>, 1000).


  

    Advanced Features Guide

This guide gives practical Erlang examples for two of Barrel DocDB's advanced features: replication and clock synchronization. All calls run in-process against the barrel_docdb, barrel_rep, and barrel_rep_tasks modules.
HTTP access
barrel_docdb has no built-in HTTP server. To drive replication or reach a database over the wire, run the barrel_server app. For the sync wire and over-the-network setup, see the umbrella guides docs/guides/synchronization.md and docs/guides/rest-server.md, and this app's Replication Guide.


Replication
Replication synchronizes documents between databases. Documents are transferred with their full revision history, enabling automatic conflict detection.
One-Shot Replication
Copy all documents from source to target within the same VM:
%% Create source and target databases
{ok, _} = barrel_docdb:create_db(<<"source">>),
{ok, _} = barrel_docdb:create_db(<<"target">>),

%% Add documents to source
{ok, _} = barrel_docdb:put_doc(<<"source">>, #{
    <<"id">> => <<"user1">>,
    <<"name">> => <<"Alice">>, <<"role">> => <<"admin">>, <<"active">> => true
}),
{ok, _} = barrel_docdb:put_doc(<<"source">>, #{
    <<"id">> => <<"user2">>,
    <<"name">> => <<"Bob">>, <<"role">> => <<"user">>, <<"active">> => true
}),

%% Replicate source -> target
{ok, Result} = barrel_rep:replicate(<<"source">>, <<"target">>).
Result is a statistics map:
#{
    ok => true,
    docs_read => 2,
    docs_written => 2,
    last_seq => ...
}
Replication to a Remote Node
Replicate to another node by using the HTTP transport for the remote endpoint. The remote must run barrel_server, which serves the /db/:db/_sync/* wire:
{ok, Result} = barrel_rep:replicate(
    <<"source">>,
    <<"http://remote-node:8080/db/target">>,
    #{
        source_transport => barrel_rep_transport_local,
        target_transport => barrel_rep_transport_http
    }).
Credentials come from auth => #{token => Bin} on the endpoint or the {barrel_docdb, sync_auth, #{Origin => Token}} app env, so secrets never land in persisted task configs. See the Replication Guide for transport details.
Filtered Replication by Path
Replicate only documents matching specific path patterns:
{ok, _} = barrel_docdb:put_doc(<<"source">>, #{
    <<"id">> => <<"order1">>,
    <<"type">> => <<"order">>, <<"total">> => 150, <<"customer">> => <<"alice">>
}),
{ok, _} = barrel_docdb:put_doc(<<"source">>, #{
    <<"id">> => <<"invoice1">>,
    <<"type">> => <<"invoice">>, <<"amount">> => 150, <<"customer">> => <<"alice">>
}),

%% Replicate only orders (filter by the type/order path)
{ok, Result} = barrel_rep:replicate(<<"source">>, <<"orders_only">>, #{
    filter => #{paths => [<<"type/order">>]}
}).
Filtered Replication by Query
Replicate documents matching query conditions:
%% Replicate only active users
{ok, Result} = barrel_rep:replicate(<<"source">>, <<"active_users">>, #{
    filter => #{
        query => #{
            where => [
                {path, [<<"role">>], <<"user">>},
                {path, [<<"active">>], true}
            ]
        }
    }
}).
Path and query filters combine with AND logic: a document must match all specified filters to be replicated.
Bidirectional Replication
Sync changes in both directions by running replication each way:
%% Replicate A -> B
{ok, _} = barrel_rep:replicate(<<"db_a">>, <<"db_b">>),

%% Replicate B -> A
{ok, _} = barrel_rep:replicate(<<"db_b">>, <<"db_a">>).
Continuous Replication
barrel_rep:replicate/2,3 runs once and returns. For replication that keeps running as changes happen and survives node restarts, start a task with barrel_rep_tasks:
{ok, TaskId} = barrel_rep_tasks:start_task(#{
    source => <<"source">>,
    target => <<"http://remote-node:8080/db/target">>,
    mode => continuous,
    target_transport => barrel_rep_transport_http
}),

ok = barrel_rep_tasks:pause_task(TaskId),
ok = barrel_rep_tasks:resume_task(TaskId),
{ok, Tasks} = barrel_rep_tasks:list_tasks().
Verify Replication with the Changes Feed
Check that documents were replicated by comparing changes feeds:
%% Changes from source
{ok, SourceChanges, _} = barrel_docdb:get_changes(<<"source">>, first),

%% Changes from target (should match)
{ok, TargetChanges, _} = barrel_docdb:get_changes(<<"target">>, first).

Clock Synchronization (HLC)
Barrel DocDB uses Hybrid Logical Clocks (HLC) to maintain causal ordering across distributed nodes. HLC combines physical wall clock time with a logical counter, ensuring that events are correctly ordered even when physical clocks drift.
Reading and Advancing the Clock
%% Current HLC timestamp
Ts = barrel_docdb:get_hlc(),

%% Generate a new timestamp (advances the clock)
NewTs = barrel_docdb:new_hlc().
Synchronizing with a Remote Clock
When you receive an HLC from another node, fold it into the local clock:
{ok, SyncedTs} = barrel_docdb:sync_hlc(RemoteHlc).
Clock synchronization also happens automatically during replication: every exchange between peers piggybacks the current clock value, so causal ordering across nodes is preserved without an explicit sync step.
Why HLC Matters
HLC ensures:
	Causal ordering: Events that causally depend on each other are correctly ordered
	Conflict detection: During replication, conflicts are detected based on HLC timestamps
	Change feed consistency: The changes feed returns events in HLC order
	Cross-node consistency: All nodes agree on event ordering regardless of clock drift

HLC in the Changes Feed
get_changes/2,3 returns the last HLC it observed. Use it to resume the feed from where you left off:
{ok, Changes, LastHlc} = barrel_docdb:get_changes(<<"mydb">>, first),

%% ... process Changes ...

%% Resume from the last HLC
{ok, NewChanges, NewHlc} = barrel_docdb:get_changes(<<"mydb">>, LastHlc).

Troubleshooting
Count Documents
{ok, Count} = barrel_docdb:fold_docs(<<"mydb">>,
    fun(_Doc, Acc) -> {ok, Acc + 1} end, 0).
Inspect the Changes Feed
{ok, Changes, LastHlc} = barrel_docdb:get_changes(<<"mydb">>, first),
Total = length(Changes).
Database Info
{ok, Info} = barrel_docdb:db_info(<<"mydb">>).
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Overview
barrel_docdb is an embeddable document database for Erlang applications. It provides document storage with MVCC (Multi-Version Concurrency Control), binary attachments, secondary indexes, a changes feed, and replication primitives.
Design Goals
	Embeddable: Run as part of your Erlang application, no external services
	Reliable: ACID transactions via RocksDB, crash-safe operations
	Replication-ready: HLC version-vector model for conflict-free sync
	Distributed: HLC-based ordering for decentralized deployments
	Efficient: Optimized storage for documents and large attachments
	Reactive: Real-time subscriptions for document changes
	Simple API: Clean, intuitive public interface

Architecture
┌─────────────────────────────────────────────────────────────────┐
│                        Application                               │
└─────────────────────────────────────────────────────────────────┘
                               │
                               ▼
┌─────────────────────────────────────────────────────────────────┐
│                     barrel_docdb (Public API)                   │
│  put_doc, get_doc, find, subscribe, replicate, get_hlc, ...    │
└─────────────────────────────────────────────────────────────────┘
                               │
    ┌──────────────┬───────────┼───────────┬──────────────┐
    ▼              ▼           ▼           ▼              ▼
┌────────┐  ┌────────────┐ ┌────────┐ ┌────────┐  ┌────────────┐
│barrel  │  │barrel_query│ │barrel  │ │barrel  │  │barrel_     │
│db_server│  │(find)      │ │_rep    │ │_sub    │  │query_sub   │
└────────┘  └────────────┘ └────────┘ └────────┘  └────────────┘
    │              │           │           │              │
    │              │           │           └──────────────┘
    │              │           │                  │
    ▼              ▼           ▼                  ▼
┌─────────────────────────────────────────────────────────────────┐
│                      barrel_hlc (HLC Clock)                     │
└─────────────────────────────────────────────────────────────────┘
                               │
                               ▼
┌─────────────────────────────────────────────────────────────────┐
│                   barrel_store_rocksdb                          │
│                   (storage abstraction)                         │
└─────────────────────────────────────────────────────────────────┘
          │                                        │
          ▼                                        ▼
┌──────────────────────────┐         ┌──────────────────────────┐
│    Document Store        │         │   Attachment Store       │
│    (RocksDB)             │         │   (RocksDB + BlobDB)     │
└──────────────────────────┘         └──────────────────────────┘
Core Components
1. Database Server (barrel_db_server)
Each database runs as a separate gen_server process:
-record(state, {
    name      :: binary(),           %% Database name
    db_path   :: string(),           %% Data directory path
    store_ref :: rocksdb:db_handle(),%% Document store reference
    att_ref   :: rocksdb:db_handle(),%% Attachment store reference
    view_sup  :: pid()               %% View supervisor
}).
Responsibilities:
	Document CRUD operations
	Version and conflict management
	HLC change-sequence generation
	Coordination with views and changes

Process Registry:
Databases are registered in persistent_term for fast lookup:
persistent_term:put({barrel_db, DbName}, Pid)
Write serialization and group commit
Reads run in the caller, against the store. Writes (put_doc, put_docs,
delete_doc, outbox_ack) go through the database server, one at a time,
so the conflict check of a write always sees the writes before it.
Serializing writes does not mean syncing each one. When the server takes a
write, it also takes the writes already waiting in its mailbox, without
blocking, and commits them together:
	Prepare, in the caller. barrel_docdb:put_doc and put_docs do
the work that depends neither on the database state nor on the HLC
before sending the request: the body's CBOR encodings, path analysis,
the path index of a fresh document and the key heads of its feed rows.
	Collect. Up to max_group requests (default 256). Other messages
keep their place in the mailbox. The current state of every document
they write is read at once (one multi_get for the entities, one for
the bodies).
	Build, in arrival order. Each request gets its own conflict check
and ops, with its own options (outbox, return_hlc, sync,
provenance; in put_docs, a document's own outbox and sync). HLCs
are issued in arrival order, so the changes feed and the last HLC stay
monotonic. A request that fails its check or validation adds no ops and
gets its own error.
	Close on a repeated id. A request touching a doc id already written
in the group ends the group and opens the next one, so its read sees the
earlier write. The same rule applies inside put_docs.
	Write once. One write_batch, synced when any request asked for
sync, written by the database's committer process while the server
builds the next group. An unsynced group is handed over every
write_chunk documents (default 16). A synced group keeps taking the
waiting writes; its ops go to the committer as they are built, and the
batch is written, synced, once the group is complete. Groups are
written in the order they were built.
	Answer. In arrival order, the committer notifies the subscribers of
the group's writes (one cast per subscription manager, none when the
database has no subscriber) and answers each request with the answer
it would get alone.

What a caller is promised:
	The call returns after the batch holding its write is written, and
synced if it asked for sync. Nothing of a synced batch is visible
before its sync.
	Create-if-absent (no _rev) and CAS (with _rev) behave as if the
writes ran one after the other: of 32 concurrent creators of one id,
exactly one gets ok. A write to an id of a group not yet written waits
for that group.
	A write that did not ask for sync may be synced by a neighbour. That
only makes it durable sooner.
	If the batch write fails, every request of the group gets
{error, Reason} and the server keeps running.
	Any other request to the server (reads through it, checkpoints,
replication writes) first waits for the groups being written.

A single writer with nothing waiting is a group of one, written by the
server itself. Group sizes are in db_info/1 (write_groups) and in the
barrel_write_group_size metric.
2. Document Model
Documents are versioned with Hybrid Logical Clocks, not revision trees. Each write is a version {HLC, Author} whose API token is <hex(hlc)>@<author> (the value in <<"_rev">>). Each document carries a version vector tracking the highest HLC seen from each author. Concurrent writes are resolved by last-write-wins with the losing versions retained.
┌─────────────────────────────────────────────────────────────────┐
│                         Document                                 │
├─────────────────────────────────────────────────────────────────┤
│ id          : <<"user:alice">>                                  │
│ body        : #{<<"name">> => <<"Alice">>, ...}                 │
├─────────────────────────────────────────────────────────────────┤
│ version     : 0000018abc...@f1e0...   (winner)                  │
│ vv          : #{f1e0... => hlc1, a2b3... => hlc2}               │
│ nconflicts  : 1                                                  │
│ deleted     : false                                             │
├─────────────────────────────────────────────────────────────────┤
│ version chain (0x1D): retained superseded + conflict siblings   │
│   0000018def...@a2b3...   (conflict, live)                      │
└─────────────────────────────────────────────────────────────────┘
Version token: <hex(hlc)>@<author>
	The HLC (fixed-width hex) gives causally meaningful ordering, so token order equals causal order.
	The author is the writing database's stable source id (per-database, 8 random bytes; see barrel_version and the private ensure_source_id helper in barrel_db_server). Authorship is per-database, not per-node, so two databases on one node detect each other's writes as concurrent.
	The winner among siblings is the maximum under barrel_version:compare/2 (HLC first, author as tie-break), a commutative rule: any replica seeing the same version set picks the same winner.

3. Storage Layer
Dual-Database Architecture
Each barrel database uses two separate RocksDB instances:
	Store	Purpose	Optimization
	Document Store	Docs, metadata, sequences, views	Standard RocksDB, optimized for small values
	Attachment Store	Binary attachments	BlobDB enabled, optimized for large values

Rationale: Separating large attachments from small documents avoids write amplification during compaction. RocksDB's BlobDB stores large values in separate blob files.
Key Schema
Document Store Keys:
├── doc_entity/{db}/{docid}            → Wide-column entity (version, vv,
│                                         nconflicts, deleted, hlc, body cols)
├── doc_version/{db}/{docid}:{version} → Version chain sibling (superseded
│                                         or conflict) + archived body
├── history/{db}/{hlc}                 → Retained history log entry
├── doc_hlc/{db}/{hlc}                 → Change entry (HLC-ordered)
├── path_hlc/{db}/{topic}/{hlc}        → Path-indexed change (exact match)
├── local/{db}/{docid}                 → Local document (not replicated)
├── view_meta/{db}/{viewid}            → View metadata
├── view_index/{db}/{viewid}:{key}:{docid} → View index entry
└── view_by_docid/{db}/{viewid}:{docid}    → Reverse index

Posting CF Keys (posting_cf):
├── path_posting/{db}/{field}/{value}     → DocId posting list
└── prefix_changes/{db}/{prefix}/{bucket} → HLC-ordered changes posting list

Attachment Store Keys:
└── att/{db}/{docid}/{attname}         → Attachment (content-addressed blob)
Keys are designed for efficient range scans and prefix matching. The document body and its version metadata live together in one wide-column entity; older revision-tree keys (doc_info, doc_rev, doc_tree) are gone.
Key Prefixes:
| Prefix | Hex | Description |
|--------|-----|-------------|
| DOC_ENTITY | 0x18 | Wide-column document entity (current version) |
| DOC_HLC | 0x0D | Changes ordered by HLC |
| PATH_HLC | 0x0E | Path-indexed changes (exact match) |
| PREFIX_CHANGES | 0x1B | Sharded prefix changes (wildcard) |
| HISTORY | 0x1C | Retained history log |
| DOC_VERSION | 0x1D | Per-doc version chain (superseded + conflict siblings) |
| LOCAL | 0x05 | Local documents |
| PATH_POSTING | 0x14 | Path index posting lists for queries |
Entity Codec (v4)
The document entity (DOC_ENTITY, 0x18) is a fixed positional binary. Columns:
<<VerLen:16, Version/binary,        %% COL_VERSION: encoded {HLC, Author}
  Deleted:8,                        %% COL_DELETED
  HlcLen:16, Hlc/binary,            %% COL_HLC: change-sequence HLC
  VVLen:32, VV/binary,              %% COL_VV: encoded version vector
  CreatedAtLen:16, CreatedAt/binary,%% COL_CREATED_AT (reserved for tiering)
  ExpiresAt:64,                     %% COL_EXPIRES_AT (TTL)
  Tier:8,                           %% COL_TIER (hot/warm/cold)
  NConflicts:16,                    %% COL_NCONFLICTS: live conflict siblings
  Ext/binary>>                      %% optional extension tail
The COL_VERSION / COL_VV / COL_NCONFLICTS columns replaced the old COL_REV / COL_REVTREE. The extension tail is backward compatible: an embedding appends <<EmbLen:32, Emb/binary, Src:8>>; entities also carrying provenance switch to a tagged form (sentinel 16#FFFFFFFF, then (Tag:8, Len:32, Value)*). Old readers ignore the tail without crashing.
Retained History and the Version Chain
Two structures give the version model its durability and conflict retention:
	Version chain (DOC_VERSION, 0x1D): per document, one row per non-winning version. Each entry is <<Flag:8, Deleted:8, VV/binary>> where flag 0 = superseded (covered by the current winner, e.g. an old winner after a fast-forward) and 1 = conflict (a live concurrent sibling). The version's body is archived under its version token so any retained version stays resolvable within the retention window.
	Retained history log (HISTORY, 0x1C): an append-only, HLC-ordered log of every write the database applies (local writes, replicated versions including losing siblings, and conflict resolutions). Entries carry identity only (doc id, version, deleted, cause, version vector), never bodies, and are written in the same atomic batch as the document. A retention sweep (sweep_retention/1) prunes both structures below the history floor.

RocksDB Optimizations
Both stores share a common LRU block cache managed by barrel_cache:
┌─────────────────────────────────────────────────────────────────┐
│                  Shared Block Cache (512MB)                      │
├─────────────────────────────────────────────────────────────────┤
│  Document Store          │  Attachment Store                    │
│  ├── Data blocks         │  ├── Metadata blocks                 │
│  ├── Index blocks        │  └── BlobDB index                    │
│  └── Bloom filters       │                                      │
└─────────────────────────────────────────────────────────────────┘
Document Store Optimizations:
| Setting | Default | Purpose |
|---------|---------|---------|
| block_cache | 512MB shared | LRU cache for data/index blocks |
| bloom_filter | 10 bits/key | Reduce disk reads for point lookups |
| write_buffer_size | 64MB | Memtable size before flush |
| max_write_buffer_number | 3 | Concurrent memtables |
| compression | snappy | Fast compression for all levels |
| bottommost_compression | snappy | Configurable (zstd if available) |
| level0_file_num_compaction_trigger | 4 | Trigger L0→L1 compaction |
| max_background_jobs | schedulers | Parallel compaction threads |
Attachment Store Optimizations:
| Setting | Default | Purpose |
|---------|---------|---------|
| enable_blob_files | true | Store large values in blob files |
| min_blob_size | 4KB | Threshold for blob storage |
| blob_file_size | 256MB | Maximum blob file size |
| blob_compression_type | snappy | Blob compression (zstd if available) |
| blob_garbage_collection_age_cutoff | 0.25 | GC blobs older than 25% |
| blob_garbage_collection_force_threshold | 0.5 | Force GC at 50% garbage |
Configuration:
%% Application environment (sys.config)
{barrel_docdb, [
    {block_cache_size, 536870912},  %% 512MB shared cache
    {data_dir, "/var/lib/barrel"}
]}

%% Per-database options
barrel_docdb:create_db(<<"mydb">>, #{
    store_opts => #{
        write_buffer_size => 128 * 1024 * 1024,  %% 128MB
        max_open_files => 2000,
        rate_limit_bytes_per_sec => 100 * 1024 * 1024  %% 100MB/s
    },
    att_opts => #{
        blob_file_size => 512 * 1024 * 1024,  %% 512MB blobs
        min_blob_size => 8192  %% 8KB threshold
    }
}).

%% A database that never stores attachments: no attachment RocksDB
%% instance, and a small write buffer (the WAL is preallocated at
%% about 1.1x write_buffer_size).
barrel_docdb:create_db(<<"config">>, #{
    store_opts => #{write_buffer_size => 4 * 1024 * 1024},
    att_opts => #{backend => none}
}).
4. HLC (Hybrid Logical Clock)
Every document modification is timestamped with an HLC:
HLC Timestamp: {WallTime, LogicalCounter, NodeId}
├── WallTime       : Physical time in microseconds
├── LogicalCounter : Logical extension for same-time events
└── NodeId         : Unique node identifier
Properties:
	Causally consistent ordering across distributed nodes
	Monotonically increasing within a node
	No central coordinator required
	Clock skew detection and handling

API:
%% Get current HLC
Ts = barrel_docdb:get_hlc().

%% Generate new timestamp (advances clock)
NewTs = barrel_docdb:new_hlc().

%% Sync with remote node
{ok, SyncedTs} = barrel_docdb:sync_hlc(RemoteTs).
5. Changes Feed
Every document modification generates an HLC-timestamped change entry:
%% Change entry structure
#{
    id => DocId,
    hlc => HlcTimestamp,
    rev => VersionToken,           %% <hex(hlc)>@<author>
    deleted => boolean(),
    changes => [#{rev => VersionToken}]
}
Changes are stored by HLC for efficient streaming:
%% Get changes since HLC timestamp
barrel_changes:fold_changes(StoreRef, DbName, SinceHlc, Fun, Acc)
Use Cases:
	Real-time notifications
	Incremental view updates
	Replication source
	Path-filtered change feeds

6. Path Subscriptions
Subscribe to document changes matching MQTT-style path patterns:
┌─────────────────────────────────────────────────────────────────┐
│                    Path Subscription Flow                        │
├─────────────────────────────────────────────────────────────────┤
│                                                                  │
│  1. Client subscribes with pattern (e.g., "users/+/profile")    │
│                         │                                        │
│                         ▼                                        │
│  2. barrel_sub registers pattern in match_trie                  │
│                         │                                        │
│                         ▼                                        │
│  3. On document write, paths extracted from document            │
│                         │                                        │
│                         ▼                                        │
│  4. Paths matched against registered patterns                   │
│                         │                                        │
│                         ▼                                        │
│  5. Matching subscribers receive notification message           │
│                                                                  │
└─────────────────────────────────────────────────────────────────┘
Pattern Syntax:
| Pattern | Description |
|---------|-------------|
| users/alice | Exact match |
| users/+ | Single segment wildcard |
| users/# | Multi-segment wildcard |
| +/orders/# | Mixed wildcards |
7. Query Subscriptions
Subscribe to changes for documents matching a query:
Query = #{where => [{path, [<<"type">>], <<"user">>}]},
{ok, SubRef} = barrel_docdb:subscribe_query(DbName, Query).
Optimization:
	Query paths are extracted at subscription time
	Changes are first filtered by path intersection
	Full query evaluation only when paths overlap
	Avoids evaluating query for every document change

8. Path-Indexed Changes
Changes are indexed by path at write time for efficient filtered queries:
Key: path_hlc/{db}/{topic}/{hlc} → {doc_id, rev, deleted}
Example document:
#{<<"type">> => <<"user">>, <<"org">> => <<"acme">>}
Creates index entries:
path_hlc/mydb/type/user/{hlc1}
path_hlc/mydb/org/acme/{hlc1}
Benefits:
	O(k) query time where k = matching changes (vs O(n) full scan)
	Efficient filtered replication
	Real-time path subscriptions use same index

8b. Sharded Prefix Changes (Wildcard Queries)
For wildcard path queries (e.g., paths => [<<"users/#">>]), a separate sharded posting list index provides efficient HLC-ordered iteration:
Key: prefix_changes/{db}/{prefix}/{bucket} → Posting list of changes
Key Format:
PREFIX_CHANGES (0x1B) | encoded_db | prefix | 0x00 | bucket (4 bytes BE)
Value Format (Posting List):
Each entry: << HLC:12/binary, DocId/binary, Rev/binary, Deleted:1 >>
Bucketing Strategy:
	Bucket = wall_time div 3600 (1-hour granularity)
	Bounds posting list growth for high-write workloads
	Range scan discovers only existing buckets (no empty iteration)

Example for document:
#{<<"type">> => <<"user">>, <<"status">> => <<"active">>}
Creates entries in multiple prefix buckets:
prefix_changes/mydb/type/user/482345         → [<< hlc1, "doc1", ... >>]
prefix_changes/mydb/status/active/482345     → [<< hlc1, "doc1", ... >>]
Query Execution:
	Compute start bucket from since HLC
	Range scan posting_cf for prefix + bucket keys
	Iterate sorted entries, filter by HLC
	Collect until limit reached

Performance:
	50x faster than path_hlc prefix scan with deduplication
	Native RocksDB merge operator keeps entries sorted
	No post-processing or deduplication needed

9. Replication
Replication is a version-vector protocol: one diff round-trip per batch of changes, then a read plus apply per missing document. All conflict handling lives in the target's put_version, so the algorithm needs no ancestor negotiation.
┌──────────────────────────────────────────────────────────────┐
│                    Replication Flow                           │
├──────────────────────────────────────────────────────────────┤
│                                                               │
│  1. Read checkpoint (last_hlc from local doc)                │
│                     │                                         │
│                     ▼                                         │
│  2. Get changes from source since last_hlc                   │
│     (optionally filtered by paths/query; each change          │
│      carries the doc's current version token)                 │
│                     │                                         │
│                     ▼                                         │
│  3. Sync target HLC past the newest source change            │
│                     │                                         │
│                     ▼                                         │
│  4. diff_versions(target, #{DocId => Token})                 │
│     → per doc: have (vv contains it) | missing               │
│                     │                                         │
│                     ▼                                         │
│  5. For each missing doc:                                     │
│     ├── get_doc_for_replication(source, docid)               │
│     │     → {doc, version, vv, deleted}                       │
│     └── put_version(target, doc, version, vv, deleted)       │
│                     │                                         │
│                     ▼                                         │
│  6. Write checkpoint, repeat until no more changes           │
│                                                               │
└──────────────────────────────────────────────────────────────┘
Applying a version (do_put_version):
	contains (already covered): idempotent no-op.
	remote VV dominates: fast-forward; the old winner joins the version chain as superseded.
	concurrent: an optional per-db conflict_merger may merge; otherwise last-write-wins by version keeps a winner and retains the loser as a live conflict sibling. Vectors merge either way.

Diffing (do_diff_versions): batch have/missing by version-vector containment; no per-document ancestor negotiation.
Filtered Replication:
Replicate only documents matching filters (path AND query when combined):
barrel_rep:replicate(Source, Target, #{
    filter => #{
        paths => [<<"users/#">>],
        query => #{where => [...]}
    }
}).
Transport Abstraction:
The barrel_rep_transport behaviour allows pluggable transports:
	barrel_rep_transport_local - same Erlang VM
	barrel_rep_transport_http - remote over the /db/:db/_sync/* wire (hackney)
	Custom transports for other protocols

barrel_rep_tasks layers persistent one-shot and continuous tasks over barrel_rep.
Checkpoints:
Stored as local documents (not replicated), keyed by a replication id derived from the endpoints and any filter:
Key: <<"replication-checkpoint-{rep_id}">>
Value: #{<<"history">> => [#{<<"source_last_hlc">> => ...}]}
9b. Timeline (Branch and Merge)
barrel_timeline forks a database into a branch and merges it back:
	Branch (branch_db/3): an instant fork. Both RocksDB stores (docs and attachments) are checkpointed into the branch's directory via hard links (O(1) in data size, copy-on-write at the file level). The branch opens as a normal database; its storage keys keep the parent's name through keyspace indirection (barrel_keyspace), but it mints its own author id so its writes are attributable and detected as concurrent with the parent's. Lineage is linear (branching a branch is rejected).
	Merge (merge_branch/2): replays the branch's writes back into the parent through the same version protocol, so divergent edits land as fast-forwards or retained conflict siblings, never silent overwrites.

{ok, _} = barrel_docdb:branch_db(<<"mydb">>, <<"mydb-exp">>, #{}),
%% ... write on the branch ...
{ok, _Stats} = barrel_docdb:merge_branch(<<"mydb-exp">>, #{}).
10. Query Parallelization
Large queries (>100 documents) use parallel CBOR decode + condition matching via barrel_parallel:
                    Query Coordinator
                           │
        ┌──────────────────┼──────────────────┐
        │                  │                  │
     Worker 1          Worker 2           Worker N
  (DocIds 1-100)    (DocIds 101-200)   (DocIds N*100+)
        │                  │                  │
   Decode CBOR        Decode CBOR        Decode CBOR
   Match Conds        Match Conds        Match Conds
        │                  │                  │
        └──────────────────┼──────────────────┘
                           │
                    Merge Results
                   (preserve order)
Configuration:
	4 workers (PostgreSQL-style conservative default)
	Threshold: >100 documents triggers parallel execution
	Worker pool managed by barrel_parallel gen_server

Tradeoffs:
	Workers	Throughput	Reason
	4	Best	Optimal for RocksDB
	8	~50% slower	RocksDB contention, cache thrashing
	2	~30% slower	Underutilizes CPU

11. Chunked Query Execution
Queries return results in chunks with continuation tokens for memory-efficient iteration:
%% First chunk (default 1000 results)
{ok, Results, #{has_more := true, continuation := Token}} =
    barrel_docdb:find(Db, Query).

%% Next chunk
{ok, More, #{has_more := false}} =
    barrel_docdb:find(Db, Query, #{continuation => Token}).
Cursor Management:
	Cursors stored in ETS with 60-second TTL
	Each access extends TTL
	Cursors hold RocksDB snapshots for consistent reads
	Snapshots released when has_more => false or cursor expires

Design Decisions
Why RocksDB?
	Embedded: No external service dependencies
	LSM-tree: Optimized for write-heavy workloads
	Atomic batches: Multiple operations in one atomic write
	BlobDB: Efficient large value storage
	Snapshots: Consistent reads during iteration

Why Version Vectors?
	Conflict detection: version vectors distinguish causal updates (fast-forward) from concurrent ones without a rev-tree
	Replication: the target diffs by vector containment and pulls only what it is missing, no ancestor negotiation
	Deterministic winners: the max-version rule is commutative, so every replica converges on the same winner
	No revision-tree bookkeeping: bounded per-doc metadata; retained siblings and the history log are pruned by the retention sweep

Why Separate Attachment Store?
RocksDB stores values inline in SST files. Large values cause:
	High write amplification during compaction
	Wasted space in block cache
	Slower reads due to large block sizes

BlobDB stores large values in separate blob files, solving these issues.
Why Local Documents?
Local documents:
	Are not replicated
	Don't have revision history
	Are used for per-database metadata (checkpoints, config)

This separates replication state from user data.
Data Flow Examples
Put Document
put_doc(Db, Doc)
    │
    ├── Validate document
    ├── Generate/validate ID
    ├── CAS check: _rev must equal the current winner's token
    │   (a create, or recreate over a tombstone, needs no token)
    │
    ├── Mint version {NextHlc, source_id(Db)}, bump the version vector
    │
    ├── Atomic batch write:
    │   ├── doc_entity (body cols + version, vv, nconflicts, deleted)
    │   ├── change entry (doc_hlc) + path/prefix change indexes
    │   └── retained history log entry (0x1C)
    │
    └── Return {ok, #{<<"id">> => Id, <<"rev">> => Token}}
Replicate
replicate(Source, Target)
    │
    ├── Derive replication ID (endpoints + filter)
    ├── Read checkpoint (get last_seq)
    │
    ├── Loop per batch:
    │   ├── Get changes batch from source (each carries a version token)
    │   ├── Sync target HLC past the newest change
    │   ├── diff_versions(target, #{docid => token}) → missing docs
    │   ├── For each missing doc:
    │   │   ├── get_doc_for_replication(source, docid)
    │   │   └── put_version(target, doc, version, vv, deleted)
    │   ├── Write checkpoint
    │   └── Continue until no changes
    │
    └── Return {ok, stats}
Supervision Tree
barrel_docdb_sup (one_for_one)
├── barrel_cache              # Shared RocksDB block cache
├── barrel_hlc_clock          # Global HLC clock
├── barrel_sub                # Path subscriptions manager
├── barrel_query_sub          # Query subscriptions manager
├── barrel_path_dict          # Path ID interning for posting lists
├── barrel_query_cursor       # Chunked query cursor management
├── barrel_parallel           # Worker pool for parallel queries
└── barrel_db_sup (simple_one_for_one)
    ├── barrel_db_server (db1)
    ├── barrel_db_server (db2)
    │   └── ...
    └── ...
Performance Considerations
Write Path
	Concurrent writes to one database share one batch and one sync (group commit)
	Batch operations reduce disk I/O
	Sequence numbers enable efficient change tracking
	Revision computation is CPU-bound (SHA-256)

Read Path
	Document lookup is O(1) key access
	View queries use RocksDB iterators
	Snapshots provide consistent reads

Memory Usage
	RocksDB block cache for hot data
	Views process changes incrementally
	Large attachments stored in blob files

Disk Usage
	RocksDB compaction reclaims space
	Old revisions can be pruned
	Attachments use content-addressable storage

Future Considerations
Planned Features
	Conflict resolution helpers
	External tiering layer built on the changes feed, metrics, and the reserved created_at/expires_at/tier entity columns
	External sharding and cluster coordination built on the replication engine and system documents

Extension Points
barrel_docdb is a document-database building block. Higher-level capabilities
(sharding, tiering, clustering) are meant to be built on top of its public API
rather than baked in:
	Custom storage backends (via behaviour)
	Custom replication transports (via the barrel_rep_transport behaviour)
	Cluster/tiering substrate: changes feed, version primitives (put_version/diff_versions/get_doc_for_replication), HLC, system and local documents, and store/index introspection (range scans, snapshots)

File Structure
src/
├── barrel_docdb_app.erl        # Application callbacks
├── barrel_docdb_sup.erl        # Top-level supervisor
├── barrel_docdb.erl            # Public API
│
├── barrel_db_server.erl        # Per-database gen_server
├── barrel_db_sup.erl           # Database supervisor
│
├── barrel_doc.erl              # Document utilities
├── barrel_version.erl          # Version {HLC, Author} + token codec
├── barrel_vv.erl               # Version vectors (compare, contains, merge)
├── barrel_history.erl          # Retained history log
├── barrel_timeline.erl         # Branch / merge (keyspace forks)
│
├── barrel_hlc.erl              # HLC clock management
│
├── barrel_att.erl              # Attachment API
├── barrel_att_store.erl        # Attachment storage
│
├── barrel_changes.erl          # Changes feed API (HLC-based)
├── barrel_changes_stream.erl   # Streaming changes
│
├── barrel_sub.erl              # Path subscriptions manager
├── barrel_query_sub.erl        # Query subscriptions manager
│
├── barrel_query.erl            # Declarative query compiler & executor
├── barrel_query_cursor.erl     # Chunked query cursor management
├── barrel_ars.erl              # Path index API
├── barrel_ars_index.erl        # Path index implementation
├── barrel_path_dict.erl        # Path ID interning for posting lists
│
├── barrel_parallel.erl         # Parallel map/filtermap with worker pool
├── barrel_doc_body_store.erl   # Batch document body operations
│
├── barrel_cache.erl            # Shared RocksDB block cache
├── barrel_store_rocksdb.erl    # RocksDB storage + v4 entity codec
├── barrel_store_keys.erl       # Key encoding (entity, version chain, history)
├── barrel_docdb_reader.erl     # Caller-side reads (get_doc, replication reads)
├── barrel_docdb_codec_cbor.erl # CBOR encoding/decoding
│
├── barrel_rep.erl              # Replication API (filtered)
├── barrel_rep_alg.erl          # Replication algorithm (diff + apply)
├── barrel_rep_tasks.erl        # Persistent one-shot / continuous tasks
├── barrel_rep_checkpoint.erl   # Checkpoint management (HLC-based)
├── barrel_rep_transport.erl    # Transport behaviour
├── barrel_rep_transport_local.erl # Local transport
└── barrel_rep_transport_http.erl  # HTTP transport (/db/:db/_sync/*)
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    Benchmarks

Performance benchmarks for Barrel DocDB operations using the built-in benchmark suite.
Test Environment
	Hardware: Apple M1, 16GB RAM, SSD
	Erlang/OTP: 27
	Dataset: 5,000 documents (~500 bytes each)
	Database: Single node, default configuration


CRUD Operations
Basic document operations show strong single-document performance:
	Operation	Throughput	p50 Latency	p99 Latency
	Insert	5,785 ops/s	147 us	252 us
	Read	111,111 ops/s	8 us	22 us
	Update	118,343 ops/s	8 us	21 us
	Delete	5,660 ops/s	8 us	20 us

Key observations:
	Single-document reads are very fast (8 us median)
	Updates are read-modify-write cycles with excellent latency
	Writes include RocksDB sync and indexing overhead
	Bulk inserts can achieve higher throughput with batching

Concurrent Synced Writers
Each writer runs put_doc(Db, Doc, #{outbox => [Tag], return_hlc => true, sync => true})
on distinct ids, against one database. Measured on a 14-CPU Mac (Apple
Silicon, APFS), 1,280 writes per row.
	Writers	1.5.0 (writes/s)	1.6.0 (writes/s)
	1	176	185
	4	211	703
	16	217	2,302
	64	181	6,588

In 1.5.0 each write paid its own fsync, so throughput stayed flat whatever
the number of writers. From 1.6.0 the writes waiting at the database commit
in one batch and one sync. The single writer is unchanged: it still pays one
sync per write.
barrel_group_commit_SUITE:concurrent_synced_throughput runs the 1 and 64
writer cases and prints the ratio and the group sizes.
The Writer of One Database
Every document write to a database goes through that database's
barrel_db_server. This section is where a document's time went in that
process in 1.6.0, what 1.7.0 moved out of it and why, and the result.
Reproduce
cd apps/barrel_docdb/bench
./writer_bench.sh cases                                  # the cases
./writer_bench.sh run new_unsynced_64 3000               # docs/s, p50, p99
./writer_bench.sh profile new_unsynced_64 call_time      # tprof per process
./writer_bench.sh profile new_unsynced_64 call_memory
./writer_bench.sh profile new_unsynced_64 call_time 3000 clients
./writer_bench.sh sample new_unsynced_64                 # untraced sampling
./writer_bench.sh phases 5000                            # step costs, untraced
./writer_compare.sh new_unsynced_64 5 3000 /path/to/1.6.0 /path/to/this

ROOT=/path/to/checkout ./writer_bench.sh ... runs the same harness
against another compiled checkout. The cases write a small execution-record
document (six fields, a nested map, a 200-byte string), from 64 or 1
writers; the synced ones use #{outbox => [Tag], sync => true} like
barrel_group_commit_SUITE:concurrent_synced_throughput.
Where a document's time went (1.6.0)
tprof call_time on the server process, 64 writers of new documents,
unsynced. Exclusive time per document, traced (tracing inflates small
calls, so read the shares, not the absolute values):
	Bucket	us/doc	Share
	key encoding (barrel_store_keys)	74.5	23%
	lists, maps, binaries (callers mostly the rows above and below)	72.9	23%
	RocksDB write_batch	48.0	15%
	CBOR (barrel_docdb_codec_cbor)	40.6	13%
	path analysis and index rows (barrel_ars*, barrel_changes)	37.8	12%
	RocksDB batch building (a NIF call per op, 75 ops per new doc)	21.6	7%
	calls (hlc:now, barrel_sub:match)	9.5	3%
	reads (entity get)	3.9	1%

The same steps timed without tracing, one process, per document:
	Step	us	Needs state or HLC
	make_doc_record	0.6	no
	body CBOR (encode_cbor)	5.6	no
	path analysis and topics	3.4	no
	path index rows of a fresh document	16.2	no
	change row (holds a second, indexed CBOR of the body)	15.0	the HLC and rev, not the CBOR
	path feed rows (17 prefixes per doc here)	21.7	the HLC, not the key heads
	update path diff (old and new bodies analysed)	6.8 to 9.4	the old body
	read of the current state on an update	10.5 to 13.6	yes
	hlc:now	0.9	yes
	barrel_sub:match	0.8	no subscriber: none needed
	RocksDB batch build and write, groups of 64	50.8	writes in order

call_memory: 9,400 words allocated in the writer per document, 75% in
key encoding, CBOR and path analysis.
Updates spent more in paths (19%) and CBOR (15%): the old body was decoded,
then analysed twice (index diff and feed rows). Synced writes had the same
profile plus the sync (31% in write_batch).
What moved, and why
	Into the caller (barrel_docdb:put_doc, put_docs): the document
record, both CBOR encodings of the body, path analysis, the path index
rows of a fresh document, and the key heads of its feed rows. None of it
needs the database state or the HLC, and it was most of the writer's time.
The writer reads, checks, stamps the HLC and assembles the same batch in
the same order (barrel_writer_SUITE:prepared_batch_equals_inline
compares both builds for new docs, updates with outbox tags, TTL,
provenance, embeddings, tombstones, recreation, with and without
channels).
	Subscriber work, when there is none: a table per subscription
manager says which databases have subscriptions. With none, a write does
no path analysis for notification, no call and no cast
(barrel_writer_SUITE:no_subscriber_no_notify traces 1,000 writes).
With some, a commit sends one cast per manager.
	The RocksDB write, into a committer process: once the per-document
work left, the writer spent its time waiting for write_batch. A
committer writes each group, in order, and answers its callers while the
writer builds the next group. Unsynced groups are handed over every
write_chunk (16) documents so building and writing overlap. The writer
builds the RocksDB batch of an unsynced group; a synced group streams its
ops to the committer, which builds the batch while the group is built,
then writes it with one sync.
	Reads, batched: the current state of the documents of the waiting
requests is read with two multi_get calls instead of one or two dirty
NIF calls per document.
	Updates: the old body is analysed once instead of twice.

What did not move, and why
	The read, the conflict check, the HLC and every row keyed by it (entity,
change and feed rows, history, outbox, archive, version chain, channel
rows): they need the database state or the HLC, so they stay serialized.
	The update path diff and the removal of the old feed rows: they need the
old body. A caller could read it optimistically, but the profile after
the other changes puts it at about 20% of an update's writer time, and a
stale read would need a second check in the writer.
	HLCs for a group in one clock call: hlc:now is 3.7 to 5 us per
document in the final writer (8 to 11%). The clock has no call that
reserves a range, and deriving HLCs locally lets the TTL sweeper, which
mints its own on the same keyspace, collide with them. Not worth a
wrong feed key.
	Pre-encoding posting merge values in the caller: term_to_binary inside
rocksdb:batch_merge, about 2 us per document; it would change the op
list the batch is built from.
	Histogram exemplars in the caller: each put_doc records a latency
histogram whose exemplar reservoir is one ETS row per database, read and
rewritten by every caller (54 and 83 us traced per call at 64 writers).
Removing the call did not change throughput (9,800 docs/s either way),
so it stays; the contention is in the instrument library.

After (this release)
Same case, same harness. The writer now spends 71 us per document traced
(322 before) and the committer 51 us, nearly all in write_batch:
	Process	Bucket	us/doc
	writer	RocksDB batch building	20.9
	writer	lists, maps, binaries	17.0
	writer	own code (group building, assembly)	10.5
	writer	feed and index rows (HLC-keyed)	7.6
	writer	reads (two multi_get per batch of requests)	7.5
	writer	calls (hlc:now)	2.2
	committer	RocksDB write_batch	48.4

call_memory: 3,500 words per document in the writer, 240 in the
committer. In a synced wave the writer spends 38 us per document and the
committer 150 us, of which 110 in the synced write_batch.
Before and after
64 writers unless noted, one database, median of 5 runs of 3 s per side,
sides alternating in rotating order on a 14-core Mac (Apple Silicon,
APFS). The machine was shared: load average 25 to 130 during the runs, so
compare the sides of one row, not rows between tables. 1.6.0 is the
group-commit release, 1.7.0-ro is the read-only change before this work.
	Case	1.6.0 docs/s	1.7.0-ro docs/s	1.7.0 docs/s	vs 1.6.0	p50 us (1.6.0 / 1.7.0)	p99 us (1.6.0 / 1.7.0)
	new docs, unsynced	6,891	7,104	14,325	2.08x	8,602 / 3,251	10,840 / 10,905
	new docs, synced	4,480	4,181	6,251	1.40x	12,976 / 9,809	16,560 / 14,363
	updates, unsynced	6,677	6,741	10,768	1.61x	9,584 / 5,792	12,033 / 11,838
	updates, synced	4,032	4,601	5,248	1.30x	13,864 / 12,038	19,582 / 15,317
	put_docs of 8, unsynced	6,827	6,656	20,411	2.99x	74,571 / 23,430	103,743 / 46,489
	put_docs of 8, synced	5,973	6,144	11,435	1.91x	84,246 / 44,341	111,041 / 73,192
	1 writer, unsynced (7 runs)	6,760		6,730	1.00x	141 / 143	213 / 207
	1 writer, synced	83	90	91	1.10x	5,954 / 5,957	31,909 / 32,191

A second run of the synced case at load 45 to 80: 4,309 (1.6.0), 4,288
(1.7.0-ro), 5,909 (1.7.0), 1.37x. A third run of the 64-writer new-doc
cases at load 7 to 53: synced 4,971 / 4,928 / 6,272 (1.26x, p50 12,596
/ 10,060 us), unsynced 7,296 / 7,317 / 18,501 (2.54x, p50 8,533 / 3,258
us).
Synced writes stay bound by the sync. 64 synced writers form one group per
sync, and a cycle is the group's build, then its write and sync. Only the
build got shorter. The write and the sync are the same work as before,
since the batch is the same: about 8 ms per group of 64 on this machine
under load (the committer spends 150 us traced per document, 110 of them
in the synced write_batch). Splitting a synced group so that its
building overlaps an earlier sync would make documents visible before
their sync, which this release does not do. The 1.5x target for synced
writers is not met here.
Query Performance
Query performance varies based on query pattern and result set size.
Index-Only Queries
These queries use include_docs => false and benefit from pure index scans:
	Query Type	Throughput	p50 Latency	Notes
	Prefix with LIMIT 10	39,354 ops/s	23 us	Autocomplete use case
	Prefix (all matches)	44,033 ops/s	18 us	~1,111 docs returned
	Simple equality + LIMIT 10	27,800 ops/s	27 us	Early termination
	Pure compare + LIMIT 10	6,222 ops/s	157 us	Range scan with limit
	Pure compare (age>50)	2,101 ops/s	459 us	~2,380 docs returned
	Pure Top-K (ORDER BY + LIMIT)	3,889 ops/s	233 us	No filter, just sort
	Selective equality	488 ops/s	2.0 ms	~1,666 docs (1/3)
	Nested path	55 ops/s	18 ms	Nested object access
	Top-K with filter	82 ops/s	12 ms	ORDER BY + LIMIT + filter

Paginated Queries
Paginated queries with continuation tokens deliver excellent performance:
	Page Size	Throughput	p50 Latency
	100 docs/page	4,906 pages/s	187 us
	500 docs/page	3,163 pages/s	347 us

Pagination is Essential
Always paginate large result sets. Fetching thousands of documents in a single query is slow and memory-intensive. Use limit and continuation tokens to stream results efficiently:
%% First page
{ok, Results, #{continuation := Token}} =
    barrel_docdb:find(Db, #{where => Query, limit => 100}).

%% Next pages
{ok, More, #{continuation := NextToken}} =
    barrel_docdb:find(Db, #{where => Query, limit => 100, continuation => Token}).
Paginated queries run in microseconds per page vs hundreds of milliseconds for unbounded queries.

Changes Feed
	Operation	Throughput	p50 Latency	Notes
	Full scan (5K docs)	-	98 ms	One-time scan
	Incremental (100/batch)	2,857 batches/s	319 us	Continuous polling
	Subscription notification	13,823 ops/s	65 us	Pub/sub latency

Subscription latency of 65 us is excellent for real-time applications.
Architecture: ARS Model
Barrel DocDB is built on an ARS (Append, Reduce, Stream) storage model:
	Append: All writes are append-only with MVCC versioning
	Reduce: Indexes are derived by reducing over the append-only log
	Stream: Changes feed provides a replayable event stream

This architecture enables:
	Flexible query engines: The storage layer is decoupled from query execution. Different query engines can be built on top of the same storage.
	Custom databases: The ARS model can support different data models (document, graph, time-series) with the same underlying storage.
	Efficient replication: Append-only logs are naturally suited for P2P sync.
	Time-travel queries: MVCC enables querying historical states.

The benchmark numbers reflect the current document query engine. Future query engines could optimize for different access patterns (e.g., graph traversal, analytics) while reusing the same storage layer.
When to Use Barrel DocDB
Best Use Cases
	Use Case	Why
	P2P Replication	Built-in one-shot and continuous sync
	Real-time subscriptions	65 us notification latency
	Prefix/autocomplete	18-23 us query latency
	Edge computing	Embedded in Erlang, sync when online
	MVCC conflict detection	Revision tracking built-in
	Paginated APIs	Fast continuation-based pagination

Trade-offs
When other tools may be better:
	If you need...	Consider instead
	Maximum single-node query speed	SQLite with JSON1, DuckDB
	Simple key-value access	Direct RocksDB, ETS
	Complex SQL analytics	PostgreSQL, DuckDB
	Full-text search	Meilisearch, Elasticsearch

Honest Comparison
For single-node performance only, other databases will often be faster:
	SQLite: 3-10x faster for complex queries, excellent JSON support
	RocksDB direct: 2-5x faster for raw key-value access
	Mnesia: Native Erlang, different consistency model

Barrel's value is in the combination of:
	Embedded Erlang integration
	Document model with automatic indexing
	P2P replication topologies
	Real-time change subscriptions
	MVCC for conflict-free sync
	ARS architecture for future extensibility

If you only need single-node storage without replication, simpler tools exist. Choose Barrel when you need sync, real-time, and architectural flexibility.
Remote access
These numbers are for the embedded Erlang API, which is how barrel_docdb is used. To reach a database over HTTP, run the barrel_server app; network I/O and JSON serialization add overhead on top of the figures above.

Running Benchmarks
Run the benchmark suite on your hardware:
cd bench
./run_bench.sh                 # Default: 10,000 docs, 10,000 iterations
./run_bench.sh 5000 100        # Custom: 5,000 docs, 100 iterations
./run_bench.sh doc_types       # Document type comparison
./run_bench.sh doc_types 500 200  # Doc types with custom docs and iterations

Or from Erlang:
barrel_bench:run(#{num_docs => 5000, iterations => 100}).

%% Run specific workloads
barrel_bench:run_crud(#{num_docs => 1000}).
barrel_bench:run_query(#{num_docs => 5000, iterations => 100}).
barrel_bench:run_changes(#{num_docs => 1000}).
Results are saved to bench/results/ as JSON with timestamps.
Query Building Guidelines
Building efficient queries is crucial for performance. See the Query Guide for full syntax reference.
Rule 1: Always Paginate
Never fetch unbounded result sets. Use limit and continuation tokens:
%% BAD: Fetches all matching documents
{ok, All, _} = barrel_docdb:find(Db, #{where => Query}).

%% GOOD: Paginate with continuation
{ok, Page, #{continuation := Token}} =
    barrel_docdb:find(Db, #{where => Query, limit => 100}).
Rule 2: Use Index-Only Queries When Possible
Set include_docs => false to skip document body fetches:
%% Returns only doc IDs - 18-27 us
{ok, Ids, _} = barrel_docdb:find(Db, #{
    where => [{path, [<<"type">>], <<"user">>}],
    include_docs => false,
    limit => 100
}).

%% Then fetch specific docs you need
{ok, Doc} = barrel_docdb:get_doc(Db, hd(Ids)).
Rule 3: Put Selective Conditions First
More selective conditions reduce the search space:
%% GOOD: Most selective condition first
#{where => [
    {path, [<<"user_id">>], <<"specific_user">>},  %% Very selective
    {path, [<<"type">>], <<"event">>}               %% Less selective
]}

%% LESS OPTIMAL: Broad condition first
#{where => [
    {path, [<<"type">>], <<"event">>},              %% Matches many docs
    {path, [<<"user_id">>], <<"specific_user">>}
]}
Rule 4: Prefer Prefix Over Regex
Prefix queries use efficient index range scans:
%% FAST: 18-23 us - Uses index range scan
{prefix, [<<"name">>], <<"John">>}

%% SLOW: Full scan with regex matching
{regex, [<<"name">>], <<"^John.*">>}
Rule 5: Use LIMIT with ORDER BY
Top-K queries are fast when limited:
%% FAST: 233 us - Early termination
#{where => [],
  order_by => {[<<"created_at">>], desc},
  limit => 10}

%% SLOW: Must sort all documents first
#{where => [],
  order_by => {[<<"created_at">>], desc}}
Query Execution Strategies
Use explain/2 to see how queries execute:
{ok, Plan} = barrel_docdb:explain(Db, Query).
%% Plan.strategy tells you the execution path
	Strategy	Performance	When Used
	index_seek	Excellent	Equality on indexed path
	index_scan	Good	Range queries, prefix
	multi_index	Good	Multiple conditions
	full_scan	Avoid	No index available

Anti-Patterns to Avoid
	Pattern	Problem	Solution
	No LIMIT	Fetches entire database	Always paginate
	OR with many terms	Creates large unions	Consider multiple queries
	NOT on large sets	Scans exclusions	Restructure query
	Regex for prefix	Full scan	Use {prefix, ...}
	Sorting without limit	Sorts all results	Add LIMIT

Optimizing Performance
Write Optimization
	Batch writes for bulk inserts
	Write concurrently to one database: concurrent writes share a batch and a sync
	Disable sync for non-critical writes: #{sync => false}
	Use specific paths in change subscriptions vs wildcards

Configuration Tuning
See Architecture for RocksDB tuning:
	Adjust block cache size for your memory budget
	Configure write buffer size for write-heavy workloads
	Enable compression for large documents



  

    Contributing to Barrel DocDB

Thank you for your interest in contributing to Barrel DocDB!
Getting Started
Prerequisites
	Erlang/OTP 28+
	Git
	RocksDB development libraries

Building from Source
# Clone the umbrella repository
git clone https://github.com/barrel-db/barrel.git
cd barrel/apps/barrel_docdb

# Compile
rebar3 compile

# Run tests
rebar3 ct

Development Workflow
Branch Naming
	feature/description - New features
	fix/description - Bug fixes
	docs/description - Documentation updates

Running Tests
# All tests
rebar3 ct

# Specific suite
rebar3 ct --suite=barrel_docdb_SUITE

# With coverage
rebar3 ct --cover
rebar3 cover

Code Style
	Follow existing code conventions
	Use meaningful variable names
	Add @doc comments for public functions
	Keep functions small and focused

Submitting Changes
	Fork the repository
	Create a feature branch
	Make your changes
	Run tests to ensure they pass
	Submit a merge request

Commit Messages
Use clear, descriptive commit messages:
Add support for regex queries

- Implement regex condition in barrel_query
- Add tests for regex pattern matching
- Update documentation
Reporting Issues
When reporting issues, please include:
	Barrel DocDB version
	Erlang/OTP version
	Steps to reproduce
	Expected vs actual behavior
	Relevant logs or error messages

Questions?
	Open an issue on GitHub
	Check existing documentation

License
By contributing, you agree that your contributions will be licensed under Apache License 2.0.


  

    Changelog

All notable changes to this project will be documented in this file.
The format is based on Keep a Changelog,
and this project adheres to Semantic Versioning.
[1.9.0] - 2026-10-23
Added
	open_attachment_stream/4 takes #{offset, length} and streams only that byte range; read_attachment_range/5 returns it as a binary. A range past the end returns what exists, or <<>>.
	Optional barrel_att_backend callback seek_stream/2. The blob backend jumps to the chunk holding the offset; backends without it (S3, custom) read from the start and drop the leading bytes.

[1.8.1] - 2026-10-03
Fixed
	An attachment call that races its database closing answers {error, not_found} instead of crashing with badarg on the closed store (the read runs in the caller with the store handle the database gave out). A replication task in its attachment phase no longer logs a crash report when its source closes. A badarg on an open database still propagates.
	A changes stream ends with its owner (normal), linked or not. A continuous replication task unlinks its stream, so a stream that ends leaves the task polling instead of killing it; a closed source still pauses the task.

[1.8.0] - 2026-10-01
Added
	barrel_docdb_codec_cbor:encode_wire/1: CBOR for the wire. A binary that is not valid UTF-8 is a byte string; everything else encodes as encode_cbor/1 does. decode_cbor/1 reads both back to the same binary.

Changed
	The HTTP replication transport sends a request body as JSON when JSON can carry it, else as application/cbor with the same fields and the version vector as a byte string (base64 in JSON). A document holding a non-UTF-8 binary (a raw hash) now replicates instead of failing the task with {invalid_byte, _}. get_doc asks for CBOR and reads either answer, so an older server still works for JSON-safe documents.

Fixed
	A continuous replication task whose local database closed was recorded as failed and never restarted, or, when it polled, retried the closed database forever. It is now paused with paused_reason => <<"db_closed">> (whether the close ends its changes stream, fails a read, or answers not_found to a poll), and the task manager resumes it from its checkpoint within 5 s of its local databases opening again. A task paused by pause_task/1 or stop_task/1 is never resumed this way; any status change clears the reason.
	A database unregisters before closing its attachment store too, not only its document store, so a read that fails on a closed store always finds the database gone.

[1.7.1] - 2026-09-28
Fixed
	A changes stream ends with {shutdown, db_closed} when its database closes, instead of crashing with badarg on the closed RocksDB handle and logging an error and a crash report. A subscriber linked to the stream receives that exit reason; an iterate-mode next/1 pending at the close answers {error, db_closed}.

[1.7.0] - 2026-09-25
Added
	read_only => true open option (runtime config, pass it on every open). Document, local document, attachment and replication writes answer {error, read_only}, a group commit never forms, and no compaction, retention or TTL timer runs. db_info/1 reports read_only. Used to serve an imported or exported copy without changing its files.
	A read-only open uses RocksDB OpenForReadOnly for the document store and the blob attachment store: open, reads and close create, rewrite or remove no file in the database directory (no WAL flush, info LOG, MANIFEST or OPTIONS file), and several nodes can open the same directory at once. A missing store fails with {read_only_store_missing, Path} (nothing is created, the CRYPTO marker included); a store written by an older version that lacks a column family fails with {read_only_upgrade_needed, #{store, missing_cfs}} until one writable open adds it.
	A TIMELINE sidecar with kind => import marks a copy restored under a new name: keys keep the source keyspace, the copy has no timeline parent. Its source id is the one stored in the copy, else the sidecar's source_id, else a fresh in-memory one. Branch sidecars read back as before.
	db_exists/2: whether a database is open or has files under a data dir, without creating it.
	db_observed_version/1 (instance id and last change HLC). BQL results from barrel_bql_exec:run/3 and fold/5 carry both in their meta, read after the rows, so a reader can tell which state of which database answered.
	put_docs entries can be {Doc, DocOpts} with the document's own outbox tags (they replace the call's) and sync flag, so a block and its companion documents commit in one request, each with the options it needs. The documents share one batch: it is synced when the call or any document asks for sync, and every document is answered after that sync. Another per-document option answers {error, {invalid_doc_opts, DocOpts}} for that document.
	write_chunk database option (default 16): documents after which an unsynced group is handed to the committer.

Changed
	A faster writer per database. put_doc and put_docs prepare each document in the calling process (both CBOR encodings, path analysis, the path index of a fresh document, the key heads of its feed rows); the writer reads the current state of a group's documents in two calls, checks, stamps the HLC and assembles the same batch as before; a committer process linked to the writer writes each group and answers its callers while the writer builds the next one. A synced group is still written in one batch with one sync, and nothing of it is visible before that sync. On a 14-core Mac, 64 concurrent writers of new documents go from about 6,900 to 14,300 unsynced writes per second on one database (2.1x), and 64 synced writers from about 4,500 to 6,250 (1.4x, the sync bounds them). The profile and the measurements are in docs/benchmarks.md.
	With no barrel_sub or query subscription on a database, a write no longer analyses the document's paths for notification, calls barrel_sub or casts to barrel_query_sub. With subscribers, each commit sends one cast per subscription manager (barrel_sub:notify/2, barrel_query_sub:notify_changes/2), which match and deliver; barrel_sub:match/2 is no longer called per document.
	A request other than a document write (a read through the server, a checkpoint, a replication write) first waits for the groups being written, so it sees every answered write.

[1.6.0] - 2026-09-24
Changed
	Concurrent writes to one database share one batch and one sync. When the database takes a write (put_doc, put_docs, delete_doc, outbox_ack), it also takes the writes already waiting behind it, up to max_group (a database option, default 256), and commits them in one write_batch, synced when any of them asked for sync. Each request keeps its own options, conflict check and answer, and is answered after the batch holding its write is written. 64 synced writers go from about 180 to about 6,600 writes per second on one database.
	A failed batch write answers {error, Reason} to each request of the group, and the database keeps running. It used to crash.
	db_info/1 reports write_groups => #{groups, requests, max_size}, and the barrel_write_group_size histogram records the requests committed per batch.

Fixed
	put_docs with the same id twice: both documents answered ok, and the first one's change row, outbox entry and index rows were left orphaned. The repeated id is now written after the first one, like a separate call, so without its _rev it answers {error, conflict}.

[1.5.0] - 2026-09-14
Added
	att_opts => #{backend => none}: an attachment backend that stores nothing and opens no RocksDB instance. Attachment writes and deletes return {error, attachments_disabled}; reads behave like a document with no attachments. purge_existing => true removes an attachments/ directory left by a previous backend on open.

Changed
	_barrel_system and _replication_tasks open with the none backend and a 4MB write buffer, dropping about 140MB of preallocated RocksDB files per database. Existing nodes reclaim their old attachments/ directories on the next start.

[1.4.0] - 2026-08-26
Added
	Signed sync requests are v2: the Authorization: Signature header carries a per-request nonce, and the signed string is ts|keyId|nonce|METHOD|target|sha256, where target is the path plus ? and the raw query string when there is one. barrel_sync_sig:sign/7,8, verify/7, canonical_v2/6, target/2, new_nonce/0; sign/6 and verify/6 keep the v1 semantics. The HTTP transport sends v2 only.

Fixed
	Two identical signed requests inside one millisecond produced byte-identical signatures, and the server refused the second as a replay; replication repeats identical requests back to back, so runs over accept => [signed] failed about half the time. The nonce makes every request distinct.
	The query string was outside the signed scope (?since=, ?limit= on attachment changes were unauthenticated); the v2 target signs it.
	barrel_rep_checkpoint raised case_clause when a checkpoint read failed with anything but not_found (an unauthorized transport error, for instance); checkpoint failures are now returned as {error, {checkpoint_failed, source | target, Reason}} and end the replication run with that error, after the documents are committed.


Rollover
	Servers accept v1 and v2 (barrel_server 1.6.0+). Upgrade every server first, then the clients (this app, including embedded users); a 1.4.0 client against a 1.5.x barrel_server gets 401 on every signed request. Once no client sends v1, set require_nonce => true on the server. Reverse proxies in front of the sync endpoint must forward path and query unmodified.

[1.3.1] - 2026-08-23
Fixed
	mimerl is declared in the application's applications: the attachment
store calls it unconditionally, but it was only a rebar dep, so a release
that derives its app list from applications shipped without it.

[1.3.0] - 2026-08-15
Added
	db_instance_id/1: a stable per-database-INSTANCE identifier, not
per-name -- deleting a database and recreating one under the same name
mints a fresh id. Wraps the already-computed, already-persisted
source_id (now exported from barrel_db_server as source_id/1).
Added for barrel_ngram's corpus lifecycle, which needs to detect a
database recreated under the same name while a corpus stays bound to
it; no new persisted state.

[1.2.0] - 2026-08-09
Added
	barrel_att_store:backend_module/1 and is_available/1: pluggable
attachment-backend resolution -- an unavailable or unloaded backend
(e.g. barrel_att_s3 in a build without the s3 profile) fails
open/2 cleanly instead of crashing on a missing module. open/2's
att_opts now also gets db_name (the resolved keyspace), so a
backend needing a stable identity at open time can derive one without
its own convention for it.

Fixed
	Continuous/persistent replication tasks (barrel_rep_tasks) now run
the attachment phase: attachments live on their own feed, independent
of the doc changes feed, so a task subscribed only to the doc feed
never woke up for an attachment-only write. barrel_changes_stream:await/1,2
distinguishes a genuine timeout from the stream process dying, which is
what lets the task's stream wait be bounded instead of blocking
forever, giving it a periodic chance to check. Adds
attachments/att_batch_size task config and a persisted att_seq
watermark.
	barrel_timeline's internal fork step returns a clean error instead of crashing when
branching a backend without checkpoint/2 (any feedless attachment
backend).

[1.1.1] - 2026-07-18
Fixed
	Replication drain stops with {error, no_progress} when a source returns a
non-empty batch without advancing its sequence, instead of spinning at 100% CPU.
	Replication tasks are linked to the trap-exit manager (no orphan doubling on a
manager restart), and per-batch checkpointing runs off the manager loop.
	Compaction, retention and TTL sweeps run in a worker off the writer loop, so a
long sweep no longer makes concurrent writes time out.
	fold_docs honors id_prefix (it was scanning the whole database) and reads
under a caller-side snapshot instead of blocking the writer.
	Replication-changes wire-filter regex is bounded by a match limit and filter
nesting is capped (ReDoS); a resumed chunked query hands its snapshot to the
successor cursor.

[1.1.0] - 2026-07-17
Added
	barrel_sync_sig: Ed25519 signing helpers for the replication wire (canonical
string, sign/verify, Authorization: Signature parsing), shared by the server
verifier and the client.
	barrel_rep_transport_http endpoints gain optional signing (Ed25519 signed
requests) and ssl_options (mTLS client cert), plus the sync_signing and
sync_ssl app-env equivalents. Bearer auth is unchanged when neither is set.
	BQL infix array membership: tags CONTAINS 'x' and 'x' IN tags, both
equivalent to the existing CONTAINS(tags, 'x') function form.

Fixed
	delete_db/1 on a closed database created with a per-db data_dir no longer
silently returns ok while leaking the files: the data_dir is remembered so
the files are located and removed after close (#3). Default-data_dir deletes
stay idempotent.
	subscribe/2,3, subscribe_query/2,3, branch_db/3, list_branches/1, and
merge_branch/2 now accept the pid returned by create_db/2 (resolved to the
name), like the document functions, and return {error, invalid_db_ref} for a
dead or non-database pid instead of silently doing nothing (#4).
	find/2 with {path, [field], V} against a list-valued field now means
membership (V is an element of the list) and returns well-formed rows instead
of a mangled #{id => <<" ...">>, deleted => true} row. Lists are indexed by
membership path ([field, element], no positional index); positional access
({path, [field, N], V}) still works via scan. Documents written before the
upgrade keep stale positional index entries and are not matched by membership
until reindexed; such entries no longer corrupt query results (#5).

[1.0.0] - 2026-07-10
First stable release. The barrel_docdb API is frozen: it will not break
without a major version.
Changed (breaking)
	barrel_docdb:query/2,3 rejects a table-function source with
{error, {table_fn_requires_barrel, Fn}}. The atom was
table_fn_requires_facade; it was never in a published release.

Changed
	Documentation refresh: the doc set now describes the HLC version-vector model
(dropping the removed rev-tree functions put_rev/revsdiff), and the HTTP
API pages point to barrel_server since barrel_docdb is embedded-only. See
the umbrella CHANGELOG.

[0.8.0] - 2026-06-14
Removed (breaking)
	The HTTP server and its REST/SSE/admin API are gone. barreldocdb is now
embedded-only: use it as an Erlang library via the barrel_docdb module.
This drops the livery dependency, the API-key store, the signed-peer
registry, and the HTTP replication transport. Replicate in-process with
barrel_rep_transport_local or your own barrel_rep_transport behaviour
(URL replication targets now raise `{http_transport_removed, }`).

Fixed
	find/2,3: an AND of two or more {compare, ...} conditions no longer
returns the empty set.
	find/2,3: {prefix, Path, Prefix} works as a sole condition.
	Documents re-created over a tombstone are re-indexed, so find returns them.

Added
	find/2,3 id scans: #{id_prefix => P} and #{id_range => {Start, End}}
ordered primary-key range scans over the document id.
	find/2,3 flat => true returns flat documents (Doc#{<<"id">>}) instead of
the #{<<"id">>, <<"doc">>} wrapper.

Changed
	OTP 29: dropped the deprecated prefix-catch operator reliance; added
barrel_lib with reusable safe_* helpers.
	Bumped rocksdb to 3.0.0 and instrument to 1.1.4.

Notes
	Top-level fields whose key begins with _ are reserved metadata: they are
not stored or indexed, so they cannot be queried.

[0.7.7] - 2026-06-11
Changed (breaking)
	/_replicate now refuses to call out to anything not in the new
peer registry. The request body must carry either peer_id (a
registered peer's id, URL pulled from the registry) or a target
URL that matches a registered peer's canonical URL. Anything else
is rejected with 403 unregistered_peer. Closes the SSRF
surface (security-review #6): an authenticated key holder can no
longer aim outbound replication at 127.0.0.1,
169.254.169.254, RFC1918, or any unregistered host.
	The inbound replication-receiving endpoints (_revsdiff,
_put_rev, _sync_hlc) now require a valid Ed25519 signature
from a registered peer (X-Peer-Id, X-Peer-Timestamp,
X-Peer-Signature headers) in addition to the existing API key.
Missing or invalid signatures return 401
peer_signature_required / unregistered_peer /
invalid_peer_signature.
	Outbound replication calls now always include peer_auth => true,
i.e. every request between registered peers is signed.

Added
	New module barrel_peer_registry (DETS-backed, file
<data_dir>/peers.dets). Schema: peer_id, name, canonical
url, public_key, databases, created_at, last_used.
	Admin HTTP routes:	GET /peers — list registered peers.
	POST /peers — register a peer. Body: {"name": "...", "url": "...", "public_key": "<base64>", "peer_id": "..."} for an
explicit registration, or {"name": "...", "url": "...", "discover": true} to TOFU-fetch the remote's
/.well-known/barrel pubkey.
	GET /peers/:peer_id — fetch one entry.
	DELETE /peers/:peer_id — revoke.
All four routes require an admin API key.


	Config knob replication_require_registered_peer (default
true), BARREL_REPLICATION_REQUIRE_REGISTERED_PEER. Setting it
to false re-enables the legacy free-form target URL behaviour as
a migration escape hatch — scheduled for removal in 0.8.0.

Migration
	Existing replication clients that call /_replicate with a raw
target URL must register the target first
(POST /peers {..., "discover": true} is the easy path on
trusted networks), then either continue calling /_replicate
with the same URL or switch to peer_id.
	Inbound endpoints will start returning 401 to any caller that
isn't a registered peer. Make sure both ends of every replication
link register each other before deploying this version.

[0.7.6] - 2026-06-05
Changed (breaking)
	Query timeout now hard-fails instead of silently truncating.
When the document-fetch pipeline (or the barrel_parallel worker
pool) does not finish within query_timeout_ms (default 30000ms,
override via BARREL_QUERY_TIMEOUT_MS), the call raises
error({query_timeout, Info}). The HTTP /_find endpoint maps
this to 504 Gateway Timeout with a JSON/CBOR body of
{"error":"query_timeout","completed":N,"total":T, "missing_batches":M,"timeout_ms":Ms}. Callers that previously
received a partial {ok, Results, Meta} with no signal must now
handle the 504.

Added
	barrel_query_timeouts counter (Prometheus / OTel) records every
pipeline or pool deadline expiry.
	Configurable global deadline query_timeout_ms shared by
barrel_query and barrel_parallel. Replaces the previous
hardcoded 30s and 60s splits.

Fixed
	barrel_parallel:pmap/2,3 spawn-fallback path used a bare
receive with no deadline, so a stuck worker would hang the
caller forever. Now bounded by the same query_timeout_ms.

[0.7.5] - 2026-06-04
Added
	HTTP request body size cap and in-flight request cap via livery's
middleware stack. Buffered bodies above http_max_body_bytes
(default 4 MiB) return 413; concurrent requests above
http_max_in_flight (default 1000) shed with 503. Both tunable via
BARREL_HTTP_MAX_BODY_BYTES / BARREL_HTTP_MAX_IN_FLIGHT.
Streamed attachment uploads bypass the body cap by design.

Changed
	barrel_http_api_keys now reads the canonical data_dir config
key, with a deprecation-warning fallback to legacy data_path.
The fallback is scheduled for removal in 0.8.0.

Removed
	Dead cowboy-era config keys http_acceptors,
http_max_connections, and http_protocols. Livery's defaults
(60s request timeout, 300s idle timeout) replace them; per-request
caps are enforced by middleware.

[0.7.4] - 2026-06-04
Changed
	The OpenAPI 3.1 document is now generated at boot from the route
table in barrel_http_server and served live at
GET /openapi.json. A Redoc UI is at GET /docs. Both are public
(no API key required) so SDK generators and importers can pull
the spec without credentials.
	Per-route OpenAPI metadata (operation_id, summary, tags,
optional parameters / request_body / responses) lives next
to each route in barrel_http_server:routes/0. To update the doc,
edit the route metadata; the next service start picks it up.

Removed
	docs/api/openapi.yaml (hand-maintained spec) and the stale
openapi.yaml at the repo root (0.5.0, referenced the JWT
scheme we removed in 0.6.2). Replaced by the live endpoint.
	docs/api/openapi.md rewritten to point at /openapi.json and
/docs instead of the deleted YAML file.

[0.7.3] - 2026-06-04
Changed
	Authentication and authorisation moved into a livery middleware. New module barrel_docdb_auth is a service-level middleware (one entry in barrel_http_server's middleware stack) that classifies every request by (path, method) into public / admin / {data, DbName, ReadOrWrite}, runs the API-key check, and 401/403s before the handler ever runs. Handlers no longer call maybe_authenticate / authorize / required_perm — those lived inside barrel_http_handler and have been removed.
	Routes stay 3-tuples; there's no per-route auth decoration. The middleware parses the database name and required permission from the raw path (service-level middleware runs before livery's router sets path bindings, so we can't rely on livery_req:binding/2 there).
	barrel_http_api_keys (DETS-backed key store) and barrel_peer_auth (replication Ed25519 signing) are unchanged. The validated key map is attached to the request via livery_req:set_meta(auth_ctx, _, _) for handlers that want to inspect the caller.

[0.7.2] - 2026-06-04
Changed
	HTTP observability moves into livery middleware. barrel_http_server now wires livery_request_id, livery_instrument_trace, livery_instrument_metrics, and livery_access_log into the service stack. Every request gets a W3C traceparent propagation, an OpenTelemetry server span with semantic-convention attributes, the standard http.server.active_requests + http.server.request.duration metrics, and an access log line.
	/metrics is now served by livery_metrics:handler/0. The Prometheus exposition format is unchanged; both livery's HTTP middleware and barrel_metrics's domain registrations feed the same instrument registry.
	barrel_http_handler:handle/2 no longer wraps requests in barrel_trace:with_extracted_context/2 + with_http_span/3 — the middleware does it.

Removed
	HTTP-shaped entries from barrel_metrics: barrel_http_requests (counter), barrel_http_request_duration_seconds (histogram), and the inc_http_requests/3 + observe_http_latency/3 helpers. Replaced by livery's OTel-semantic-convention names (http.server.active_requests, http.server.request.duration). Dashboards or alerts referencing the old names need updating.

Kept
	Domain metrics (doc ops, query ops, replication, db gauges) and the barrel_trace:* helpers — they're used by domain code, not HTTP plumbing.

[0.7.1] - 2026-06-04
Changed
	Switch livery from a git pin against main to the hex package
0.2.0.
	Replace hackney with livery_client for outbound replication
HTTP. barrel_rep_transport_http now uses
livery_client:request/4 for the _changes/_put_rev/
_revsdiff/_sync_hlc calls, giving outbound replication the
same composable middleware stack the server side has. The
underlying transport remains hackney (via livery's
livery_client_hackney adapter), but is no longer a direct
barrel dep.
	Drop hackney from rebar.config deps, barrel_docdb.app.src
applications, and the relx release list. It still arrives as a
transitive dependency of livery.

[0.7.0] - 2026-06-04
Changed
	HTTP layer migrated from cowboy to livery. All HTTP endpoints, headers, and response shapes are unchanged; the framework swap is internal. The dep graph drops cowboy / cowlib / ranch and adds livery (and its transitive h1 / h2 / quic / ws / webtransport / barrel_mcp). Consumers building a release from source need livery in their build environment.
	HTTP/2 is supported out of the box (livery serves H1 and H2 from one listener via h2c upgrade or prior knowledge). HTTP/3 is available via livery and can be enabled in a follow-up.
	HTTP modules are now grouped under src/web/ (rebar3 src_dirs extended).
	instrument is now consumed from hex (1.1.3) instead of the git pin, matching livery.

Internal
	barrel_http_server calls livery:start_service/1 + livery_router:compile/1 instead of cowboy's listener / dispatch APIs.
	barrel_http_handler returns value-based responses via livery_resp:new/3, livery_resp:stream/3. Per-action handle_action/3 clauses keep the same internal tuple shape; conversion is centralized in handle/2.
	barrel_http_changes_stream uses livery_resp:sse/3 with a producer closure that owns the poll/heartbeat loop.

[0.6.4] - 2026-06-02
Security
	API key permissions are now enforced. Before 0.6.4 the permissions field on an #api_key record was stored and returned but discarded by the HTTP handler, so a key declared as [<<"read">>] could still write, delete, replicate, or bulk-update. A new authorize/3 step in barrel_http_handler maps each (action, method) pair to a required permission (read / write / admin) and returns 403 when missing. is_admin = true and the "no keys configured yet" mode short-circuit. Admin-gated endpoints (/keys/*, /admin/*) are unchanged.
	Chunked attachment metadata no longer goes through binary_to_term. The writer now stores chunked metadata as <<"BARREL_CHUNK_V1:", json:encode(Meta)/binary>>; the reader pattern-matches on the tag and falls back to the legacy term_to_binary blob via binary_to_term/2 with [safe] for one release (with a warning log). Removes a path that decoded user-controlled bytes as Erlang terms.
	Query-op whitelist. convert_op/1 in the HTTP handler used to call binary_to_atom/1 on any unrecognized binary, which could exhaust the atom table. The function now accepts only the documented set (eq/==, ne/!=/=/=, gt/>, gte/>=, lt/<, lte/<=/=<) and rejects everything else with HTTP 400.

Deprecated
	Legacy term_to_binary chunked-attachment metadata. Attachments created on 0.6.3 or earlier are still readable in 0.6.4 with a warning; the fallback will be removed in 0.7.0.

[0.6.3] - 2026-06-02
Security
	MVCC: stale or missing _rev on update is now rejected with {error, conflict} (HTTP 409). Previously, barrel_docdb:put_doc/2,3 and the bulk path silently overwrote the stored body and reported a different winning rev — a classic lost-update bug. The replication path (put_rev, bulk entries carrying explicit history) is unchanged: the revtree merge handles conflict detection there.
	Database names are validated. barrel_docdb:create_db/1,2 and delete_db/1 reject anything that does not match [a-z0-9_-]{1,63} (system databases keep their leading _). HTTP 400 is returned for invalid names at PUT /db/:db and DELETE /db/:db. Prevents filesystem traversal via the data directory.
	delete_db/1 no longer shells out. Replaces os:cmd("rm -rf " ++ DbPath) with file:del_dir_r/1. Removes the shell-injection surface that depended on whatever ended up in DbPath.

[0.6.2] - 2026-06-02
Removed
	JWT authentication (barrel_docdb_jwt, console_public_key config, bdb_ token branches in the HTTP handler) and the jose dependency. API key auth (ak_*) is the only bearer-token scheme.
	Dead VDB benchmark code (bench/src/workloads/barrel_bench_vdb.erl, barrel_bench:run_vdb*, VDB portions of the HTTP bench) referencing the long-removed barrel_vdb module.
	Stale test/docker/CHECKPOINT.md referencing removed barrel_rep_policy work.

Changed
	Bumped instrument to v1.1.3 for Erlang/OTP 29 compatibility (replaces deprecated catch Expr with try ... catch).
	Replaced deprecated catch Expr patterns in barrel_docdb, barrel_db_server, barrel_query, barrel_query_cursor, and the affected test suites; added barrel_store_rocksdb:safe_release_snapshot/1 helper.
	Updated docs to drop references to removed modules (run_vdb benchmark; "Sharding Strategy" renamed to "Bucketing Strategy" for the time-bucketed posting list).

[0.6.1] - 2026-06-01
Changed
	Moved to Erlang/OTP 28 (CI containers, Dockerfile builder, and docs).

Fixed
	Docker image now boots on OTP 28: the runtime stage uses debian:trixie-slim to match the erlang:28 builder's glibc (it was left on bookworm-slim, so ERTS failed with GLIBC_2.38 not found).
	Release CI job builds in the erlang container instead of installing Erlang from packages.erlang-solutions.com, which had failed the v0.6.0 release.
	The relx release version was hardcoded 0.4.2; it now matches the application version.

[0.6.0] - 2026-05-26
Added
	GET /.well-known/barrel node identity endpoint returning node_id, version, and (when peer auth is initialized) public_key, with no dependency on discovery or federation
	Public barrel_docdb:node_id/0 seam (persistent _node_id system document) for an external discovery or cluster layer

Removed
	Virtual Database (VDB) and sharding: removed barrel_vdb*, barrel_shard_map, and barrel_shard_rebalance with the /vdb HTTP endpoints
	Federation and peer discovery: removed barrel_federation and barrel_discovery with the /_federation, /_peers, and /.well-known/barrel endpoints
	Replication policies: removed barrel_rep_policy (chain/group/fanout/tiered patterns) and the /_policies endpoints; the replication engine (barrel_rep, barrel_rep_tasks, transports) is unchanged
	Tiered storage: removed barrel_tier and the /db/:db/_tier/* endpoints; the created_at/expires_at/tier entity columns are kept as reserved fields so the on-disk format is unchanged
	Materialized views: removed barrel_view, barrel_view_index, barrel_view_sup, the register_view/unregister_view/query_view/list_views/refresh_view API, and the /db/:db/_views/* endpoints

Changed
	Reduced scope to a document-database core: CRUD with MVCC, declarative queries, changes feed, attachments, pub/sub, and the replication engine. Sharding, tiering, and clustering can be built on top via the public API (changes feed, revision primitives, HLC, system and local documents, store/index introspection, and metrics).
	barrel_peer_auth is retained (used by the HTTP replication transport); its node id now persists in a _node_id system document.
	Upgraded the instrument dependency to v1.1.2.

Fixed
	Metrics exemplar reservoir table is no longer lost on an application stop/start. It is initialized in barrel_metrics:setup/0, which previously caused barrel_rep_tasks to crash on restart when the first histogram value was recorded.

[0.5.0] - 2026-04-04
Added
	Views with Map/Reduce: Secondary indexes with map/reduce support	Module-based views with map/1 and optional reduce/3 callbacks
	Query-based views with declarative key/value extraction
	Built-in reduce functions: _count, _sum, _stats
	Rereduce support for merging results from sharded queries via merge_reduced_results/2
	Manual and automatic refresh modes


	OpenAPI 3.0 Specification: Full API documentation with Swagger UI at /api-docs
	barrel_docdb:fold_docs/4 with options support (limit, skip, start_key, end_key)
	barrel_query:matches/2 for simple condition matching outside of queries

Changed
	Migrated from legacy {Epoch, Counter} sequence format to HLC timestamps throughout
	Removed barrel_sequence module (functionality consolidated in barrel_hlc)
	Upgraded hlc to 3.0.3 and match_trie to 1.0.0
	Upgraded rocksdb to 2.6.2
	Removed unused bitmap dependency

Fixed
	Multiple dialyzer warnings across modules
	Dead code removal in fold_range functions
	Unmatched return values in shard rebalancing

[0.4.1] - 2026-03-08
Fixed
	Snapshot handle leak in chunked exists/prefix query paths where temporary
snapshots were never released
	Streaming attachment uploads now clean up orphaned chunks on failure via
new abort_stream/1 function

Added
	abort_attachment_writer/1 API to clean up partial attachment uploads
	Snapshot support for pure compare queries ensuring read consistency
	fold_compare_docids_with_snapshot/8 in barrel_ars_index
	fold_range_posting_compare_with_snapshot/6 in barrel_store_rocksdb

[0.4.0] - 2026-03-05
Added
	Authentication support for federation queries with bearer_token and basic_auth formats
	Federation-level auth stored with config, per-query auth override in find options
	doc_ids filtering for changes feed to subscribe to specific documents
	Query-based filtering for changes feed with where conditions
	GitHub Actions CI/CD workflows for automated testing and releases

Fixed
	VDB replication setup by adding sync option to peer registration
	JSON encoding of peer public keys in HTTP API responses

Changed
	Upgraded hackney to 3.2.1

[0.3.2] - 2026-02-13
Fixed
	SSE changes stream now correctly includes document bodies when include_docs=true
	Fixed get_changes_full_scan to route to filtered path when include_docs is requested
	Fixed get_changes_filtered to set NeedsDoc flag when include_docs=true

Added
	changes_stream_include_docs test to verify document bodies in SSE events

[0.3.1] - 2026-02-13
Verified
	SSE changes stream stability confirmed with all tests passing
	since=now parameter handling working correctly
	Heartbeat mechanism keeping connections alive

[0.3.0] - 2026-02-12
Added
JWT Authentication
	ES256 (ECDSA P-256) JWT token validation for API authentication
	Token format: bdb_<base64-encoded-JWT> prefix for barrel_docdb tokens
	Required claims validation: sub, typ, oid, prm, exp
	Workspace isolation via optional wid claim
	Permission-based access control with is_admin flag
	File-based or inline PEM key configuration

Usage Reporting
	New barrel_docdb_usage module for database statistics
	GET /admin/usage - Get usage stats for all databases
	GET /admin/databases/:db/usage - Get stats for specific database
	Stats include: document_count, storage_bytes, memtable_size, sst_files_size

Ed25519 Peer Authentication for P2P Replication
	barrel_peer_auth gen_server for Ed25519 key management
	Automatic keypair generation on startup
	Request signing with canonical format: timestamp|peer_id|method|path|body_hash
	5-minute timestamp window for replay protection
	HTTP headers: X-Peer-Id, X-Peer-Timestamp, X-Peer-Signature
	Public key exposed via /.well-known/barrel discovery endpoint
	Optional peer_auth option in HTTP transport (disabled by default)

Fixed
SSE Changes Stream Reliability
	Reduced heartbeat interval from 60s to 30s (below Cowboy's idle_timeout)
	Added idle_timeout => 120000 to Cowboy protocol options
	Added request_timeout => infinity for long-running SSE streams
	Fixed since=now parameter crash (was calling barrel_hlc:encode(now))
	Simplified parse_since/1 to only accept valid base64-encoded HLC binaries

API Compatibility
	Fixed barrel_docdb_usage to use db_pid/1 + get_store_ref/1 API
	Updated all HTTP tests for hackney 3.x API (body in 4th tuple element)

Changed
	Upgraded hackney to 3.0.2
	Default heartbeat for SSE streams changed from 60s to 30s

Tests Added
	barrel_docdb_usage_SUITE - 6 tests for usage statistics module
	barrel_docdb_jwt_SUITE - 10 tests for JWT authentication
	barrel_peer_auth_tests - 11 EUnit tests for peer authentication
	HTTP usage endpoint tests (4 tests in barrel_http_SUITE)
	SSE stream tests: changes_stream_since_now, changes_stream_heartbeat

[0.2.0] - 2025-01-12
Added
Virtual Databases (VDB) - Automatic Sharding
	New VDB layer for horizontal scalability with automatic document sharding
	Consistent hashing of document IDs for even distribution across shards
	Scatter-gather queries across all shards with merged results
	HTTP API endpoints for VDB operations (/vdb/:vdb/*)
	Shard split and merge operations for rebalancing
	Multi-datacenter sharding with zone-aware placement
	Cross-node VDB configuration synchronization
	VDB shard replication with automatic failover
	Import from regular database to VDB (POST /vdb/:vdb/_import)
	VDB benchmarks and comprehensive documentation

HTTP/2 Support
	HTTP/2 cleartext (h2c) via HTTP Upgrade mechanism
	HTTP/2 over TLS (h2) with ALPN negotiation
	Graceful degradation to HTTP/1.1 for legacy clients
	Environment variable configuration for TLS/HTTP2 in releases

Docker & CI
	Multi-architecture Docker builds (amd64 + arm64)
	GitLab CI pipeline with buildx for container builds
	Docker multi-region VDB test suite

Documentation
	VDB overview and sharding guide
	Multi-datacenter deployment documentation
	Advanced features guide with curl examples
	HTTP API reference for VDB endpoints

Fixed
	HTTP test suite isolation by unlinking server process
	VDB cross-node sync authentication
	Replication policy auth and checkpoint error handling
	HTTP benchmarks and documentation links

Changed
	Upgraded hackney to 2.0.0-beta.1
	Added LZ4 and Snappy libraries for RocksDB native build

[0.1.0] - 2024-12-01
Added
	Initial release
	Document CRUD with MVCC revision trees
	Declarative queries with automatic path indexing
	Real-time subscriptions via MQTT-style path patterns
	HTTP API with REST endpoints
	Peer-to-peer replication with configurable patterns (chain, group, fanout)
	Federated queries across multiple databases
	Tiered storage with automatic TTL/capacity-based migration
	Prometheus metrics for monitoring
	HLC ordering for distributed event coordination



  

    LICENSE


                                 Apache License
                           Version 2.0, January 2004
                        http://www.apache.org/licenses/

   TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

   1. Definitions.

      "License" shall mean the terms and conditions for use, reproduction,
      and distribution as defined by Sections 1 through 9 of this document.

      "Licensor" shall mean the copyright owner or entity authorized by
      the copyright owner that is granting the License.

      "Legal Entity" shall mean the union of the acting entity and all
      other entities that control, are controlled by, or are under common
      control with that entity. For the purposes of this definition,
      "control" means (i) the power, direct or indirect, to cause the
      direction or management of such entity, whether by contract or
      otherwise, or (ii) ownership of fifty percent (50%) or more of the
      outstanding shares, or (iii) beneficial ownership of such entity.

      "You" (or "Your") shall mean an individual or Legal Entity
      exercising permissions granted by this License.

      "Source" form shall mean the preferred form for making modifications,
      including but not limited to software source code, documentation
      source, and configuration files.

      "Object" form shall mean any form resulting from mechanical
      transformation or translation of a Source form, including but
      not limited to compiled object code, generated documentation,
      and conversions to other media types.

      "Work" shall mean the work of authorship, whether in Source or
      Object form, made available under the License, as indicated by a
      copyright notice that is included in or attached to the work
      (an example is provided in the Appendix below).

      "Derivative Works" shall mean any work, whether in Source or Object
      form, that is based on (or derived from) the Work and for which the
      editorial revisions, annotations, elaborations, or other modifications
      represent, as a whole, an original work of authorship. For the purposes
      of this License, Derivative Works shall not include works that remain
      separable from, or merely link (or bind by name) to the interfaces of,
      the Work and Derivative Works thereof.

      "Contribution" shall mean any work of authorship, including
      the original version of the Work and any modifications or additions
      to that Work or Derivative Works thereof, that is intentionally
      submitted to the Licensor for inclusion in the Work by the copyright owner
      or by an individual or Legal Entity authorized to submit on behalf of
      the copyright owner. For the purposes of this definition, "submitted"
      means any form of electronic, verbal, or written communication sent
      to the Licensor or its representatives, including but not limited to
      communication on electronic mailing lists, source code control systems,
      and issue tracking systems that are managed by, or on behalf of, the
      Licensor for the purpose of discussing and improving the Work, but
      excluding communication that is conspicuously marked or otherwise
      designated in writing by the copyright owner as "Not a Contribution."

      "Contributor" shall mean Licensor and any individual or Legal Entity
      on behalf of whom a Contribution has been received by Licensor and
      subsequently incorporated within the Work.

   2. Grant of Copyright License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      copyright license to reproduce, prepare Derivative Works of,
      publicly display, publicly perform, sublicense, and distribute the
      Work and such Derivative Works in Source or Object form.

   3. Grant of Patent License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      (except as stated in this section) patent license to make, have made,
      use, offer to sell, sell, import, and otherwise transfer the Work,
      where such license applies only to those patent claims licensable
      by such Contributor that are necessarily infringed by their
      Contribution(s) alone or by combination of their Contribution(s)
      with the Work to which such Contribution(s) was submitted. If You
      institute patent litigation against any entity (including a
      cross-claim or counterclaim in a lawsuit) alleging that the Work
      or a Contribution incorporated within the Work constitutes direct
      or contributory patent infringement, then any patent licenses
      granted to You under this License for that Work shall terminate
      as of the date such litigation is filed.

   4. Redistribution. You may reproduce and distribute copies of the
      Work or Derivative Works thereof in any medium, with or without
      modifications, and in Source or Object form, provided that You
      meet the following conditions:

      (a) You must give any other recipients of the Work or
          Derivative Works a copy of this License; and

      (b) You must cause any modified files to carry prominent notices
          stating that You changed the files; and

      (c) You must retain, in the Source form of any Derivative Works
          that You distribute, all copyright, patent, trademark, and
          attribution notices from the Source form of the Work,
          excluding those notices that do not pertain to any part of
          the Derivative Works; and

      (d) If the Work includes a "NOTICE" text file as part of its
          distribution, then any Derivative Works that You distribute must
          include a readable copy of the attribution notices contained
          within such NOTICE file, excluding those notices that do not
          pertain to any part of the Derivative Works, in at least one
          of the following places: within a NOTICE text file distributed
          as part of the Derivative Works; within the Source form or
          documentation, if provided along with the Derivative Works; or,
          within a display generated by the Derivative Works, if and
          wherever such third-party notices normally appear. The contents
          of the NOTICE file are for informational purposes only and
          do not modify the License. You may add Your own attribution
          notices within Derivative Works that You distribute, alongside
          or as an addendum to the NOTICE text from the Work, provided
          that such additional attribution notices cannot be construed
          as modifying the License.

      You may add Your own copyright statement to Your modifications and
      may provide additional or different license terms and conditions
      for use, reproduction, or distribution of Your modifications, or
      for any such Derivative Works as a whole, provided Your use,
      reproduction, and distribution of the Work otherwise complies with
      the conditions stated in this License.

   5. Submission of Contributions. Unless You explicitly state otherwise,
      any Contribution intentionally submitted for inclusion in the Work
      by You to the Licensor shall be under the terms and conditions of
      this License, without any additional terms or conditions.
      Notwithstanding the above, nothing herein shall supersede or modify
      the terms of any separate license agreement you may have executed
      with Licensor regarding such Contributions.

   6. Trademarks. This License does not grant permission to use the trade
      names, trademarks, service marks, or product names of the Licensor,
      except as required for reasonable and customary use in describing the
      origin of the Work and reproducing the content of the NOTICE file.

   7. Disclaimer of Warranty. Unless required by applicable law or
      agreed to in writing, Licensor provides the Work (and each
      Contributor provides its Contributions) on an "AS IS" BASIS,
      WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
      implied, including, without limitation, any warranties or conditions
      of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
      PARTICULAR PURPOSE. You are solely responsible for determining the
      appropriateness of using or redistributing the Work and assume any
      risks associated with Your exercise of permissions under this License.

   8. Limitation of Liability. In no event and under no legal theory,
      whether in tort (including negligence), contract, or otherwise,
      unless required by applicable law (such as deliberate and grossly
      negligent acts) or agreed to in writing, shall any Contributor be
      liable to You for damages, including any direct, indirect, special,
      incidental, or consequential damages of any character arising as a
      result of this License or out of the use or inability to use the
      Work (including but not limited to damages for loss of goodwill,
      work stoppage, computer failure or malfunction, or any and all
      other commercial damages or losses), even if such Contributor
      has been advised of the possibility of such damages.

   9. Accepting Warranty or Additional Liability. While redistributing
      the Work or Derivative Works thereof, You may choose to offer,
      and charge a fee for, acceptance of support, warranty, indemnity,
      or other liability obligations and/or rights consistent with this
      License. However, in accepting such obligations, You may act only
      on Your own behalf and on Your sole responsibility, not on behalf
      of any other Contributor, and only if You agree to indemnify,
      defend, and hold each Contributor harmless for any liability
      incurred by, or claims asserted against, such Contributor by reason
      of your accepting any such warranty or additional liability.

   END OF TERMS AND CONDITIONS

   Copyright 2024 Benoit Chesneau

   Licensed under the Apache License, Version 2.0 (the "License");
   you may not use this file except in compliance with the License.
   You may obtain a copy of the License at

       http://www.apache.org/licenses/LICENSE-2.0

   Unless required by applicable law or agreed to in writing, software
   distributed under the License is distributed on an "AS IS" BASIS,
   WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
   See the License for the specific language governing permissions and
   limitations under the License.



  

    
barrel_ars 
    



      
Document path extraction for automatic indexing
Extracts all paths from a document for automatic path indexing. Based on barrel_ars_view.erl from barrel apps branch.
Path format: [field1, field2, ..., value] Arrays are indexed by MEMBERSHIP: each element contributes [field, ..., element] with no positional index, so a path query on the field matches any member (#5).
Example:
   Doc = #{<<"type">> => <<"user">>,
           <<"profile">> => #{<<"name">> => <<"Alice">>}},
   Paths = barrel_ars:analyze(Doc),
   %% [{[<<"type">>, <<"user">>], <<>>},
   %%  {[<<"profile">>, <<"name">>, <<"Alice">>], <<>>}]
Performance optimizations: - Paths built in reverse then flipped (O(n) vs O(n^2) for ++) - Uses maps for O(1) diff lookups instead of sets

      


      
        Summary


  
    Functions
  


    
      
        analyze(Doc)

      


        Extract all paths from a document. Accepts both Erlang maps and indexed CBOR binaries. Returns a list of {Path, Value} tuples where Path is a list of field names/indices ending with the value.



    


    
      
        diff(Old, New)

      


        Compute the difference between old and new paths. Returns {Added, Removed} where: Added = paths in New but not in Old Removed = paths in Old but not in New



    


    
      
        path_to_topic(Path)

      


        Convert a single path to an MQTT-style topic string. Handles various value types: binaries, integers, atoms, etc.



    


    
      
        paths_to_topics(Paths)

      


        Convert analyzed paths to MQTT-style topic strings. Each path [field1, field2, value] becomes "field1/field2/value".



    


    
      
        short(S)

      


        Truncate a value for indexing. Binary values longer than 100 bytes are truncated.



    





      


      
        Functions


        


  
    
      
    
    
      analyze(Doc)



        
          
        

    

  


  

      

          -spec analyze(map() | binary()) -> [{Path :: [term()], binary()}].


      


Extract all paths from a document. Accepts both Erlang maps and indexed CBOR binaries. Returns a list of {Path, Value} tuples where Path is a list of field names/indices ending with the value.

  



  
    
      
    
    
      diff(Old, New)



        
          
        

    

  


  

      

          -spec diff(Old :: [{term(), term()}], New :: [{term(), term()}]) ->
              {Added :: [{term(), term()}], Removed :: [{term(), term()}]}.


      


Compute the difference between old and new paths. Returns {Added, Removed} where: Added = paths in New but not in Old Removed = paths in Old but not in New
Uses maps for O(1) membership tests instead of sets.

  



  
    
      
    
    
      path_to_topic(Path)



        
          
        

    

  


  

      

          -spec path_to_topic([term()]) -> binary().


      


Convert a single path to an MQTT-style topic string. Handles various value types: binaries, integers, atoms, etc.

  



  
    
      
    
    
      paths_to_topics(Paths)



        
          
        

    

  


  

      

          -spec paths_to_topics([{[term()], binary()}]) -> [binary()].


      


Convert analyzed paths to MQTT-style topic strings. Each path [field1, field2, value] becomes "field1/field2/value".
This is used for subscription matching with barrel_sub.

  



  
    
      
    
    
      short(S)



        
          
        

    

  


  

      

          -spec short(term()) -> term().


      


Truncate a value for indexing. Binary values longer than 100 bytes are truncated.

  


        

      


  

    
barrel_ars_index 
    



      
Path index storage for automatic document indexing
Provides storage operations for the path index: - Index all paths extracted from a document - Update paths when a document changes - Remove all paths when a document is deleted - Query paths by prefix
Uses barrel_ars for path extraction and barrel_store_keys for encoding.

      


      
        Summary


  
    Types
  


    
      
        att_info/0

      


    


    
      
        change/0

      


    


    
      
        db_config/0

      


    


    
      
        db_name/0

      


    


    
      
        db_ref/0

      


    


    
      
        doc/0

      


    


    
      
        doc_info/0

      


    


    
      
        docid/0

      


    


    
      
        endpoint/0

      


    


    
      
        read_profile/0

      


    


    
      
        rep_options/0

      


    


    
      
        rev_info/0

      


    


    
      
        revid/0

      


    


    
      
        revtree/0

      


    


    
      
        seq/0

      


    


    
      
        seq_string/0

      


    


    
      
        store_ref/0

      


    


    
      
        view_name/0

      


    


    
      
        view_result/0

      


    





  
    Functions
  


    
      
        docid_get_value(StoreRef, DbName0, DocId, Path)

      


        Get the value at a specific path for a DocId. Uses the reverse index (doc_paths) which stores all paths for a document. Returns {ok, Value} if found, not_found if path doesn't exist.



    


    
      
        docid_has_value(StoreRef, DbName0, Path, Value, DocId)

      


        Check if a docid has a specific value at a path via point lookup. Uses the value-first index for O(1) verification instead of collecting the entire posting list. Uses key_exists which doesn't load the value.



    


    
      
        docid_satisfies_compare(StoreRef, DbName0, DocId, Path, Op, CompareValue)

      


        Check if a DocId's value at a path satisfies a comparison. Op is one of: '>' | '<' | '>=' | '=<' | '=/=' | '==' Returns true if the condition is satisfied, false otherwise.



    


    
      
        filter_docids_by_value(StoreRef, DbName, Path, Value, DocIds)

      


        Filter a list of DocIds to only those that have a specific value at a path. Uses batch multi_get for efficiency instead of individual key lookups. Much faster than calling docid_has_value for each DocId individually.



    


    
      
        fold_compare_docids(StoreRef, DbName, Path, Op, Value, Fun, Acc0)

      


        Fold over DocIds matching a comparison operator (no path decoding). Optimized for pure range queries where only DocIds are needed. Callback receives (DocId, Acc) instead of ({Path, DocId}, Acc).



    


    
      
        fold_compare_docids_with_snapshot(StoreRef, DbName, Path, Op, Value, Fun, Acc0, Snapshot)

      


        Fold over DocIds matching a comparison operator with snapshot. Same as fold_compare_docids but uses a snapshot for consistent reads.



    


    
      
        fold_path(StoreRef, DbName, PathPrefix, Fun, Acc0)

      


        Fold over path index entries matching a path prefix. The callback receives {Path, DocId} for each match. Uses posting lists internally - each posting list key contains multiple DocIds.



    


    
      
        fold_path(StoreRef, DbName0, PathPrefix, Fun, Acc0, Profile)

      


        Fold over path index entries with explicit read profile. Uses posting lists: iterates posting keys and expands each to {Path, DocId} tuples.



    


    
      
        fold_path_chunked(StoreRef, DbName, PathPrefix, InitialChunkSize, Fun, Acc)

      


        Fold over path index entries in chunks for efficient batch processing. Collects DocIds into chunks of ChunkSize, calling Fun with each chunk. The callback can return: - {ok, Acc} to continue with next chunk - {ok, Acc, NewChunkSize} to adjust chunk size adaptively - {stop, Acc} to terminate early Returns the final accumulated value after processing all chunks. Uses posting lists internally.



    


    
      
        fold_path_chunked(StoreRef, DbName0, PathPrefix, InitialChunkSize, Fun, Acc, Profile)

      


        Fold over path index entries in chunks with explicit read profile. Uses posting lists: iterates posting keys and chunks the DocIds.



    


    
      
        fold_path_range(StoreRef, DbName, StartKey, EndKey, Fun, Acc0)

      


        Fold over path index entries in a key range. Lower-level function for range queries. Note: StartKey and EndKey should be posting key format.



    


    
      
        fold_path_range(StoreRef, DbName, StartKey, EndKey, Fun, Acc0, Profile)

      


        Fold over path index entries in a key range with explicit read profile. Uses posting lists: iterates posting keys and expands to {Path, DocId} tuples.



    


    
      
        fold_path_reverse(StoreRef, DbName, PathPrefix, Fun, Acc0)

      


        Fold over path index entries in reverse order. Iterates from last to first; useful for building sorted lists with prepend. Uses posting lists internally.



    


    
      
        fold_path_reverse(StoreRef, DbName0, PathPrefix, Fun, Acc0, Profile)

      


        Fold over path index entries in reverse order with explicit read profile. Uses posting lists: iterates in reverse and expands to {Path, DocId} tuples.



    


    
      
        fold_path_values(StoreRef, DbName, PathPrefix, Fun, Acc0)

      


        Fold over all values for a path in ascending order. Useful for ORDER BY path ASC with early termination. The callback receives {FullPath, DocId} where FullPath includes the value. Uses posting lists internally.



    


    
      
        fold_path_values(StoreRef, DbName0, PathPrefix, Fun, Acc0, Profile)

      


        Fold over all values for a path in ascending order with explicit read profile. Uses posting lists: iterates posting keys and expands to {Path, DocId} tuples.



    


    
      
        fold_path_values_compare(StoreRef, DbName0, Path, Op, Value, Fun, Acc0)

      


        Fold over path values matching a comparison operator. Supports: '>' | '<' | '>=' | '=<' for range queries. Uses posting lists with proper range bounds. Example: fold_path_values_compare(S, Db, [&lt;&lt;"age"&gt;&gt;],>', 50, Fun, Acc)' finds all docs where age > 50



    


    
      
        fold_path_values_reverse(StoreRef, DbName, PathPrefix, Fun, Acc0)

      


        Fold over all values for a path in descending order. Useful for ORDER BY path DESC with early termination. Iterates from highest value to lowest. Uses posting lists internally.



    


    
      
        fold_path_values_reverse(StoreRef, DbName0, PathPrefix, Fun, Acc0, Profile)

      


        Fold over all values for a path in descending order with explicit read profile. Uses posting lists: iterates in reverse and expands to {Path, DocId} tuples.



    


    
      
        fold_posting(StoreRef, DbName, PathPrefix, Fun, Acc0)

      


        Fold over posting lists matching a path prefix. The callback receives a list of DocIds from each posting list entry. Much more efficient than fold_path for exists queries since each key contains multiple DocIds instead of one. The callback can return: - {ok, Acc} to continue - {stop, Acc} to terminate early



    


    
      
        fold_posting(StoreRef, DbName, PathPrefix, Fun, Acc0, Profile)

      


        Fold over posting lists with explicit read profile.



    


    
      
        fold_posting_with_snapshot(StoreRef, DbName, PathPrefix, Fun, Acc0, Snapshot)

      


        Fold over posting lists with snapshot for consistent reads. Same as fold_posting but uses a snapshot for read consistency.



    


    
      
        fold_prefix(StoreRef, DbName, Path, Prefix, Fun, Acc0)

      


        Fold over path index entries matching a value prefix. Uses interval scan: [path, prefix] to [path, prefix ++ 0xFF] Much faster than collecting all values and filtering. Example: fold_prefix(S, Db, [&lt;&lt;"name"&gt;&gt;], &lt;&lt;"John"&gt;&gt;, Fun, Acc) matches: John, Johnny, Johnson, etc. Uses posting lists internally.



    


    
      
        fold_prefix(StoreRef, DbName0, Path, Prefix, Fun, Acc0, Profile)

      


        Fold over path index entries matching a value prefix with explicit read profile. Uses posting lists: iterates posting keys and expands to {Path, DocId} tuples.



    


    
      
        fold_prefix_posting(StoreRef, DbName, Path, Prefix, Fun, Acc0)

      


        Fold over posting lists matching a value prefix. Like fold_prefix but returns raw DocId lists instead of expanding to tuples. Much more efficient for pure prefix queries with early termination. Uses prefix bloom optimization for faster key lookup. The callback receives (Key, DocIds, Acc) for each posting list. Example: fold_prefix_posting(S, Db, [&lt;&lt;"name"&gt;&gt;], &lt;&lt;"John"&gt;&gt;, Fun, Acc) matches: John, Johnny, Johnson, etc.



    


    
      
        fold_prefix_posting_with_snapshot(StoreRef, DbName, Path, Prefix, Fun, Acc0, Snapshot)

      


        Fold over prefix posting lists with snapshot for consistent reads. Same as fold_prefix_posting but uses a snapshot for read consistency.



    


    
      
        fold_value_index(StoreRef, DbName, Value, FieldPath, Fun, Acc0)

      


        Fold over value-first index with early termination support. Iterates over individual keys (one per DocId) allowing bounded queries to stop after collecting enough results.



    


    
      
        fold_value_index(StoreRef, DbName, Value, FieldPath, Fun, Acc0, Snapshot)

      


        Fold over value-first index with snapshot for consistent reads.



    


    
      
        get_bucketed_posting_list(StoreRef, DbName, Value, FieldPath)

      


        Get DocIds from bucketed posting lists in sorted order. Iterates buckets (each ~20-100 DocIds) in sorted bucket order. Within each bucket, DocIds are merged and sorted. FullPath format: [field1, field2, value] where value is the last element.



    


    
      
        get_doc_paths(StoreRef, DbName0, DocId)

      


        Get stored paths for a document from the reverse index. Returns {ok, Paths} or not_found.



    


    
      
        get_path_cardinality(StoreRef, DbName0, Path)

      


        Get the cardinality (document count) for a path+value. Returns 0 if the path has never been indexed. Uses counter stored in path_stats_key (O(1) lookup).



    


    
      
        get_posting_cardinality(StoreRef, DbName0, Path)

      


        Get exact cardinality from posting list using postings_count. This reads the posting list binary and counts keys directly. More accurate than counter (no drift), but requires reading posting list.



    


    
      
        get_posting_list(StoreRef, DbName0, FullPath)

      


        Get posting list for an exact path+value. This is O(1) lookup - no iteration needed. Returns list of DocIds or empty list if path not found.



    


    
      
        get_posting_list_binary(StoreRef, DbName0, FullPath)

      


        Get posting list binary for an exact path+value. Returns the raw binary from storage without decoding. Use with barrel_postings:open/1 for repeated lookups.



    


    
      
        get_posting_list_sorted(StoreRef, DbName, FullPath)

      


        Get posting list for an exact path+value, returning SORTED DocIds. V2 posting lists store keys in lexicographic order, so no sorting needed. Uses postings_keys/1 which returns already-sorted keys from V2 format. FullPath format: [field1, field2, value] where value is the last element.



    


    
      
        get_postings_resource(StoreRef, DbName, FullPath)

      


        Get posting list as a postings resource for fast repeated lookups. Parse once, lookup many times with O(1) or O(log n) performance. Returns an opaque postings resource for use with barrel_postings functions.



    


    
      
        index_doc(StoreRef, DbName, DocId, Doc)

      


        Index all paths from a document. Extracts paths using barrel_ars:analyze/1 and stores them. Also stores the reverse index (doc_id -> paths) for later updates. Updates posting lists for O(1) equality query lookups.



    


    
      
        index_doc_ops(DbName, DocId, Doc)

      


        Return batch operations to index all paths from a document. Use this to combine with other operations in a single write_batch.



    


    
      
        index_paths_ops(Keyspace, DocId, Paths)

      


        index_doc_ops/3 given the document's paths (barrel_ars:analyze/1) and an already resolved keyspace.



    


    
      
        intersect_posting_lists(PostingBinaries)

      


        Intersect multiple posting list binaries using native roaring bitmap. Keys in V2 posting lists are pre-sorted in lexicographic order. Returns {ok, Postings} with the intersection result.



    


    
      
        posting_bitmap_contains(Postings, DocId)

      


        Check if a postings resource contains a DocId using bitmap lookup. O(1) hash-based lookup, may have rare false positives. Use posting_contains/2 for exact checks when false positives are unacceptable.



    


    
      
        posting_contains(Postings, DocId)

      


        Check if a postings resource contains a DocId using exact lookup. O(log n) binary search on sorted keys.



    


    
      
        remove_doc(StoreRef, DbName, DocId)

      


        Remove all paths for a document. Reads the reverse index to find all paths and deletes them.



    


    
      
        remove_doc_ops(DbName0, DocId, Paths)

      


        Return batch operations to remove all paths for a document. Takes the stored paths (from reverse index) as parameter. Use this to combine with other operations in a single write_batch.



    


    
      
        update_doc(StoreRef, DbName, DocId, OldDoc, NewDoc)

      


        Update paths when a document changes. Computes the diff between old and new paths and applies changes.



    


    
      
        update_doc_ops(DbName, DocId, OldDoc, NewDoc)

      


        Return batch operations to update paths when a document changes. Use this to combine with other operations in a single write_batch. Note: Does not include posting list updates - use update_doc for full updates.



    


    
      
        update_paths_ops(DbName0, DocId, OldPaths, NewPaths)

      


        update_doc_ops/4 given the old and new documents' paths.



    





      


      
        Types


        


  
    
      
    
    
      att_info/0



        
          
        

    

  


  

      

          -type att_info() ::
          #{name := binary(),
            content_type := binary(),
            length := non_neg_integer(),
            digest := binary(),
            chunked => boolean(),
            chunk_size => pos_integer(),
            chunk_count => pos_integer()}.


      



  



  
    
      
    
    
      change/0



        
          
        

    

  


  

      

          -type change() :: map().


      



  



  
    
      
    
    
      db_config/0



        
          
        

    

  


  

      

          -type db_config() :: #{path => string(), store => module(), atom() => term()}.


      



  



  
    
      
    
    
      db_name/0



        
          
        

    

  


  

      

          -type db_name() :: binary().


      



  



  
    
      
    
    
      db_ref/0



        
          
        

    

  


  

      

          -type db_ref() :: pid() | atom().


      



  



  
    
      
    
    
      doc/0



        
          
        

    

  


  

      

          -type doc() :: #{binary() => term()}.


      



  



  
    
      
    
    
      doc_info/0



        
          
        

    

  


  

      

          -type doc_info() :: #{id := docid(), rev := revid(), deleted := boolean(), revtree := revtree()}.


      



  



  
    
      
    
    
      docid/0



        
          
        

    

  


  

      

          -type docid() :: binary().


      



  



  
    
      
    
    
      endpoint/0



        
          
        

    

  


  

      

          -type endpoint() :: db_name() | {node(), db_name()} | {module(), term()}.


      



  



  
    
      
    
    
      read_profile/0



        
          
        

    

  


  

      

          -type read_profile() :: barrel_store_rocksdb:read_profile().


      



  



  
    
      
    
    
      rep_options/0



        
          
        

    

  


  

      

          -type rep_options() ::
          #{continuous => boolean(),
            since => seq_string(),
            filter => fun((doc()) -> boolean()),
            atom() => term()}.


      



  



  
    
      
    
    
      rev_info/0



        
          
        

    

  


  

      

          -type rev_info() ::
          #{id := revid(),
            parent := revid() | undefined,
            deleted := boolean(),
            attachments => #{binary() => att_info()}}.


      



  



  
    
      
    
    
      revid/0



        
          
        

    

  


  

      

          -type revid() :: binary().


      



  



  
    
      
    
    
      revtree/0



        
          
        

    

  


  

      

          -type revtree() :: #{revid() => rev_info()}.


      



  



  
    
      
    
    
      seq/0



        
          
        

    

  


  

      

          -type seq() :: barrel_hlc:timestamp().


      



  



  
    
      
    
    
      seq_string/0



        
          
        

    

  


  

      

          -type seq_string() :: binary().


      



  



  
    
      
    
    
      store_ref/0



        
          
        

    

  


  

      

          -type store_ref() :: barrel_store_rocksdb:db_ref().


      



  



  
    
      
    
    
      view_name/0



        
          
        

    

  


  

      

          -type view_name() :: binary().


      



  



  
    
      
    
    
      view_result/0



        
          
        

    

  


  

      

          -type view_result() :: #{key := term(), value := term(), id := docid()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      docid_get_value(StoreRef, DbName0, DocId, Path)



        
          
        

    

  


  

      

          -spec docid_get_value(store_ref(), db_name(), docid(), [term()]) ->
                         {ok, term()} | not_found | {error, term()}.


      


Get the value at a specific path for a DocId. Uses the reverse index (doc_paths) which stores all paths for a document. Returns {ok, Value} if found, not_found if path doesn't exist.

  



  
    
      
    
    
      docid_has_value(StoreRef, DbName0, Path, Value, DocId)



        
          
        

    

  


  

      

          -spec docid_has_value(store_ref(), db_name(), [term()], term(), docid()) -> boolean().


      


Check if a docid has a specific value at a path via point lookup. Uses the value-first index for O(1) verification instead of collecting the entire posting list. Uses key_exists which doesn't load the value.

  



  
    
      
    
    
      docid_satisfies_compare(StoreRef, DbName0, DocId, Path, Op, CompareValue)



        
          
        

    

  


  

      

          -spec docid_satisfies_compare(store_ref(), db_name(), docid(), [term()], atom(), term()) -> boolean().


      


Check if a DocId's value at a path satisfies a comparison. Op is one of: '>' | '<' | '>=' | '=<' | '=/=' | '==' Returns true if the condition is satisfied, false otherwise.

  



  
    
      
    
    
      filter_docids_by_value(StoreRef, DbName, Path, Value, DocIds)



        
          
        

    

  


  

      

          -spec filter_docids_by_value(store_ref(), db_name(), [term()], term(), [docid()]) -> [docid()].


      


Filter a list of DocIds to only those that have a specific value at a path. Uses batch multi_get for efficiency instead of individual key lookups. Much faster than calling docid_has_value for each DocId individually.

  



  
    
      
    
    
      fold_compare_docids(StoreRef, DbName, Path, Op, Value, Fun, Acc0)



        
          
        

    

  


  

      

          -spec fold_compare_docids(store_ref(),
                          db_name(),
                          [term()],
                          '>' | '
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barrel_att 
    



      
Attachment API for barrel_docdb
Provides a higher-level API for attachment operations. Uses barrel_att_store for storage with BlobDB.
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    Functions
  


    
      
        attachment_exists(AttRef, DbName, DocId, AttName)

      


        Check if an attachment exists



    


    
      
        delete_attachment(AttRef, DbName, DocId, AttName)

      


        Delete an attachment



    


    
      
        delete_doc_attachments(AttRef, DbName, DocId)

      


        Delete all attachments for a document



    


    
      
        get_attachment(AttRef, DbName, DocId, AttName)

      


        Retrieve an attachment



    


    
      
        list_attachments(AttRef, DbName, DocId)

      


        List all attachment names for a document



    


    
      
        make_att_info(AttName, Data, ContentType)

      


        Create attachment info from data



    


    
      
        put_attachment(AttRef, DbName, DocId, AttName, Data)

      


        Store an attachment



    


    
      
        put_attachment(AttRef, DbName, DocId, AttName, Data, Opts)

      


        Store an attachment with options (sync, content_type, origin_hlc, expected_digest; see the blob backend).



    


    
      
        validate_att_name(Name)

      


        Validate attachment name
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      att_info/0



        
          
        

    

  


  

      

          -type att_info() ::
          #{name := binary(),
            content_type := binary(),
            length := non_neg_integer(),
            digest := binary(),
            chunked => boolean(),
            chunk_size => pos_integer(),
            chunk_count => pos_integer()}.
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          -type change() :: map().


      



  



  
    
      
    
    
      db_config/0



        
          
        

    

  


  

      

          -type db_config() :: #{path => string(), store => module(), atom() => term()}.
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          -type db_name() :: binary().
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          -type db_ref() :: pid() | atom().
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          -type doc() :: #{binary() => term()}.


      



  



  
    
      
    
    
      doc_info/0



        
          
        

    

  


  

      

          -type doc_info() :: #{id := docid(), rev := revid(), deleted := boolean(), revtree := revtree()}.
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          -type docid() :: binary().


      



  



  
    
      
    
    
      endpoint/0



        
          
        

    

  


  

      

          -type endpoint() :: db_name() | {node(), db_name()} | {module(), term()}.


      



  



  
    
      
    
    
      rep_options/0



        
          
        

    

  


  

      

          -type rep_options() ::
          #{continuous => boolean(),
            since => seq_string(),
            filter => fun((doc()) -> boolean()),
            atom() => term()}.


      



  



  
    
      
    
    
      rev_info/0



        
          
        

    

  


  

      

          -type rev_info() ::
          #{id := revid(),
            parent := revid() | undefined,
            deleted := boolean(),
            attachments => #{binary() => att_info()}}.


      



  



  
    
      
    
    
      revid/0



        
          
        

    

  


  

      

          -type revid() :: binary().
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          -type revtree() :: #{revid() => rev_info()}.
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          -type seq() :: barrel_hlc:timestamp().
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          -type seq_string() :: binary().


      



  



  
    
      
    
    
      view_name/0



        
          
        

    

  


  

      

          -type view_name() :: binary().


      



  



  
    
      
    
    
      view_result/0



        
          
        

    

  


  

      

          -type view_result() :: #{key := term(), value := term(), id := docid()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      attachment_exists(AttRef, DbName, DocId, AttName)



        
          
        

    

  


  

      

          -spec attachment_exists(barrel_att_store:att_ref(), db_name(), docid(), binary()) -> boolean().


      


Check if an attachment exists

  



  
    
      
    
    
      delete_attachment(AttRef, DbName, DocId, AttName)



        
          
        

    

  


  

      

          -spec delete_attachment(barrel_att_store:att_ref(), db_name(), docid(), binary()) ->
                           ok | {error, term()}.


      


Delete an attachment

  



  
    
      
    
    
      delete_doc_attachments(AttRef, DbName, DocId)



        
          
        

    

  


  

      

          -spec delete_doc_attachments(barrel_att_store:att_ref(), db_name(), docid()) -> ok | {error, term()}.


      


Delete all attachments for a document

  



  
    
      
    
    
      get_attachment(AttRef, DbName, DocId, AttName)



        
          
        

    

  


  

      

          -spec get_attachment(barrel_att_store:att_ref(), db_name(), docid(), binary()) ->
                        {ok, binary()} | {error, not_found} | {error, term()}.


      


Retrieve an attachment

  



  
    
      
    
    
      list_attachments(AttRef, DbName, DocId)



        
          
        

    

  


  

      

          -spec list_attachments(barrel_att_store:att_ref(), db_name(), docid()) -> [binary()].


      


List all attachment names for a document

  



  
    
      
    
    
      make_att_info(AttName, Data, ContentType)



        
          
        

    

  


  

      

          -spec make_att_info(binary(), binary(), binary()) -> att_info().


      


Create attachment info from data

  



  
    
      
    
    
      put_attachment(AttRef, DbName, DocId, AttName, Data)



        
          
        

    

  


  

      

          -spec put_attachment(barrel_att_store:att_ref(), db_name(), docid(), binary(), binary()) ->
                        {ok, att_info()} | {error, term()}.


      


Store an attachment

  



  
    
      
    
    
      put_attachment(AttRef, DbName, DocId, AttName, Data, Opts)



        
          
        

    

  


  

      

          -spec put_attachment(barrel_att_store:att_ref(), db_name(), docid(), binary(), binary(), map()) ->
                        {ok, att_info()} | {ok, ignored} | {error, term()}.


      


Store an attachment with options (sync, content_type, origin_hlc, expected_digest; see the blob backend).

  



  
    
      
    
    
      validate_att_name(Name)



        
          
        

    

  


  

      

          -spec validate_att_name(binary()) -> ok | {error, invalid_att_name}.


      


Validate attachment name

  


        

      


  

  
    
    barrel_att_backend - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_att_backend behaviour
    



      
Attachment storage backend behaviour.
An attachment backend stores document attachment bytes (and the small metadata needed to describe them) under a database/document/name key space. barrel_att_store_blob is the default backend (a RocksDB BlobDB instance). barrel_att_store is a thin dispatcher that selects a backend per database from att_opts.backend and routes calls to it, so additional backends (for example a local filesystem or an S3 object store) can be added without touching the document layer.
AttRef is the opaque handle returned by the open callback; the dispatcher tags it with the backend module. Stream is the opaque streaming handle returned by the put_stream / get_stream callbacks and embeds its att_ref.
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        Callbacks


        


  
    
      
    
    
      abort_stream/1



        
          
        

    

  


  

      

          -callback abort_stream(Stream :: map()) -> ok.


      



  



  
    
      
    
    
      att_changes/4


        (optional)


        
          
        

    

  


  

      

          -callback att_changes(AttRef :: map(), DbName :: binary(), Since :: term(), Opts :: map()) ->
                         {ok, [map()], LastSeq :: term()} | {error, term()}.


      



  



  
    
      
    
    
      att_floor/2


        (optional)


        
          
        

    

  


  

      

          -callback att_floor(AttRef :: map(), DbName :: binary()) -> term() | undefined.


      



  



  
    
      
    
    
      checkpoint/2


        (optional)


        
          
        

    

  


  

      

          -callback checkpoint(AttRef :: map(), Path :: string()) -> ok | {error, term()}.


      



  



  
    
      
    
    
      close/1



        
          
        

    

  


  

      

          -callback close(AttRef :: map()) -> ok.


      



  



  
    
      
    
    
      close_stream/1



        
          
        

    

  


  

      

          -callback close_stream(Stream :: map()) -> ok.


      



  



  
    
      
    
    
      delete/4



        
          
        

    

  


  

      

          -callback delete(AttRef :: map(), DbName :: binary(), DocId :: binary(), AttName :: binary()) ->
                    ok | {error, term()}.


      



  



  
    
      
    
    
      delete/5


        (optional)


        
          
        

    

  


  

      

          -callback delete(AttRef :: map(), DbName :: binary(), DocId :: binary(), AttName :: binary(), Opts :: map()) ->
                    ok | {error, term()}.


      



  



  
    
      
    
    
      delete_all/3



        
          
        

    

  


  

      

          -callback delete_all(AttRef :: map(), DbName :: binary(), DocId :: binary()) -> ok | {error, term()}.


      



  



  
    
      
    
    
      destroy/2


        (optional)


        
          
        

    

  


  

      

          -callback destroy(AttRef :: map(), DbName :: binary()) -> ok | {error, term()}.


      



  



  
    
      
    
    
      finish_stream/1



        
          
        

    

  


  

      

          -callback finish_stream(Stream :: map()) -> {ok, map()} | {error, term()}.


      



  



  
    
      
    
    
      fold/5



        
          
        

    

  


  

      

          -callback fold(AttRef :: map(), DbName :: binary(), DocId :: binary(), Fun :: fun(), Acc :: term()) ->
                  term().


      



  



  
    
      
    
    
      get/4



        
          
        

    

  


  

      

          -callback get(AttRef :: map(), DbName :: binary(), DocId :: binary(), AttName :: binary()) ->
                 {ok, binary()} | {error, term()}.


      



  



  
    
      
    
    
      get_info/4



        
          
        

    

  


  

      

          -callback get_info(AttRef :: map(), DbName :: binary(), DocId :: binary(), AttName :: binary()) ->
                      {ok, map()} | {error, term()}.


      



  



  
    
      
    
    
      get_stream/4



        
          
        

    

  


  

      

          -callback get_stream(AttRef :: map(), DbName :: binary(), DocId :: binary(), AttName :: binary()) ->
                        {ok, map()} | {error, term()}.


      



  



  
    
      
    
    
      open/2



        
          
        

    

  


  

      

          -callback open(Path :: string(), Options :: map()) -> {ok, AttRef :: map()} | {error, term()}.


      



  



  
    
      
    
    
      put/5



        
          
        

    

  


  

      

          -callback put(AttRef :: map(), DbName :: binary(), DocId :: binary(), AttName :: binary(), Data :: binary()) ->
                 {ok, Info :: map()} | {error, term()}.


      



  



  
    
      
    
    
      put/6



        
          
        

    

  


  

      

          -callback put(AttRef :: map(),
              DbName :: binary(),
              DocId :: binary(),
              AttName :: binary(),
              Data :: binary(),
              Opts :: map()) ->
                 {ok, Info :: map()} | {error, term()}.


      



  



  
    
      
    
    
      put_stream/5



        
          
        

    

  


  

      

          -callback put_stream(AttRef :: map(),
                     DbName :: binary(),
                     DocId :: binary(),
                     AttName :: binary(),
                     ContentType :: binary()) ->
                        {ok, map()} | {error, term()}.


      



  



  
    
      
    
    
      put_stream/6



        
          
        

    

  


  

      

          -callback put_stream(AttRef :: map(),
                     DbName :: binary(),
                     DocId :: binary(),
                     AttName :: binary(),
                     ContentType :: binary(),
                     Opts :: map()) ->
                        {ok, map()} | {error, term()}.


      



  



  
    
      
    
    
      read_chunk/1



        
          
        

    

  


  

      

          -callback read_chunk(Stream :: map()) -> {ok, binary(), map()} | eof | {error, term()}.


      



  



  
    
      
    
    
      rebuild_feed/2


        (optional)


        
          
        

    

  


  

      

          -callback rebuild_feed(AttRef :: map(), DbName :: binary()) -> {ok, map()} | {error, term()}.


      



  



  
    
      
    
    
      seek_stream/2


        (optional)


        
          
        

    

  


  

      

          -callback seek_stream(Stream :: map(), Offset :: non_neg_integer()) ->
                         {ok, map(), Skip :: non_neg_integer()}.


      



  



  
    
      
    
    
      sweep_att_feed/3


        (optional)


        
          
        

    

  


  

      

          -callback sweep_att_feed(AttRef :: map(), DbName :: binary(), Cutoff :: term()) ->
                            {ok, map()} | {error, term()}.


      



  



  
    
      
    
    
      write_chunk/2



        
          
        

    

  


  

      

          -callback write_chunk(Stream :: map(), Data :: binary()) -> {ok, map()} | {error, term()}.


      



  


        

      


  

  
    
    barrel_att_feed - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_att_feed 
    



      
Attachment change feed: the tracking layer that lets attachments replicate. Lives INSIDE the attachments RocksDB and is committed atomically with the blob write (one WriteBatch).
Keys are tagged 0xFF, provably disjoint from blob keys (their first byte is the high byte of a 16-bit db-name length, always 0x00):
    feed   <<16#FF, $C, DbNameLen:16, DbName, LocalHlc:12>>
    index  <<16#FF, $A, DbNameLen:16, DbName, DocIdLen:16, DocId, $:, Name>>
    meta   <<16#FF, $M, DbNameLen:16, DbName, "att_floor">>
Invariant: ONE feed row per (DocId, AttName), moved on every write (doc-feed style, not history style), so a full resync is one bounded feed walk. Put rows are never age-swept; delete tombstones sweep past the retention window, recorded by the floor.
Convergence: attachments have no version vectors, so bidirectional sync uses last-write-wins on an ORIGIN HLC that travels with the data (fresh local HLC for local writes, preserved from the source feed entry for replicated ones). Feed keys always use fresh local HLCs so the feed stays monotone; the origin rides in the values.

      


      
        Summary


  
    Types
  


    
      
        att_info/0

      


    


    
      
        change/0

      


    


    
      
        db_config/0

      


    


    
      
        db_name/0

      


    


    
      
        db_ref/0

      


    


    
      
        doc/0

      


    


    
      
        doc_info/0

      


    


    
      
        docid/0

      


    


    
      
        endpoint/0

      


    


    
      
        entry/0

      


    


    
      
        op/0

      


    


    
      
        rep_options/0

      


    


    
      
        rev_info/0

      


    


    
      
        revid/0

      


    


    
      
        revtree/0

      


    


    
      
        seq/0

      


    


    
      
        seq_string/0

      


    


    
      
        view_name/0

      


    


    
      
        view_result/0

      


    





  
    Functions
  


    
      
        att_changes(Ref, DbName, Since, Opts)

      


        Fold the feed since an HLC (exclusive), in write order. Options: limit. Returns the entries and the last visited HLC.



    


    
      
        att_floor(Ref, DbName)

      


        Oldest HLC the feed is complete from (undefined = never swept).



    


    
      
        check(Ref, DbName, DocId, AttName, IncomingOrigin, IncomingDigest)

      


        Last-write-wins guard for writes carrying an origin HLC. Deterministic across replicas: older origin loses; equal origins tie-break on digest byte order (equal digest = redelivery).



    


    
      
        decode_feed(_, Seq)

      


    


    
      
        decode_index(_)

      


    


    
      
        encode_feed(Op, _)

      


    


    
      
        encode_index(_)

      


    


    
      
        index_get(Ref, DbName, DocId, AttName)

      


        Current index entry for one attachment (delete tombstones are entries with op = delete).



    


    
      
        ops(Ref, DbName, DocId, AttName, Op, OriginHlc, Info)

      


        Batch ops recording one applied write: move the (DocId, Name) feed row to a fresh local HLC and rewrite the index row. Info carries digest/length/content_type (empty for deletes).



    


    
      
        sweep(Ref, DbName, Cutoff)

      


        Sweep delete tombstones older than the cutoff and advance the floor. Put rows are the live feed and are never swept.



    





      


      
        Types


        


  
    
      
    
    
      att_info/0



        
          
        

    

  


  

      

          -type att_info() ::
          #{name := binary(),
            content_type := binary(),
            length := non_neg_integer(),
            digest := binary(),
            chunked => boolean(),
            chunk_size => pos_integer(),
            chunk_count => pos_integer()}.


      



  



  
    
      
    
    
      change/0



        
          
        

    

  


  

      

          -type change() :: map().


      



  



  
    
      
    
    
      db_config/0



        
          
        

    

  


  

      

          -type db_config() :: #{path => string(), store => module(), atom() => term()}.


      



  



  
    
      
    
    
      db_name/0



        
          
        

    

  


  

      

          -type db_name() :: binary().


      



  



  
    
      
    
    
      db_ref/0



        
          
        

    

  


  

      

          -type db_ref() :: pid() | atom().


      



  



  
    
      
    
    
      doc/0



        
          
        

    

  


  

      

          -type doc() :: #{binary() => term()}.


      



  



  
    
      
    
    
      doc_info/0



        
          
        

    

  


  

      

          -type doc_info() :: #{id := docid(), rev := revid(), deleted := boolean(), revtree := revtree()}.


      



  



  
    
      
    
    
      docid/0



        
          
        

    

  


  

      

          -type docid() :: binary().


      



  



  
    
      
    
    
      endpoint/0



        
          
        

    

  


  

      

          -type endpoint() :: db_name() | {node(), db_name()} | {module(), term()}.


      



  



  
    
      
    
    
      entry/0



        
          
        

    

  


  

      

          -type entry() ::
          #{seq := barrel_hlc:timestamp(),
            origin := barrel_hlc:timestamp(),
            op := op(),
            id := docid(),
            name := binary(),
            digest := binary(),
            length := non_neg_integer(),
            content_type := binary()}.


      



  



  
    
      
    
    
      op/0



        
          
        

    

  


  

      

          -type op() :: put | delete.


      



  



  
    
      
    
    
      rep_options/0



        
          
        

    

  


  

      

          -type rep_options() ::
          #{continuous => boolean(),
            since => seq_string(),
            filter => fun((doc()) -> boolean()),
            atom() => term()}.


      



  



  
    
      
    
    
      rev_info/0



        
          
        

    

  


  

      

          -type rev_info() ::
          #{id := revid(),
            parent := revid() | undefined,
            deleted := boolean(),
            attachments => #{binary() => att_info()}}.


      



  



  
    
      
    
    
      revid/0



        
          
        

    

  


  

      

          -type revid() :: binary().


      



  



  
    
      
    
    
      revtree/0



        
          
        

    

  


  

      

          -type revtree() :: #{revid() => rev_info()}.


      



  



  
    
      
    
    
      seq/0



        
          
        

    

  


  

      

          -type seq() :: barrel_hlc:timestamp().


      



  



  
    
      
    
    
      seq_string/0



        
          
        

    

  


  

      

          -type seq_string() :: binary().


      



  



  
    
      
    
    
      view_name/0



        
          
        

    

  


  

      

          -type view_name() :: binary().


      



  



  
    
      
    
    
      view_result/0



        
          
        

    

  


  

      

          -type view_result() :: #{key := term(), value := term(), id := docid()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      att_changes(Ref, DbName, Since, Opts)



        
          
        

    

  


  

      

          -spec att_changes(rocksdb:db_handle(), db_name(), barrel_hlc:timestamp() | first, map()) ->
                     {ok, [entry()], barrel_hlc:timestamp() | first}.


      


Fold the feed since an HLC (exclusive), in write order. Options: limit. Returns the entries and the last visited HLC.

  



  
    
      
    
    
      att_floor(Ref, DbName)



        
          
        

    

  


  

      

          -spec att_floor(rocksdb:db_handle(), db_name()) -> barrel_hlc:timestamp() | undefined.


      


Oldest HLC the feed is complete from (undefined = never swept).

  



  
    
      
    
    
      check(Ref, DbName, DocId, AttName, IncomingOrigin, IncomingDigest)



        
          
        

    

  


  

      

          -spec check(rocksdb:db_handle(), db_name(), docid(), binary(), barrel_hlc:timestamp(), binary()) ->
               apply | ignored.


      


Last-write-wins guard for writes carrying an origin HLC. Deterministic across replicas: older origin loses; equal origins tie-break on digest byte order (equal digest = redelivery).

  



  
    
      
    
    
      decode_feed(_, Seq)



        
          
        

    

  


  

      

          -spec decode_feed(binary(), barrel_hlc:timestamp()) -> entry().


      



  



  
    
      
    
    
      decode_index(_)



        
          
        

    

  


  

      

          -spec decode_index(binary()) -> map().


      



  



  
    
      
    
    
      encode_feed(Op, _)



        
          
        

    

  


  

      

          -spec encode_feed(op(), map()) -> binary().


      



  



  
    
      
    
    
      encode_index(_)



        
          
        

    

  


  

      

          -spec encode_index(map()) -> binary().


      



  



  
    
      
    
    
      index_get(Ref, DbName, DocId, AttName)



        
          
        

    

  


  

      

          -spec index_get(rocksdb:db_handle(), db_name(), docid(), binary()) -> {ok, map()} | not_found.


      


Current index entry for one attachment (delete tombstones are entries with op = delete).

  



  
    
      
    
    
      ops(Ref, DbName, DocId, AttName, Op, OriginHlc, Info)



        
          
        

    

  


  

      

          -spec ops(rocksdb:db_handle(), db_name(), docid(), binary(), op(), barrel_hlc:timestamp(), map()) ->
             [term()].


      


Batch ops recording one applied write: move the (DocId, Name) feed row to a fresh local HLC and rewrite the index row. Info carries digest/length/content_type (empty for deletes).

  



  
    
      
    
    
      sweep(Ref, DbName, Cutoff)



        
          
        

    

  


  

      

          -spec sweep(rocksdb:db_handle(), db_name(), barrel_hlc:timestamp()) ->
               {ok, #{tombstones_swept := non_neg_integer()}}.


      


Sweep delete tombstones older than the cutoff and advance the floor. Put rows are the live feed and are never swept.
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barrel_att_store 
    



      
Attachment store dispatcher.
Selects an attachment backend (a barrel_att_backend) per database and routes all attachment calls to it. The backend is chosen from att_opts.backend at open/2 (default blob, the RocksDB BlobDB backend; none for a database that structurally never stores attachments -- see barrel_att_store_none) via backend_module/1, resolved to a module and tagged into the returned att_ref. Streaming handles embed their att_ref, so streaming calls dispatch to the same backend.
Backends can be optional sibling apps (e.g. barrel_att_s3`, kept out of the default embeddable build so it doesnt pull in livery_s3/livery); is_available/1 probes for one at runtime via code:ensure_loaded/1, the same pattern barrel_vectordb_index uses for the optional FAISS backend, so open/2 fails cleanly with {error, {backend_unavailable, _}} rather than crashing on an unloaded module.
Callers (barrel_att, barrel_docdb, barrel_db_server) keep using this module; the backend split is transparent to them. This dispatcher is also the single keyspace choke point: every DbName resolves here, so backends always build blob and att-feed keys with the keyspace.

      


      
        Summary


  
    Types
  


    
      
        att_ref/0

      


    


    
      
        att_stream/0

      


    





  
    Functions
  


    
      
        abort_stream(Stream)

      


    


    
      
        att_changes(AttRef, DbName, Since, Opts)

      


        Attachment feed entries since an HLC (exclusive).



    


    
      
        att_floor(AttRef, DbName)

      


    


    
      
        backend_module(Module)

      


        Resolve a symbolic backend name to its implementation module. A bare module atom (not blob/s3) passes through unchanged, for back-compat with any caller that already names a module directly.



    


    
      
        checkpoint(AttRef, Path)

      


        Hard-link snapshot of the attachment store into Path (timeline forks). {error, unsupported} for backends without it.



    


    
      
        close(AttRef)

      


    


    
      
        close_stream(Stream)

      


    


    
      
        delete(AttRef, DbName, DocId, AttName)

      


    


    
      
        delete(AttRef, DbName, DocId, AttName, Opts)

      


        Delete with options (origin_hlc for replicated deletes).



    


    
      
        delete_all(AttRef, DbName, DocId)

      


    


    
      
        destroy(AttRef, DbName)

      


        Erase anything the backend owns beyond its local directory (e.g. S3 objects). {error, unsupported} for backends without it -- callers (delete_db) treat that as nothing extra to do.



    


    
      
        finish_stream(Stream)

      


    


    
      
        fold(AttRef, DbName, DocId, Fun, Acc)

      


    


    
      
        get(AttRef, DbName, DocId, AttName)

      


    


    
      
        get_info(AttRef, DbName, DocId, AttName)

      


    


    
      
        get_stream(AttRef, DbName, DocId, AttName)

      


    


    
      
        get_stream(AttRef, DbName, DocId, AttName, Opts)

      


        Open a read stream over a byte range of an attachment. offset (default 0) is where reading starts and length (default infinity) caps the bytes returned. Backends exporting seek_stream/2 jump straight to the right chunk; others are read from the start and the leading bytes dropped.



    


    
      
        is_available(Module)

      


        Whether a backend's implementation is present in the build. blob ships with barrel_docdb itself; other backends are optional sibling apps (opted into the build via their own rebar profile) probed for at runtime, same pattern as barrel_vectordb_index:is_available/1 for the optional FAISS backend.



    


    
      
        open(Path, Options)

      


    


    
      
        put(AttRef, DbName, DocId, AttName, Data)

      


    


    
      
        put(AttRef, DbName, DocId, AttName, Data, Opts)

      


    


    
      
        put_stream(AttRef, DbName, DocId, AttName, ContentType)

      


    


    
      
        put_stream(AttRef, DbName, DocId, AttName, ContentType, Opts)

      


    


    
      
        read_chunk(Stream)

      


    


    
      
        rebuild_feed(AttRef, DbName)

      


    


    
      
        supports_sync(AttRef)

      


        Whether this database's backend supports attachment sync.



    


    
      
        sweep_att_feed(AttRef, DbName, Cutoff)

      


    


    
      
        write_chunk(Stream, Data)

      


    





      


      
        Types


        


  
    
      
    
    
      att_ref/0



        
          
        

    

  


  

      

          -type att_ref() :: #{backend => module(), _ => _}.


      



  



  
    
      
    
    
      att_stream/0



        
          
        

    

  


  

      

          -type att_stream() :: #{att_ref := att_ref(), _ => _}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      abort_stream(Stream)



        
          
        

    

  


  

      

          -spec abort_stream(att_stream()) -> ok.


      



  



  
    
      
    
    
      att_changes(AttRef, DbName, Since, Opts)



        
          
        

    

  


  

      

          -spec att_changes(att_ref(), binary(), term(), map()) -> {ok, [map()], term()} | {error, term()}.


      


Attachment feed entries since an HLC (exclusive).

  



  
    
      
    
    
      att_floor(AttRef, DbName)



        
          
        

    

  


  

      

          -spec att_floor(att_ref(), binary()) -> term() | undefined.


      



  



  
    
      
    
    
      backend_module(Module)



        
          
        

    

  


  

      

          -spec backend_module(atom()) -> module().


      


Resolve a symbolic backend name to its implementation module. A bare module atom (not blob/s3) passes through unchanged, for back-compat with any caller that already names a module directly.

  



  
    
      
    
    
      checkpoint(AttRef, Path)



        
          
        

    

  


  

      

          -spec checkpoint(att_ref(), string()) -> ok | {error, term()}.


      


Hard-link snapshot of the attachment store into Path (timeline forks). {error, unsupported} for backends without it.

  



  
    
      
    
    
      close(AttRef)



        
          
        

    

  


  

      

          -spec close(att_ref()) -> ok.


      



  



  
    
      
    
    
      close_stream(Stream)



        
          
        

    

  


  

      

          -spec close_stream(att_stream()) -> ok.


      



  



  
    
      
    
    
      delete(AttRef, DbName, DocId, AttName)



        
          
        

    

  


  

      

          -spec delete(att_ref(), binary(), binary(), binary()) -> ok | {error, term()}.


      



  



  
    
      
    
    
      delete(AttRef, DbName, DocId, AttName, Opts)



        
          
        

    

  


  

      

          -spec delete(att_ref(), binary(), binary(), binary(), map()) -> ok | {error, term()}.


      


Delete with options (origin_hlc for replicated deletes).

  



  
    
      
    
    
      delete_all(AttRef, DbName, DocId)



        
          
        

    

  


  

      

          -spec delete_all(att_ref(), binary(), binary()) -> ok | {error, term()}.


      



  



  
    
      
    
    
      destroy(AttRef, DbName)



        
          
        

    

  


  

      

          -spec destroy(att_ref(), binary()) -> ok | {error, term()}.


      


Erase anything the backend owns beyond its local directory (e.g. S3 objects). {error, unsupported} for backends without it -- callers (delete_db) treat that as nothing extra to do.

  



  
    
      
    
    
      finish_stream(Stream)



        
          
        

    

  


  

      

          -spec finish_stream(att_stream()) -> {ok, map()} | {ok, ignored} | {error, term()}.


      



  



  
    
      
    
    
      fold(AttRef, DbName, DocId, Fun, Acc)



        
          
        

    

  


  

      

          -spec fold(att_ref(), binary(), binary(), fun(), term()) -> term().


      



  



  
    
      
    
    
      get(AttRef, DbName, DocId, AttName)



        
          
        

    

  


  

      

          -spec get(att_ref(), binary(), binary(), binary()) -> {ok, binary()} | not_found | {error, term()}.


      



  



  
    
      
    
    
      get_info(AttRef, DbName, DocId, AttName)



        
          
        

    

  


  

      

          -spec get_info(att_ref(), binary(), binary(), binary()) -> {ok, map()} | {error, term()}.


      



  



  
    
      
    
    
      get_stream(AttRef, DbName, DocId, AttName)



        
          
        

    

  


  

      

          -spec get_stream(att_ref(), binary(), binary(), binary()) -> {ok, att_stream()} | {error, term()}.


      



  



  
    
      
    
    
      get_stream(AttRef, DbName, DocId, AttName, Opts)



        
          
        

    

  


  

      

          -spec get_stream(att_ref(), binary(), binary(), binary(), map()) -> {ok, att_stream()} | {error, term()}.


      


Open a read stream over a byte range of an attachment. offset (default 0) is where reading starts and length (default infinity) caps the bytes returned. Backends exporting seek_stream/2 jump straight to the right chunk; others are read from the start and the leading bytes dropped.

  



  
    
      
    
    
      is_available(Module)



        
          
        

    

  


  

      

          -spec is_available(atom()) -> boolean().


      


Whether a backend's implementation is present in the build. blob ships with barrel_docdb itself; other backends are optional sibling apps (opted into the build via their own rebar profile) probed for at runtime, same pattern as barrel_vectordb_index:is_available/1 for the optional FAISS backend.

  



  
    
      
    
    
      open(Path, Options)



        
          
        

    

  


  

      

          -spec open(string(), map()) -> {ok, att_ref()} | {error, term()}.


      



  



  
    
      
    
    
      put(AttRef, DbName, DocId, AttName, Data)



        
          
        

    

  


  

      

          -spec put(att_ref(), binary(), binary(), binary(), binary()) -> {ok, map()} | {error, term()}.


      



  



  
    
      
    
    
      put(AttRef, DbName, DocId, AttName, Data, Opts)



        
          
        

    

  


  

      

          -spec put(att_ref(), binary(), binary(), binary(), binary(), map()) -> {ok, map()} | {error, term()}.


      



  



  
    
      
    
    
      put_stream(AttRef, DbName, DocId, AttName, ContentType)



        
          
        

    

  


  

      

          -spec put_stream(att_ref(), binary(), binary(), binary(), binary()) ->
                    {ok, att_stream()} | {error, term()}.


      



  



  
    
      
    
    
      put_stream(AttRef, DbName, DocId, AttName, ContentType, Opts)



        
          
        

    

  


  

      

          -spec put_stream(att_ref(), binary(), binary(), binary(), binary(), map()) ->
                    {ok, att_stream()} | {error, term()}.


      



  



  
    
      
    
    
      read_chunk(Stream)



        
          
        

    

  


  

      

          -spec read_chunk(att_stream()) -> {ok, binary(), att_stream()} | eof | {error, term()}.


      



  



  
    
      
    
    
      rebuild_feed(AttRef, DbName)



        
          
        

    

  


  

      

          -spec rebuild_feed(att_ref(), binary()) -> {ok, map()} | {error, term()}.


      



  



  
    
      
    
    
      supports_sync(AttRef)



        
          
        

    

  


  

      

          -spec supports_sync(att_ref()) -> boolean().


      


Whether this database's backend supports attachment sync.

  



  
    
      
    
    
      sweep_att_feed(AttRef, DbName, Cutoff)



        
          
        

    

  


  

      

          -spec sweep_att_feed(att_ref(), binary(), term()) -> {ok, map()} | {error, term()}.


      



  



  
    
      
    
    
      write_chunk(Stream, Data)



        
          
        

    

  


  

      

          -spec write_chunk(att_stream(), binary()) -> {ok, att_stream()} | {error, term()}.


      



  


        

      


  

  
    
    barrel_att_store_blob - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_att_store_blob 
    



      
BlobDB storage backend for attachments
Uses a separate RocksDB instance with BlobDB enabled for storing attachment binary data. This avoids compaction issues from mixing small documents with large blobs.
Large attachments (>= chunk_threshold) are stored as chunks for streaming support. Small attachments are stored as single values.
This is the default attachment backend, selected by barrel_att_store when no other backend is configured.
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        revid/0

      


    


    
      
        revtree/0

      


    


    
      
        seq/0

      


    


    
      
        seq_string/0

      


    


    
      
        view_name/0

      


    


    
      
        view_result/0

      


    





  
    Functions
  


    
      
        abort_stream(_)

      


        Abort a put stream and clean up any written chunks



    


    
      
        att_changes(_, DbName, Since, Opts)

      


        Feed entries since an HLC (exclusive). See barrel_att_feed.



    


    
      
        att_floor(_, DbName)

      


    


    
      
        checkpoint(_, Path)

      


        Hard-link snapshot into Path (timeline forks); the target must not exist.



    


    
      
        close(_)

      


        Close the attachment store



    


    
      
        close_stream(Stream)

      


        Close a stream (currently a no-op, but included for API completeness)



    


    
      
        delete(AttRef, DbName, DocId, AttName)

      


        Delete an attachment Handles both single-value and chunked attachments.



    


    
      
        delete(_, DbName, DocId, AttName, Opts)

      


        Delete with options (origin_hlc for replicated deletes: the last-write-wins guard applies, and a tombstone lands even when the attachment was never seen locally).



    


    
      
        delete_all(AttRef, DbName, DocId)

      


        Delete all attachments for a document



    


    
      
        finish_stream(_)

      


        Finish a put stream: verify the digest, run the LWW guard, and commit metadata + feed row in one batch. Nothing is visible until this batch lands (chunks without metadata are unreadable), so a digest mismatch or a lost LWW race leaves nothing committed.



    


    
      
        fold(_, DbName, DocId, Fun, Acc)

      


        Fold over all attachments for a document



    


    
      
        get(AttRef, DbName, DocId, AttName)

      


        Retrieve an attachment Automatically handles both single-value and chunked attachments.



    


    
      
        get_info(_, DbName, DocId, AttName)

      


        Get attachment info/metadata without reading the data



    


    
      
        get_stream(AttRef, DbName, DocId, AttName)

      


        Open a stream for reading an attachment



    


    
      
        open(Path, Options)

      


        Open an attachment store with BlobDB enabled



    


    
      
        put(AttRef, DbName, DocId, AttName, Data)

      


        Store an attachment (async by default) Small attachments are stored as single values. Large attachments (>= chunk_threshold) are stored as chunks.



    


    
      
        put(AttRef, DbName, DocId, AttName, Data, Opts)

      


        Store an attachment with options Options: - sync: boolean() - if true, sync to disk before returning (default: false) Options: - sync: sync to disk before returning - content_type: override the name-derived content type (replication preserves the source's) - origin_hlc: replicated write; the last-write-wins guard may answer {ok, ignored} - expected_digest: verify the data against a digest before committing anything



    


    
      
        put_stream(AttRef, DbName, DocId, AttName, ContentType)

      


        Open a stream for writing an attachment Returns a stream handle that can be used with write_chunk/2 and finish_stream/1



    


    
      
        put_stream(AttRef, DbName, DocId, AttName, ContentType, Opts)

      


    


    
      
        read_chunk(Stream)

      


        Read the next chunk from a stream



    


    
      
        rebuild_feed(AttRef, DbName)

      


        Maintenance escape hatch: synthesize feed rows for attachments written before the feed existed (format-break stance: they do not sync otherwise). Rebuilt entries carry the MINIMUM origin so any real write, local or remote, wins the LWW race against them; two rebuilt replicas converge by digest tie-break. Safe to re-run.



    


    
      
        seek_stream(Stream, Offset)

      


        Move a fresh read stream to the chunk holding byte Offset. Returns the bytes to drop from that chunk.



    


    
      
        sweep_att_feed(_, DbName, Cutoff)

      


    


    
      
        write_chunk(Stream, Data)

      


        Write data to a put stream Data is buffered and written in chunks



    





      


      
        Types


        


  
    
      
    
    
      att_info/0



        
          
        

    

  


  

      

          -type att_info() ::
          #{name := binary(),
            content_type := binary(),
            length := non_neg_integer(),
            digest := binary(),
            chunked => boolean(),
            chunk_size => pos_integer(),
            chunk_count => pos_integer()}.


      



  



  
    
      
    
    
      att_ref/0



        
          
        

    

  


  

      

          -type att_ref() ::
          #{ref := rocksdb:db_handle(),
            path := string(),
            chunk_threshold => pos_integer(),
            chunk_size => pos_integer(),
            env => rocksdb:env_handle()}.


      



  



  
    
      
    
    
      att_stream/0



        
          
        

    

  


  

      

          -type att_stream() ::
          #{att_ref := att_ref(),
            db_name := binary(),
            doc_id := binary(),
            att_name := binary(),
            info := att_info(),
            chunk_index := non_neg_integer(),
            chunk_count := non_neg_integer()}.


      



  



  
    
      
    
    
      change/0



        
          
        

    

  


  

      

          -type change() :: map().


      



  



  
    
      
    
    
      db_config/0



        
          
        

    

  


  

      

          -type db_config() :: #{path => string(), store => module(), atom() => term()}.


      



  



  
    
      
    
    
      db_name/0



        
          
        

    

  


  

      

          -type db_name() :: binary().


      



  



  
    
      
    
    
      db_ref/0



        
          
        

    

  


  

      

          -type db_ref() :: pid() | atom().


      



  



  
    
      
    
    
      doc/0



        
          
        

    

  


  

      

          -type doc() :: #{binary() => term()}.


      



  



  
    
      
    
    
      doc_info/0



        
          
        

    

  


  

      

          -type doc_info() :: #{id := docid(), rev := revid(), deleted := boolean(), revtree := revtree()}.


      



  



  
    
      
    
    
      docid/0



        
          
        

    

  


  

      

          -type docid() :: binary().


      



  



  
    
      
    
    
      endpoint/0



        
          
        

    

  


  

      

          -type endpoint() :: db_name() | {node(), db_name()} | {module(), term()}.


      



  



  
    
      
    
    
      rep_options/0



        
          
        

    

  


  

      

          -type rep_options() ::
          #{continuous => boolean(),
            since => seq_string(),
            filter => fun((doc()) -> boolean()),
            atom() => term()}.


      



  



  
    
      
    
    
      rev_info/0



        
          
        

    

  


  

      

          -type rev_info() ::
          #{id := revid(),
            parent := revid() | undefined,
            deleted := boolean(),
            attachments => #{binary() => att_info()}}.


      



  



  
    
      
    
    
      revid/0



        
          
        

    

  


  

      

          -type revid() :: binary().


      



  



  
    
      
    
    
      revtree/0



        
          
        

    

  


  

      

          -type revtree() :: #{revid() => rev_info()}.


      



  



  
    
      
    
    
      seq/0



        
          
        

    

  


  

      

          -type seq() :: barrel_hlc:timestamp().


      



  



  
    
      
    
    
      seq_string/0



        
          
        

    

  


  

      

          -type seq_string() :: binary().


      



  



  
    
      
    
    
      view_name/0



        
          
        

    

  


  

      

          -type view_name() :: binary().


      



  



  
    
      
    
    
      view_result/0



        
          
        

    

  


  

      

          -type view_result() :: #{key := term(), value := term(), id := docid()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      abort_stream(_)



        
          
        

    

  


  

      

          -spec abort_stream(map()) -> ok.


      


Abort a put stream and clean up any written chunks

  



  
    
      
    
    
      att_changes(_, DbName, Since, Opts)



        
          
        

    

  


  

      

          -spec att_changes(att_ref(), db_name(), barrel_hlc:timestamp() | first, map()) ->
                     {ok, [barrel_att_feed:entry()], barrel_hlc:timestamp() | first}.


      


Feed entries since an HLC (exclusive). See barrel_att_feed.

  



  
    
      
    
    
      att_floor(_, DbName)



        
          
        

    

  


  

      

          -spec att_floor(att_ref(), db_name()) -> barrel_hlc:timestamp() | undefined.


      



  



  
    
      
    
    
      checkpoint(_, Path)



        
          
        

    

  


  

      

          -spec checkpoint(att_ref(), string()) -> ok | {error, term()}.


      


Hard-link snapshot into Path (timeline forks); the target must not exist.

  



  
    
      
    
    
      close(_)



        
          
        

    

  


  

      

          -spec close(att_ref()) -> ok.


      


Close the attachment store

  



  
    
      
    
    
      close_stream(Stream)



        
          
        

    

  


  

      

          -spec close_stream(att_stream()) -> ok.


      


Close a stream (currently a no-op, but included for API completeness)

  



  
    
      
    
    
      delete(AttRef, DbName, DocId, AttName)



        
          
        

    

  


  

      

          -spec delete(att_ref(), db_name(), docid(), binary()) -> ok | {error, term()}.


      


Delete an attachment Handles both single-value and chunked attachments.

  



  
    
      
    
    
      delete(_, DbName, DocId, AttName, Opts)



        
          
        

    

  


  

      

          -spec delete(att_ref(), db_name(), docid(), binary(), map()) -> ok | {error, term()}.


      


Delete with options (origin_hlc for replicated deletes: the last-write-wins guard applies, and a tombstone lands even when the attachment was never seen locally).

  



  
    
      
    
    
      delete_all(AttRef, DbName, DocId)



        
          
        

    

  


  

      

          -spec delete_all(att_ref(), db_name(), docid()) -> ok | {error, term()}.


      


Delete all attachments for a document

  



  
    
      
    
    
      finish_stream(_)



        
          
        

    

  


  

      

          -spec finish_stream(map()) -> {ok, att_info()} | {ok, ignored} | {error, term()}.


      


Finish a put stream: verify the digest, run the LWW guard, and commit metadata + feed row in one batch. Nothing is visible until this batch lands (chunks without metadata are unreadable), so a digest mismatch or a lost LWW race leaves nothing committed.

  



  
    
      
    
    
      fold(_, DbName, DocId, Fun, Acc)



        
          
        

    

  


  

      

          -spec fold(att_ref(), db_name(), docid(), fun(), term()) -> term().


      


Fold over all attachments for a document

  



  
    
      
    
    
      get(AttRef, DbName, DocId, AttName)



        
          
        

    

  


  

      

          -spec get(att_ref(), db_name(), docid(), binary()) -> {ok, binary()} | not_found | {error, term()}.


      


Retrieve an attachment Automatically handles both single-value and chunked attachments.

  



  
    
      
    
    
      get_info(_, DbName, DocId, AttName)



        
          
        

    

  


  

      

          -spec get_info(att_ref(), db_name(), docid(), binary()) -> {ok, att_info()} | {error, term()}.


      


Get attachment info/metadata without reading the data

  



  
    
      
    
    
      get_stream(AttRef, DbName, DocId, AttName)



        
          
        

    

  


  

      

          -spec get_stream(att_ref(), db_name(), docid(), binary()) -> {ok, att_stream()} | {error, term()}.


      


Open a stream for reading an attachment

  



  
    
      
    
    
      open(Path, Options)



        
          
        

    

  


  

      

          -spec open(string(), map()) -> {ok, att_ref()} | {error, term()}.


      


Open an attachment store with BlobDB enabled

  



  
    
      
    
    
      put(AttRef, DbName, DocId, AttName, Data)



        
          
        

    

  


  

      

          -spec put(att_ref(), db_name(), docid(), binary(), binary()) -> {ok, att_info()} | {error, term()}.


      


Store an attachment (async by default) Small attachments are stored as single values. Large attachments (>= chunk_threshold) are stored as chunks.

  



  
    
      
    
    
      put(AttRef, DbName, DocId, AttName, Data, Opts)



        
          
        

    

  


  

      

          -spec put(att_ref(), db_name(), docid(), binary(), binary(), map()) ->
             {ok, att_info()} | {ok, ignored} | {error, term()}.


      


Store an attachment with options Options: - sync: boolean() - if true, sync to disk before returning (default: false) Options: - sync: sync to disk before returning - content_type: override the name-derived content type (replication preserves the source's) - origin_hlc: replicated write; the last-write-wins guard may answer {ok, ignored} - expected_digest: verify the data against a digest before committing anything

  



  
    
      
    
    
      put_stream(AttRef, DbName, DocId, AttName, ContentType)



        
          
        

    

  


  

      

          -spec put_stream(att_ref(), db_name(), docid(), binary(), binary()) -> {ok, map()} | {error, term()}.


      


Open a stream for writing an attachment Returns a stream handle that can be used with write_chunk/2 and finish_stream/1

  



  
    
      
    
    
      put_stream(AttRef, DbName, DocId, AttName, ContentType, Opts)



        
          
        

    

  


  

      

          -spec put_stream(att_ref(), db_name(), docid(), binary(), binary(), map()) ->
                    {ok, map()} | {error, term()}.


      



  



  
    
      
    
    
      read_chunk(Stream)



        
          
        

    

  


  

      

          -spec read_chunk(att_stream()) -> {ok, binary(), att_stream()} | eof | {error, term()}.


      


Read the next chunk from a stream

  



  
    
      
    
    
      rebuild_feed(AttRef, DbName)



        
          
        

    

  


  

      

          -spec rebuild_feed(att_ref(), db_name()) -> {ok, #{rows := non_neg_integer()}}.


      


Maintenance escape hatch: synthesize feed rows for attachments written before the feed existed (format-break stance: they do not sync otherwise). Rebuilt entries carry the MINIMUM origin so any real write, local or remote, wins the LWW race against them; two rebuilt replicas converge by digest tie-break. Safe to re-run.

  



  
    
      
    
    
      seek_stream(Stream, Offset)



        
          
        

    

  


  

      

          -spec seek_stream(att_stream(), non_neg_integer()) -> {ok, att_stream(), non_neg_integer()}.


      


Move a fresh read stream to the chunk holding byte Offset. Returns the bytes to drop from that chunk.

  



  
    
      
    
    
      sweep_att_feed(_, DbName, Cutoff)



        
          
        

    

  


  

      

          -spec sweep_att_feed(att_ref(), db_name(), barrel_hlc:timestamp()) ->
                        {ok, #{tombstones_swept := non_neg_integer()}}.


      



  



  
    
      
    
    
      write_chunk(Stream, Data)



        
          
        

    

  


  

      

          -spec write_chunk(map(), binary()) -> {ok, map()} | {error, term()}.


      


Write data to a put stream Data is buffered and written in chunks

  


        

      


  

  
    
    barrel_att_store_none - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_att_store_none 
    



      
Attachment backend that stores nothing.
For databases that structurally never accept attachments -- barrel's own _barrel_system and _replication_tasks (see barrel_docdb.erl's ensure_system_db/0 and barrel_rep_tasks.erl's ensure_tasks_db/0), which only ever call put_local_doc/3. barrel_db_server opens an attachment store unconditionally for every database (see its init/8), and the default backend, barrel_att_store_blob, is a real RocksDB instance: even completely empty, RocksDB preallocates its WAL file (~1.1x write_buffer_size -- 64MB default -> ~70.4MB) and its MANIFEST (4MB), a fixed ~74MB floor paid once per database regardless of whether a single attachment is ever stored. Measured on a real deployment (hecate-agora, 2026-09-05): two internal databases that only ever hold a handful of small local docs were paying this floor TWICE each (once for docs, once for attachments) -- ~298MB of a 455MB total, dwarfing the actual content by two orders of magnitude.
Select this backend via att_opts => #{backend => none} on barrel_docdb:create_db/2. Every mutating call returns {error, attachments_disabled}; every read call returns the same "nothing here" result a real backend would return for a document that happens to have zero attachments (not_found from get/4, {error, not_found} from get_info/4, the accumulator unchanged from fold/5), so a caller that never writes an attachment cannot tell the difference. checkpoint/2 and destroy/2 are deliberately not exported (like barrel_att_s3_store and the test-only minimal backend): barrel_att_store degrades those to {error, unsupported} / a no-op respectively -- a none-backed database cannot be forked via timeline branching, which is fine for _barrel_system and _replication_tasks (neither is ever branched) but is a real limitation for anyone else opting into this backend.
purge_existing => true removes an attachments/ directory left by a previous backend on open. Only for databases known to never hold attachments: it deletes whatever is there.

      


      
        Summary


  
    Functions
  


    
      
        abort_stream(Stream)

      


    


    
      
        close(AttRef)

      


    


    
      
        close_stream(Stream)

      


    


    
      
        delete(AttRef, DbName, DocId, AttName)

      


    


    
      
        delete(AttRef, DbName, DocId, AttName, Opts)

      


        Replicated delete: exported so callers that skip the supports_sync check get an error, not undef.



    


    
      
        delete_all(AttRef, DbName, DocId)

      


        Deleting all (zero) attachments a document has is trivially successful, same as a real backend would report for a document that never had any.



    


    
      
        finish_stream(Stream)

      


    


    
      
        fold(AttRef, DbName, DocId, Fun, Acc)

      


        Nothing to fold over; the accumulator passes through unchanged, same as a real backend would do for a document with zero attachments.



    


    
      
        get(AttRef, DbName, DocId, AttName)

      


        Same shape as a real backend asked for an attachment that was never stored: not_found, not an error.



    


    
      
        get_info(AttRef, DbName, DocId, AttName)

      


    


    
      
        get_stream(AttRef, DbName, DocId, AttName)

      


    


    
      
        open(Path, Options)

      


        No RocksDB instance, no directory. With purge_existing => true, a stale store left at Path by a previous backend is removed.



    


    
      
        put(AttRef, DbName, DocId, AttName, Data)

      


    


    
      
        put(AttRef, DbName, DocId, AttName, Data, Opts)

      


    


    
      
        put_stream(AttRef, DbName, DocId, AttName, ContentType)

      


    


    
      
        put_stream(AttRef, DbName, DocId, AttName, ContentType, Opts)

      


    


    
      
        read_chunk(Stream)

      


    


    
      
        rebuild_feed(AttRef, DbName)

      


        Exported for the same reason as delete/5.



    


    
      
        write_chunk(Stream, Data)

      


    





      


      
        Functions


        


  
    
      
    
    
      abort_stream(Stream)



        
          
        

    

  


  

      

          -spec abort_stream(map()) -> ok.


      



  



  
    
      
    
    
      close(AttRef)



        
          
        

    

  


  

      

          -spec close(map()) -> ok.


      



  



  
    
      
    
    
      close_stream(Stream)



        
          
        

    

  


  

      

          -spec close_stream(map()) -> ok.


      



  



  
    
      
    
    
      delete(AttRef, DbName, DocId, AttName)



        
          
        

    

  


  

      

          -spec delete(map(), binary(), binary(), binary()) -> {error, attachments_disabled}.


      



  



  
    
      
    
    
      delete(AttRef, DbName, DocId, AttName, Opts)



        
          
        

    

  


  

      

          -spec delete(map(), binary(), binary(), binary(), map()) -> {error, attachments_disabled}.


      


Replicated delete: exported so callers that skip the supports_sync check get an error, not undef.

  



  
    
      
    
    
      delete_all(AttRef, DbName, DocId)



        
          
        

    

  


  

      

          -spec delete_all(map(), binary(), binary()) -> ok.


      


Deleting all (zero) attachments a document has is trivially successful, same as a real backend would report for a document that never had any.

  



  
    
      
    
    
      finish_stream(Stream)



        
          
        

    

  


  

      

          -spec finish_stream(map()) -> {error, attachments_disabled}.


      



  



  
    
      
    
    
      fold(AttRef, DbName, DocId, Fun, Acc)



        
          
        

    

  


  

      

          -spec fold(map(), binary(), binary(), fun(), term()) -> term().


      


Nothing to fold over; the accumulator passes through unchanged, same as a real backend would do for a document with zero attachments.

  



  
    
      
    
    
      get(AttRef, DbName, DocId, AttName)



        
          
        

    

  


  

      

          -spec get(map(), binary(), binary(), binary()) -> not_found.


      


Same shape as a real backend asked for an attachment that was never stored: not_found, not an error.

  



  
    
      
    
    
      get_info(AttRef, DbName, DocId, AttName)



        
          
        

    

  


  

      

          -spec get_info(map(), binary(), binary(), binary()) -> {error, not_found}.


      



  



  
    
      
    
    
      get_stream(AttRef, DbName, DocId, AttName)



        
          
        

    

  


  

      

          -spec get_stream(map(), binary(), binary(), binary()) -> {error, not_found}.


      



  



  
    
      
    
    
      open(Path, Options)



        
          
        

    

  


  

      

          -spec open(string(), map()) -> {ok, map()} | {error, term()}.


      


No RocksDB instance, no directory. With purge_existing => true, a stale store left at Path by a previous backend is removed.

  



  
    
      
    
    
      put(AttRef, DbName, DocId, AttName, Data)



        
          
        

    

  


  

      

          -spec put(map(), binary(), binary(), binary(), binary()) -> {error, attachments_disabled}.


      



  



  
    
      
    
    
      put(AttRef, DbName, DocId, AttName, Data, Opts)



        
          
        

    

  


  

      

          -spec put(map(), binary(), binary(), binary(), binary(), map()) -> {error, attachments_disabled}.


      



  



  
    
      
    
    
      put_stream(AttRef, DbName, DocId, AttName, ContentType)



        
          
        

    

  


  

      

          -spec put_stream(map(), binary(), binary(), binary(), binary()) -> {error, attachments_disabled}.


      



  



  
    
      
    
    
      put_stream(AttRef, DbName, DocId, AttName, ContentType, Opts)



        
          
        

    

  


  

      

          -spec put_stream(map(), binary(), binary(), binary(), binary(), map()) -> {error, attachments_disabled}.


      



  



  
    
      
    
    
      read_chunk(Stream)



        
          
        

    

  


  

      

          -spec read_chunk(map()) -> eof.


      



  



  
    
      
    
    
      rebuild_feed(AttRef, DbName)



        
          
        

    

  


  

      

          -spec rebuild_feed(map(), binary()) -> {error, attachments_disabled}.


      


Exported for the same reason as delete/5.

  



  
    
      
    
    
      write_chunk(Stream, Data)



        
          
        

    

  


  

      

          -spec write_chunk(map(), binary()) -> {error, attachments_disabled}.


      



  


        

      


  

  
    
    barrel_bql - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_bql 
    



      
BQL, barrel's PartiQL dialect: the public compile surface.
Pipeline: lex -> parse -> canonicalize -> validate -> lower. The resulting plan carries a barrel_query spec for the document scan, an optional table-function source (executed by the barrel module, never here), an optional unnest, and per-row post stages.
  {ok, Plan} = barrel_bql:compile(
      <<"SELECT title FROM db WHERE type = 'post' LIMIT 10">>),
  {ok, Plan2} = barrel_bql:compile(
      <<"SELECT * FROM db WHERE org = $org">>,
      #{params => #{<<"org">> => <<"acme">>}}).

      


      
        Summary


  
    Types
  


    
      
        bql_error/0

      


    


    
      
        loc/0

      


    


    
      
        plan/0

      


    





  
    Functions
  


    
      
        compile(Input)

      


        Compile BQL source (or a parsed AST) to an executable plan.



    


    
      
        compile(Ast, Opts)

      


    


    
      
        format_error(_)

      


        One-line human rendering of a compile error, for logs and the REST 400 body.



    


    
      
        parse(Source)

      


        Parse BQL source to its AST. Locations are {Line, Column}.



    





      


      
        Types


        


  
    
      
    
    
      bql_error/0



        
          
        

    

  


  

      

          -type bql_error() :: {parse_error, loc(), binary()} | {invalid_query, loc() | undefined, tuple()}.


      



  



  
    
      
    
    
      loc/0



        
          
        

    

  


  

      

          -type loc() :: barrel_bql_ast:loc().


      



  



  
    
      
    
    
      plan/0



        
          
        

    

  


  

      

          -type plan() :: barrel_bql_lower:plan().


      



  


        

      

      
        Functions


        


  
    
      
    
    
      compile(Input)



        
          
        

    

  


  

      

          -spec compile(binary() | string() | barrel_bql_ast:ast()) -> {ok, plan()} | {error, bql_error()}.


      


Compile BQL source (or a parsed AST) to an executable plan.

  



  
    
      
    
    
      compile(Ast, Opts)



        
          
        

    

  


  

      

          -spec compile(binary() | string() | barrel_bql_ast:ast(), #{params => #{binary() => term()}}) ->
                 {ok, plan()} | {error, bql_error()}.


      



  



  
    
      
    
    
      format_error(_)



        
          
        

    

  


  

      

          -spec format_error(bql_error()) -> binary().


      


One-line human rendering of a compile error, for logs and the REST 400 body.

  



  
    
      
    
    
      parse(Source)



        
          
        

    

  


  

      

          -spec parse(binary() | string()) -> {ok, barrel_bql_ast:ast()} | {error, bql_error()}.


      


Parse BQL source to its AST. Locations are {Line, Column}.
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barrel_bql_ast 
    



      
BQL AST shapes shared by the parser, the lowering pass and their consumers. Locations are {Line, Column} and sit on every node that can fail validation.

      


      
        Summary


  
    Types
  


    
      
        ast/0

      


    


    
      
        expr/0

      


    


    
      
        fn_arg/0

      


    


    
      
        from/0

      


    


    
      
        literal/0

      


    


    
      
        loc/0

      


    


    
      
        operand/0

      


    


    
      
        order_item/0

      


    


    
      
        path/0

      


    


    
      
        path_component/0

      


    


    
      
        projection/0

      


    


    
      
        source/0

      


    


    
      
        unnest/0

      


    





      


      
        Types


        


  
    
      
    
    
      ast/0



        
          
        

    

  


  

      

          -type ast() ::
          #{type := select,
            select := star | [projection()],
            from := from(),
            where := expr() | undefined,
            order_by := [order_item()],
            limit := undefined | {integer, loc(), non_neg_integer()},
            offset := undefined | {integer, loc(), non_neg_integer()},
            subscribe := boolean()}.


      



  



  
    
      
    
    
      expr/0



        
          
        

    

  


  

      

          -type expr() ::
          {'and', loc(), expr(), expr()} |
          {'or', loc(), expr(), expr()} |
          {'not', loc(), expr()} |
          {cmp, loc(), '=' | '!=' | '
  
    
    barrel_bql_exec - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_bql_exec 
    



      
BQL post-stage executor for collection sources: drives barrel_docdb:find/3 with a compiled plan and applies the per-row stages (unnest expansion, frame-residual predicates, order, offset/limit, projection).
The frame helpers (frames_for/2, residual_match/2, finalize/3) are also the reuse surface for the barrel module, which feeds them table-function hits instead of find rows.
A frame is #{doc := map() with id merged in, elem := term() | undefined, score := map()}; score carries the synthetic _score / _distance columns of table-function sources (empty here).

      


      
        Summary


  
    Types
  


    
      
        frame/0

      


    





  
    Functions
  


    
      
        finalize(Frames0, Post, Unnest)

      


        Order, offset/limit and project a list of frames.



    


    
      
        fold(Db, Plan, Opts, Fun, Acc)

      


        Fold rows without materializing the full result (streamable plans paginate internally; materializing plans fold the built list). Fun(Row, Acc) -> {ok, Acc} | {stop, Acc}.



    


    
      
        frames_for(Doc, _)

      


        Expand a document into frames: one per unnested array element, or a single element-less frame. Missing / non-array unnest values produce no frames (inner-join UNNEST).



    


    
      
        observe(Db, Error)

      


        Add the observed version (instance_id, last_seq, read after the run) to a successful result's meta.



    


    
      
        residual_match(Conds, Frame)

      


        Evaluate the frame-residual conjuncts (tagged paths) against a frame. Mirrors the engine's exists-and-satisfies leaf semantics.



    


    
      
        run(Db, Plan, Opts)

      


        Run a compiled plan. Streamable plans (no ORDER BY, no UNNEST) keep find/3's chunk semantics: one chunk per call, meta carries the continuation. Materializing plans paginate internally and return everything.



    





      


      
        Types


        


  
    
      
    
    
      frame/0



        
          
        

    

  


  

      

          -type frame() :: #{doc := map(), elem := term(), score := map()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      finalize(Frames0, Post, Unnest)



        
          
        

    

  


  

      

          -spec finalize([frame()], map(), undefined | #{path := list(), alias := binary()}) -> [map()].


      


Order, offset/limit and project a list of frames.

  



  
    
      
    
    
      fold(Db, Plan, Opts, Fun, Acc)



        
          
        

    

  


  

      

          -spec fold(binary() | pid(),
           barrel_bql_lower:plan(),
           map(),
           fun((map(), term()) -> {ok, term()} | {stop, term()}),
           term()) ->
              {ok, term(), map()} | {error, term()}.


      


Fold rows without materializing the full result (streamable plans paginate internally; materializing plans fold the built list). Fun(Row, Acc) -> {ok, Acc} | {stop, Acc}.

  



  
    
      
    
    
      frames_for(Doc, _)



        
          
        

    

  


  

      

          -spec frames_for(map(), undefined | #{path := list(), alias := binary()}) -> [frame()].


      


Expand a document into frames: one per unnested array element, or a single element-less frame. Missing / non-array unnest values produce no frames (inner-join UNNEST).

  



  
    
      
    
    
      observe(Db, Error)



        
          
        

    

  


  

      

          -spec observe(binary() | pid(), {ok, term(), map()} | {error, term()}) ->
                 {ok, term(), map()} | {error, term()}.


      


Add the observed version (instance_id, last_seq, read after the run) to a successful result's meta.

  



  
    
      
    
    
      residual_match(Conds, Frame)



        
          
        

    

  


  

      

          -spec residual_match([term()], frame()) -> boolean().


      


Evaluate the frame-residual conjuncts (tagged paths) against a frame. Mirrors the engine's exists-and-satisfies leaf semantics.

  



  
    
      
    
    
      run(Db, Plan, Opts)



        
          
        

    

  


  

      

          -spec run(binary() | pid(), barrel_bql_lower:plan(), map()) -> {ok, [map()], map()} | {error, term()}.


      


Run a compiled plan. Streamable plans (no ORDER BY, no UNNEST) keep find/3's chunk semantics: one chunk per call, meta carries the continuation. Materializing plans paginate internally and return everything.
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barrel_bql_lexer 
    




      
        Summary


  
    Functions
  


    
      
        format_error(_)

      


    


    
      
        string(Ics)

      


    


    
      
        string(Ics, _)

      


    


    
      
        token(Cont, Chars)

      


    


    
      
        token(Cont, Chars, _)

      


    


    
      
        tokens(Cont, Chars)

      


    


    
      
        tokens(Cont, Chars, _)

      


    





      


      
        Functions


        


  
    
      
    
    
      format_error(_)



        
          
        

    

  


  


  



  
    
      
    
    
      string(Ics)



        
          
        

    

  


  


  



  
    
      
    
    
      string(Ics, _)



        
          
        

    

  


  


  



  
    
      
    
    
      token(Cont, Chars)



        
          
        

    

  


  


  



  
    
      
    
    
      token(Cont, Chars, _)



        
          
        

    

  


  


  



  
    
      
    
    
      tokens(Cont, Chars)



        
          
        

    

  


  


  



  
    
      
    
    
      tokens(Cont, Chars, _)
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barrel_bql_lower 
    



      
Canonicalize and validate BQL ASTs; lower them to executable plans (lowering lands with the planner step).
Canonical form: - paths are range-variable tagged: {path, Loc, base | unnest, Comps} with Comps in the engine shape [binary() | integer() | '*'] and the leading alias stripped (PartiQL name resolution for one binding: the range variable shadows same-named document fields); - parameters are substituted; - operands are normalized (literal OP path is flipped, constant and path-to-path predicates are rejected); - BETWEEN is expanded to comparisons; - NOT is eliminated by dualization, so downstream code never sees a 'not' node. The engine evaluates leaves as exists-and-satisfies (absent path => false), which matches SQL WHERE except under NOT; dualizing keeps PartiQL's missing-is-filtered semantics. Negations survive only as flags on in/like/contains, which the planner guards with {exists, Path}; - the top-level conjunction is flattened to a list.

      


      
        Summary


  
    Types
  


    
      
        canon/0

      


    


    
      
        cexpr/0

      


    


    
      
        clit/0

      


    


    
      
        comps/0

      


    


    
      
        cpath/0

      


    


    
      
        loc/0

      


    


    
      
        plan/0

      


    


    
      
        project_key/0

      


    


    
      
        projection/0

      


    


    
      
        tagged_path/0

      


    


    
      
        var/0

      


    





  
    Functions
  


    
      
        canonicalize(Ast, Params)

      


    


    
      
        lower(Canon)

      


    


    
      
        validate(Canon)

      


    





      


      
        Types


        


  
    
      
    
    
      canon/0



        
          
        

    

  


  

      

          -type canon() ::
          #{select := star | [projection()],
            source :=
                {collection, loc(), binary()} | {table_fn, loc(), binary(), [barrel_bql_ast:fn_arg()]},
            alias := binary(),
            unnest := undefined | #{path := cpath(), alias := binary(), loc := loc()},
            where := [cexpr()],
            order_by := [{cpath(), asc | desc}],
            limit := undefined | {integer, loc(), non_neg_integer()},
            offset := undefined | {integer, loc(), non_neg_integer()},
            subscribe := boolean()}.


      



  



  
    
      
    
    
      cexpr/0



        
          
        

    

  


  

      

          -type cexpr() ::
          {cmp, loc(), '=' | '!=' | '
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barrel_bql_parser 
    




      
        Summary


  
    Types
  


    
      
        yecc_ret/0

      


    





  
    Functions
  


    
      
        format_error(Message)

      


    


    
      
        parse(Tokens)

      


    


    
      
        parse_and_scan(_)

      


    





      


      
        Types


        


  
    
      
    
    
      yecc_ret/0



        
          
        

    

  


  

      

          -type yecc_ret() :: {error, _} | {ok, _}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      format_error(Message)



        
          
        

    

  


  

      

          -spec format_error(any()) -> [char() | list()].


      



  



  
    
      
    
    
      parse(Tokens)



        
          
        

    

  


  

      

          -spec parse(Tokens :: list()) -> yecc_ret().


      



  



  
    
      
    
    
      parse_and_scan(_)



        
          
        

    

  


  

      

          -spec parse_and_scan({function() | {atom(), atom()}, [_]} | {atom(), atom(), [_]}) -> yecc_ret().
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barrel_cache 
    



      
Shared RocksDB block cache manager
Manages a shared block cache used by all RocksDB instances. This improves memory efficiency and cache hit rates by sharing a single cache across document stores and attachment stores.
The cache is configured via application environment:
   {barrel_docdb, [
       {block_cache_size, 536870912},  %% 512MB default
       {block_cache_type, clock}       %% clock (default) or lru
   ]}
Clock cache provides better performance under concurrent load.

      


      
        Summary


  
    Functions
  


    
      
        get_block_opts()

      


        Get block-based table options with shared cache and bloom filter



    


    
      
        get_block_opts(Options)

      


        Get block-based table options with custom settings



    


    
      
        get_cache()

      


        Get the shared cache handle



    


    
      
        handle_call(Request, From, State)

      


    


    
      
        handle_cast(Msg, State)

      


    


    
      
        handle_info(Info, State)

      


    


    
      
        init(_)

      


    


    
      
        start_link()

      


        Start the cache manager



    


    
      
        terminate(Reason, State)

      


    





      


      
        Functions


        


  
    
      
    
    
      get_block_opts()



        
          
        

    

  


  

      

          -spec get_block_opts() -> list().


      


Get block-based table options with shared cache and bloom filter

  



  
    
      
    
    
      get_block_opts(Options)



        
          
        

    

  


  

      

          -spec get_block_opts(map()) -> list().


      


Get block-based table options with custom settings
Options: - bloom_bits: Bloom filter bits per key (default: 10) - block_size: Block size in bytes (default: 4096) - cache_index_and_filter: Cache index/filter blocks (default: true)
If the cache process is not running (e.g., during standalone tests), returns options without the shared cache.

  



  
    
      
    
    
      get_cache()



        
          
        

    

  


  

      

          -spec get_cache() -> {ok, rocksdb:cache_handle()} | {error, not_started}.


      


Get the shared cache handle

  



  
    
      
    
    
      handle_call(Request, From, State)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_cast(Msg, State)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_info(Info, State)



        
          
        

    

  


  


  



  
    
      
    
    
      init(_)



        
          
        

    

  


  


  



  
    
      
    
    
      start_link()



        
          
        

    

  


  

      

          -spec start_link() -> {ok, pid()} | {error, term()}.


      


Start the cache manager

  



  
    
      
    
    
      terminate(Reason, State)
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barrel_changes 
    



      
Changes feed API for barrel_docdb
Provides functions to track and query document changes in a database. Changes are ordered by HLC (Hybrid Logical Clock) timestamps for distributed ordering.

      


      
        Summary


  
    Types
  


    
      
        att_info/0

      


    


    
      
        change/0

      


    


    
      
        changes_opts/0

      


    


    
      
        changes_result/0

      


    


    
      
        compact_change/0

      


    


    
      
        compact_fold_fun/0

      


    


    
      
        continuation_info/0

      


    


    
      
        db_config/0

      


    


    
      
        db_name/0

      


    


    
      
        db_ref/0

      


    


    
      
        doc/0

      


    


    
      
        doc_info/0

      


    


    
      
        docid/0

      


    


    
      
        endpoint/0

      


    


    
      
        fold_fun/0

      


    


    
      
        rep_options/0

      


    


    
      
        rev_info/0

      


    


    
      
        revid/0

      


    


    
      
        revtree/0

      


    


    
      
        seq/0

      


    


    
      
        seq_string/0

      


    


    
      
        view_name/0

      


    


    
      
        view_result/0

      


    





  
    Functions
  


    
      
        count_changes_since(StoreRef, DbName, Since)

      


        Count changes since a given HLC timestamp (exclusive)



    


    
      
        delete_old_change(StoreRef, DbName, OldHlc, DocId)

      


        Delete an old HLC entry (when document is updated)



    


    
      
        doc_topics(DocInfo)

      


        Feed topics of a write: a deleted doc is indexed under its id, a live one under its paths.



    


    
      
        encode_change(DocInfo)

      


        Encode change to compact binary format. Format: &lt;&lt;DocIdLen:16, DocId/binary, RevLen:16, Rev/binary, Deleted:8, NumConflicts:16, HasDoc:8, [DocCbor/binary]&gt;&gt; Stores conflict count for quick check; optionally includes doc body for filtering.



    


    
      
        feed_heads(Keyspace, Prefixes)

      


        The key heads of a write's feed rows, per prefix: the path_hlc key before its HLC and the prefix_changes key before its bucket.



    


    
      
        fold_changes(StoreRef, DbName, Since, Fun, Acc)

      


        Fold over changes since a given HLC timestamp (exclusive) Changes returned are strictly after the given HLC. Use 'first' to get all changes from the beginning.



    


    
      
        fold_changes_compact(StoreRef, DbName0, Since, Fun, Acc)

      


        Fold over changes with compact tuple format for efficiency. Callback receives {DocId, Hlc, Rev, Deleted, NumConflicts} tuples. Use for internal iteration; convert to maps at API boundary. Always uses long_scan mode for optimal sequential read performance.



    


    
      
        get_changes(StoreRef, DbName, Since, Opts)

      


        Get a list of changes since an HLC timestamp



    


    
      
        get_changes_by_path(StoreRef, DbName, PathPattern, Since, Opts)

      


        Get changes for a specific path pattern since HLC. Scans the path_hlc index directly for efficient filtered queries.



    


    
      
        get_changes_chunked(StoreRef, DbName, ContinuationOrSince, Opts)

      


        Get changes with continuation support for pagination. Accepts either an HLC timestamp, 'first', or a continuation token (binary). Returns changes along with continuation info for fetching the next batch.



    


    
      
        get_last_hlc(StoreRef, DbName0)

      


        Get the last HLC timestamp for a database First tries the fast path (metadata key), falls back to reverse iteration



    


    
      
        get_last_seq(StoreRef, DbName)

      


        Get the last sequence (opaque encoded HLC) for a database The sequence is an opaque binary that can be used for ordering.



    


    
      
        has_changes_since(StoreRef, DbName, Since)

      


        Fast O(1) check if there are changes since a given HLC. Uses time-bucketed hints to avoid scanning the change log. Returns true if there might be changes, false if definitely no changes. Note: May return true even if no changes (false positive OK, false negative not OK).



    


    
      
        remove_path_index_ops(DbName0, Hlc, DocInfo)

      


        Exact inverse of write_path_index_ops/3, for a change row being removed from the feed (timeline rewind): deletes the path_hlc rows and posting entries that the write created, deriving topics the same way (a tombstone's rows live under its own doc id, and the posting marker carries the row's own rev and deleted flag).



    


    
      
        topics_prefixes(Topics)

      


        Every topic and each of its prefixes, sorted and unique.



    


    
      
        update_change_bucket_ops(StoreRef, DbName, Hlc)

      


        Return batch operation to update change bucket. Buckets store {MinHlc, MaxHlc, Count} in compact binary format. Format: &lt;&lt;MinHlc:12/binary, MaxHlc:12/binary, Count:32&gt;&gt;



    


    
      
        update_feed_ops(DbName0, NewHlc, NewDocInfo, NewHeads, OldHlc, OldPrefixes)

      


        update_path_index_ops/5 given the new write's feed key heads and the old body's topic prefixes ([] when there is no old row).



    


    
      
        update_path_index_ops(DbName0, NewHlc, NewDocInfo, OldHlc, OldDoc)

      


        Generate operations to update path index (remove old entries + add new). Used when a document is updated to maintain a current path index without stale entries.



    


    
      
        write_change(StoreRef, DbName, Hlc, DocInfo)

      


        Write a change entry for a document. Also updates change buckets for idle poll optimization.



    


    
      
        write_change_ops(DbName, Hlc, DocInfo)

      


        Return batch operation to write a change entry. Use this to combine with other operations in a single write_batch. Also updates the last_hlc metadata for efficient get_last_seq lookups. Note: Does NOT update change buckets - call write_change/4 for full update.



    


    
      
        write_change_ops(DbName, Hlc, DocInfo, DocCbor)

      


        write_change_ops/3 with the document's indexed CBOR already encoded (barrel_docdb_codec_cbor:encode/1 of the body).



    


    
      
        write_feed_ops(Hlc, DocInfo, Heads)

      


        write_path_index_ops/3 given the write's feed key heads.



    


    
      
        write_path_index_ops(DbName, Hlc, DocInfo)

      


        Generate operations to index a change by all its paths. Creates entries under path_hlc/{db}/{topic}/{hlc} for exact matches, and prefix_changes/{db}/{prefix}/{bucket} posting lists for wildcard queries.



    





      


      
        Types


        


  
    
      
    
    
      att_info/0



        
          
        

    

  


  

      

          -type att_info() ::
          #{name := binary(),
            content_type := binary(),
            length := non_neg_integer(),
            digest := binary(),
            chunked => boolean(),
            chunk_size => pos_integer(),
            chunk_count => pos_integer()}.


      



  



  
    
      
    
    
      change/0



        
          
        

    

  


  

      

          -type change() :: map().


      



  



  
    
      
    
    
      changes_opts/0



        
          
        

    

  


  

      

          -type changes_opts() ::
          #{include_docs => boolean(),
            limit => non_neg_integer(),
            descending => boolean(),
            style => main_only | all_docs,
            doc_ids => [docid()],
            paths => [binary()],
            query => barrel_query:query_spec(),
            channel => binary(),
            include_leaves => boolean()}.


      



  



  
    
      
    
    
      changes_result/0



        
          
        

    

  


  

      

          -type changes_result() ::
          #{changes := [change()], last_hlc := barrel_hlc:timestamp(), pending := non_neg_integer()}.


      



  



  
    
      
    
    
      compact_change/0



        
          
        

    

  


  

      

          -type compact_change() :: {docid(), barrel_hlc:timestamp(), binary(), boolean(), non_neg_integer()}.


      



  



  
    
      
    
    
      compact_fold_fun/0



        
          
        

    

  


  

      

          -type compact_fold_fun() ::
          fun((compact_change(), Acc :: term()) -> {ok, Acc :: term()} | {stop, Acc :: term()} | stop).


      



  



  
    
      
    
    
      continuation_info/0



        
          
        

    

  


  

      

          -type continuation_info() ::
          #{last_hlc := barrel_hlc:timestamp(), has_more := boolean(), continuation => binary()}.


      



  



  
    
      
    
    
      db_config/0



        
          
        

    

  


  

      

          -type db_config() :: #{path => string(), store => module(), atom() => term()}.


      



  



  
    
      
    
    
      db_name/0



        
          
        

    

  


  

      

          -type db_name() :: binary().


      



  



  
    
      
    
    
      db_ref/0



        
          
        

    

  


  

      

          -type db_ref() :: pid() | atom().


      



  



  
    
      
    
    
      doc/0



        
          
        

    

  


  

      

          -type doc() :: #{binary() => term()}.


      



  



  
    
      
    
    
      doc_info/0



        
          
        

    

  


  

      

          -type doc_info() :: #{id := docid(), rev := revid(), deleted := boolean(), revtree := revtree()}.


      



  



  
    
      
    
    
      docid/0



        
          
        

    

  


  

      

          -type docid() :: binary().


      



  



  
    
      
    
    
      endpoint/0



        
          
        

    

  


  

      

          -type endpoint() :: db_name() | {node(), db_name()} | {module(), term()}.


      



  



  
    
      
    
    
      fold_fun/0



        
          
        

    

  


  

      

          -type fold_fun() :: fun((change(), Acc :: term()) -> {ok, Acc :: term()} | {stop, Acc :: term()} | stop).


      



  



  
    
      
    
    
      rep_options/0



        
          
        

    

  


  

      

          -type rep_options() ::
          #{continuous => boolean(),
            since => seq_string(),
            filter => fun((doc()) -> boolean()),
            atom() => term()}.


      



  



  
    
      
    
    
      rev_info/0



        
          
        

    

  


  

      

          -type rev_info() ::
          #{id := revid(),
            parent := revid() | undefined,
            deleted := boolean(),
            attachments => #{binary() => att_info()}}.


      



  



  
    
      
    
    
      revid/0



        
          
        

    

  


  

      

          -type revid() :: binary().


      



  



  
    
      
    
    
      revtree/0



        
          
        

    

  


  

      

          -type revtree() :: #{revid() => rev_info()}.


      



  



  
    
      
    
    
      seq/0



        
          
        

    

  


  

      

          -type seq() :: barrel_hlc:timestamp().


      



  



  
    
      
    
    
      seq_string/0



        
          
        

    

  


  

      

          -type seq_string() :: binary().


      



  



  
    
      
    
    
      view_name/0



        
          
        

    

  


  

      

          -type view_name() :: binary().


      



  



  
    
      
    
    
      view_result/0



        
          
        

    

  


  

      

          -type view_result() :: #{key := term(), value := term(), id := docid()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      count_changes_since(StoreRef, DbName, Since)



        
          
        

    

  


  

      

          -spec count_changes_since(barrel_store_rocksdb:db_ref(), db_name(), barrel_hlc:timestamp()) ->
                             non_neg_integer().


      


Count changes since a given HLC timestamp (exclusive)

  



  
    
      
    
    
      delete_old_change(StoreRef, DbName, OldHlc, DocId)



        
          
        

    

  


  

      

          -spec delete_old_change(barrel_store_rocksdb:db_ref(), db_name(), barrel_hlc:timestamp(), docid()) -> ok.


      


Delete an old HLC entry (when document is updated)

  



  
    
      
    
    
      doc_topics(DocInfo)



        
          
        

    

  


  

      

          -spec doc_topics(#{id := binary(), deleted := boolean(), _ => _}) -> [binary()].


      


Feed topics of a write: a deleted doc is indexed under its id, a live one under its paths.

  



  
    
      
    
    
      encode_change(DocInfo)



        
          
        

    

  


  

      

          -spec encode_change(#{id := binary(), rev := binary(), deleted => boolean(), _ => _}) -> binary().


      


Encode change to compact binary format. Format: &lt;&lt;DocIdLen:16, DocId/binary, RevLen:16, Rev/binary, Deleted:8, NumConflicts:16, HasDoc:8, [DocCbor/binary]&gt;&gt; Stores conflict count for quick check; optionally includes doc body for filtering.

  



  
    
      
    
    
      feed_heads(Keyspace, Prefixes)



        
          
        

    

  


  

      

          -spec feed_heads(binary(), [binary()]) -> [{binary(), binary()}].


      


The key heads of a write's feed rows, per prefix: the path_hlc key before its HLC and the prefix_changes key before its bucket.

  



  
    
      
    
    
      fold_changes(StoreRef, DbName, Since, Fun, Acc)



        
          
        

    

  


  

      

          -spec fold_changes(barrel_store_rocksdb:db_ref(),
                   db_name(),
                   barrel_hlc:timestamp() | first,
                   fold_fun(),
                   term()) ->
                      {ok, term(), barrel_hlc:timestamp()}.


      


Fold over changes since a given HLC timestamp (exclusive) Changes returned are strictly after the given HLC. Use 'first' to get all changes from the beginning.

  



  
    
      
    
    
      fold_changes_compact(StoreRef, DbName0, Since, Fun, Acc)



        
          
        

    

  


  

      

          -spec fold_changes_compact(barrel_store_rocksdb:db_ref(),
                           db_name(),
                           barrel_hlc:timestamp() | first,
                           compact_fold_fun(),
                           term()) ->
                              {ok, term(), barrel_hlc:timestamp()}.


      


Fold over changes with compact tuple format for efficiency. Callback receives {DocId, Hlc, Rev, Deleted, NumConflicts} tuples. Use for internal iteration; convert to maps at API boundary. Always uses long_scan mode for optimal sequential read performance.

  



  
    
      
    
    
      get_changes(StoreRef, DbName, Since, Opts)



        
          
        

    

  


  

      

          -spec get_changes(barrel_store_rocksdb:db_ref(),
                  db_name(),
                  barrel_hlc:timestamp() | first,
                  changes_opts()) ->
                     {ok, [change()], barrel_hlc:timestamp()} | {error, term()}.


      


Get a list of changes since an HLC timestamp

  



  
    
      
    
    
      get_changes_by_path(StoreRef, DbName, PathPattern, Since, Opts)



        
          
        

    

  


  

      

          -spec get_changes_by_path(barrel_store_rocksdb:db_ref(),
                          db_name(),
                          binary(),
                          barrel_hlc:timestamp() | first,
                          map()) ->
                             {ok, [change()], barrel_hlc:timestamp()}.


      


Get changes for a specific path pattern since HLC. Scans the path_hlc index directly for efficient filtered queries.

  



  
    
      
    
    
      get_changes_chunked(StoreRef, DbName, ContinuationOrSince, Opts)



        
          
        

    

  


  

      

          -spec get_changes_chunked(barrel_store_rocksdb:db_ref(),
                          db_name(),
                          barrel_hlc:timestamp() | first | binary(),
                          changes_opts()) ->
                             {ok, [change()], continuation_info()}.


      


Get changes with continuation support for pagination. Accepts either an HLC timestamp, 'first', or a continuation token (binary). Returns changes along with continuation info for fetching the next batch.
Example usage:
  %% First request
  {ok, Changes1, Info1} = get_changes_chunked(Store, Db, first, #{limit => 100}),
  %% Check if more changes available
  case maps:get(has_more, Info1) of
      true ->
          Continuation = maps:get(continuation, Info1),
          {ok, Changes2, Info2} = get_changes_chunked(Store, Db, Continuation, #{limit => 100});
      false ->
          done
  end.

  



  
    
      
    
    
      get_last_hlc(StoreRef, DbName0)



        
          
        

    

  


  

      

          -spec get_last_hlc(barrel_store_rocksdb:db_ref(), db_name()) -> barrel_hlc:timestamp().


      


Get the last HLC timestamp for a database First tries the fast path (metadata key), falls back to reverse iteration

  



  
    
      
    
    
      get_last_seq(StoreRef, DbName)



        
          
        

    

  


  

      

          -spec get_last_seq(barrel_store_rocksdb:db_ref(), db_name()) -> binary().


      


Get the last sequence (opaque encoded HLC) for a database The sequence is an opaque binary that can be used for ordering.

  



  
    
      
    
    
      has_changes_since(StoreRef, DbName, Since)



        
          
        

    

  


  

      

          -spec has_changes_since(barrel_store_rocksdb:db_ref(), db_name(), barrel_hlc:timestamp()) -> boolean().


      


Fast O(1) check if there are changes since a given HLC. Uses time-bucketed hints to avoid scanning the change log. Returns true if there might be changes, false if definitely no changes. Note: May return true even if no changes (false positive OK, false negative not OK).

  



  
    
      
    
    
      remove_path_index_ops(DbName0, Hlc, DocInfo)



        
          
        

    

  


  

      

          -spec remove_path_index_ops(db_name(),
                            barrel_hlc:timestamp(),
                            #{id := binary(), rev := binary(), deleted := boolean(), _ => _}) ->
                               [tuple()].


      


Exact inverse of write_path_index_ops/3, for a change row being removed from the feed (timeline rewind): deletes the path_hlc rows and posting entries that the write created, deriving topics the same way (a tombstone's rows live under its own doc id, and the posting marker carries the row's own rev and deleted flag).

  



  
    
      
    
    
      topics_prefixes(Topics)



        
          
        

    

  


  

      

          -spec topics_prefixes([binary()]) -> [binary()].


      


Every topic and each of its prefixes, sorted and unique.

  



  
    
      
    
    
      update_change_bucket_ops(StoreRef, DbName, Hlc)



        
          
        

    

  


  

      

          -spec update_change_bucket_ops(barrel_store_rocksdb:db_ref(), db_name(), barrel_hlc:timestamp()) ->
                                  [{put, binary(), binary()}].


      


Return batch operation to update change bucket. Buckets store {MinHlc, MaxHlc, Count} in compact binary format. Format: &lt;&lt;MinHlc:12/binary, MaxHlc:12/binary, Count:32&gt;&gt;

  



  
    
      
    
    
      update_feed_ops(DbName0, NewHlc, NewDocInfo, NewHeads, OldHlc, OldPrefixes)



        
          
        

    

  


  

      

          -spec update_feed_ops(db_name(),
                      barrel_hlc:timestamp(),
                      #{id := binary(), rev := binary(), deleted := boolean(), _ => _},
                      [{binary(), binary()}],
                      barrel_hlc:timestamp() | undefined,
                      [binary()]) ->
                         [tuple()].


      


update_path_index_ops/5 given the new write's feed key heads and the old body's topic prefixes ([] when there is no old row).

  



  
    
      
    
    
      update_path_index_ops(DbName0, NewHlc, NewDocInfo, OldHlc, OldDoc)



        
          
        

    

  


  

      

          -spec update_path_index_ops(db_name(),
                            barrel_hlc:timestamp(),
                            #{id := binary(), rev := binary(), deleted := boolean(), _ => _},
                            barrel_hlc:timestamp() | undefined,
                            map() | undefined) ->
                               [tuple()].


      


Generate operations to update path index (remove old entries + add new). Used when a document is updated to maintain a current path index without stale entries.

  



  
    
      
    
    
      write_change(StoreRef, DbName, Hlc, DocInfo)



        
          
        

    

  


  

      

          -spec write_change(barrel_store_rocksdb:db_ref(), db_name(), barrel_hlc:timestamp(), doc_info()) -> ok.


      


Write a change entry for a document. Also updates change buckets for idle poll optimization.

  



  
    
      
    
    
      write_change_ops(DbName, Hlc, DocInfo)



        
          
        

    

  


  

      

          -spec write_change_ops(db_name(),
                       barrel_hlc:timestamp(),
                       #{id := binary(), rev := binary(), deleted := boolean(), _ => _}) ->
                          [{put, binary(), binary()}].


      


Return batch operation to write a change entry. Use this to combine with other operations in a single write_batch. Also updates the last_hlc metadata for efficient get_last_seq lookups. Note: Does NOT update change buckets - call write_change/4 for full update.

  



  
    
      
    
    
      write_change_ops(DbName, Hlc, DocInfo, DocCbor)



        
          
        

    

  


  

      

          -spec write_change_ops(db_name(),
                       barrel_hlc:timestamp(),
                       #{id := binary(), rev := binary(), deleted := boolean(), _ => _},
                       binary()) ->
                          [{put, binary(), binary()}].


      


write_change_ops/3 with the document's indexed CBOR already encoded (barrel_docdb_codec_cbor:encode/1 of the body).

  



  
    
      
    
    
      write_feed_ops(Hlc, DocInfo, Heads)



        
          
        

    

  


  

      

          -spec write_feed_ops(barrel_hlc:timestamp(),
                     #{id := binary(), rev := binary(), deleted := boolean(), _ => _},
                     [{binary(), binary()}]) ->
                        [{put, binary(), binary()} | {posting_append, binary(), binary()}].


      


write_path_index_ops/3 given the write's feed key heads.

  



  
    
      
    
    
      write_path_index_ops(DbName, Hlc, DocInfo)



        
          
        

    

  


  

      

          -spec write_path_index_ops(db_name(),
                           barrel_hlc:timestamp(),
                           #{id := binary(), rev := binary(), deleted := boolean(), _ => _}) ->
                              [{put, binary(), binary()} | {posting_append, binary(), binary()}].


      


Generate operations to index a change by all its paths. Creates entries under path_hlc/{db}/{topic}/{hlc} for exact matches, and prefix_changes/{db}/{prefix}/{bucket} posting lists for wildcard queries.

  


        

      


  

  
    
    barrel_changes_stream - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_changes_stream 
    



      
Changes stream for barrel_docdb
A gen_statem process that provides a streaming interface to the changes feed. Supports two modes: - iterate: Pull-based, client calls next/1 to get changes - push: Push-based, changes are sent to subscriber

      


      
        Summary


  
    Types
  


    
      
        att_info/0

      


    


    
      
        change/0

      


    


    
      
        db_config/0

      


    


    
      
        db_name/0

      


    


    
      
        db_ref/0

      


    


    
      
        doc/0

      


    


    
      
        doc_info/0

      


    


    
      
        docid/0

      


    


    
      
        endpoint/0

      


    


    
      
        rep_options/0

      


    


    
      
        rev_info/0

      


    


    
      
        revid/0

      


    


    
      
        revtree/0

      


    


    
      
        seq/0

      


    


    
      
        seq_string/0

      


    


    
      
        stream_mode/0

      


    


    
      
        stream_opts/0

      


    


    
      
        view_name/0

      


    


    
      
        view_result/0

      


    





  
    Functions
  


    
      
        ack(Pid, ReqId)

      


        Acknowledge receipt of changes (push mode)



    


    
      
        await(Pid)

      


        Wait for changes (push mode)



    


    
      
        await(Pid, Timeout)

      


        Wait for changes with timeout (push mode). Distinguishes a genuine timeout (timeout) from the stream process dying (down), so a caller polling on a bounded timeout can tell "nothing new yet" from "this stream is gone."



    


    
      
        callback_mode()

      


    


    
      
        init(_)

      


    


    
      
        iterate(EventType, Event, State)

      


    


    
      
        next(Pid)

      


        Get the next change (iterate mode)



    


    
      
        push(EventType, Event, State)

      


    


    
      
        start_link(StoreRef, DbName, Opts)

      


        Start a changes stream



    


    
      
        stop(Pid)

      


        Stop the stream



    


    
      
        terminate(Reason, State, Data)

      


    


    
      
        wait_pending(EventType, Event, State)

      


    





      


      
        Types


        


  
    
      
    
    
      att_info/0



        
          
        

    

  


  

      

          -type att_info() ::
          #{name := binary(),
            content_type := binary(),
            length := non_neg_integer(),
            digest := binary(),
            chunked => boolean(),
            chunk_size => pos_integer(),
            chunk_count => pos_integer()}.


      



  



  
    
      
    
    
      change/0



        
          
        

    

  


  

      

          -type change() :: map().


      



  



  
    
      
    
    
      db_config/0



        
          
        

    

  


  

      

          -type db_config() :: #{path => string(), store => module(), atom() => term()}.


      



  



  
    
      
    
    
      db_name/0



        
          
        

    

  


  

      

          -type db_name() :: binary().


      



  



  
    
      
    
    
      db_ref/0



        
          
        

    

  


  

      

          -type db_ref() :: pid() | atom().


      



  



  
    
      
    
    
      doc/0



        
          
        

    

  


  

      

          -type doc() :: #{binary() => term()}.


      



  



  
    
      
    
    
      doc_info/0



        
          
        

    

  


  

      

          -type doc_info() :: #{id := docid(), rev := revid(), deleted := boolean(), revtree := revtree()}.


      



  



  
    
      
    
    
      docid/0



        
          
        

    

  


  

      

          -type docid() :: binary().


      



  



  
    
      
    
    
      endpoint/0



        
          
        

    

  


  

      

          -type endpoint() :: db_name() | {node(), db_name()} | {module(), term()}.


      



  



  
    
      
    
    
      rep_options/0



        
          
        

    

  


  

      

          -type rep_options() ::
          #{continuous => boolean(),
            since => seq_string(),
            filter => fun((doc()) -> boolean()),
            atom() => term()}.


      



  



  
    
      
    
    
      rev_info/0



        
          
        

    

  


  

      

          -type rev_info() ::
          #{id := revid(),
            parent := revid() | undefined,
            deleted := boolean(),
            attachments => #{binary() => att_info()}}.


      



  



  
    
      
    
    
      revid/0



        
          
        

    

  


  

      

          -type revid() :: binary().


      



  



  
    
      
    
    
      revtree/0



        
          
        

    

  


  

      

          -type revtree() :: #{revid() => rev_info()}.


      



  



  
    
      
    
    
      seq/0



        
          
        

    

  


  

      

          -type seq() :: barrel_hlc:timestamp().


      



  



  
    
      
    
    
      seq_string/0



        
          
        

    

  


  

      

          -type seq_string() :: binary().


      



  



  
    
      
    
    
      stream_mode/0



        
          
        

    

  


  

      

          -type stream_mode() :: iterate | push.


      



  



  
    
      
    
    
      stream_opts/0



        
          
        

    

  


  

      

          -type stream_opts() ::
          #{since => seq() | first,
            mode => stream_mode(),
            include_docs => boolean(),
            interval => pos_integer(),
            batch_size => pos_integer(),
            owner => pid(),
            db => pid()}.


      



  



  
    
      
    
    
      view_name/0



        
          
        

    

  


  

      

          -type view_name() :: binary().


      



  



  
    
      
    
    
      view_result/0



        
          
        

    

  


  

      

          -type view_result() :: #{key := term(), value := term(), id := docid()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      ack(Pid, ReqId)



        
          
        

    

  


  

      

          -spec ack(pid(), reference()) -> ok.


      


Acknowledge receipt of changes (push mode)

  



  
    
      
    
    
      await(Pid)



        
          
        

    

  


  

      

          -spec await(pid()) -> {reference(), [barrel_changes:change()]} | down.


      


Wait for changes (push mode)

  



  
    
      
    
    
      await(Pid, Timeout)



        
          
        

    

  


  

      

          -spec await(pid(), timeout()) -> {reference(), [barrel_changes:change()]} | timeout | down.


      


Wait for changes with timeout (push mode). Distinguishes a genuine timeout (timeout) from the stream process dying (down), so a caller polling on a bounded timeout can tell "nothing new yet" from "this stream is gone."

  



  
    
      
    
    
      callback_mode()



        
          
        

    

  


  


  



  
    
      
    
    
      init(_)



        
          
        

    

  


  


  



  
    
      
    
    
      iterate(EventType, Event, State)



        
          
        

    

  


  


  



  
    
      
    
    
      next(Pid)



        
          
        

    

  


  

      

          -spec next(pid()) -> {ok, barrel_changes:change()} | done | {error, db_closed | term()}.


      


Get the next change (iterate mode)

  



  
    
      
    
    
      push(EventType, Event, State)



        
          
        

    

  


  


  



  
    
      
    
    
      start_link(StoreRef, DbName, Opts)



        
          
        

    

  


  

      

          -spec start_link(barrel_store_rocksdb:db_ref(), db_name(), stream_opts()) ->
                    {ok, pid()} | {error, term()}.


      


Start a changes stream

  



  
    
      
    
    
      stop(Pid)



        
          
        

    

  


  

      

          -spec stop(pid()) -> ok.


      


Stop the stream

  



  
    
      
    
    
      terminate(Reason, State, Data)



        
          
        

    

  


  


  



  
    
      
    
    
      wait_pending(EventType, Event, State)



        
          
        

    

  


  


  


        

      


  

  
    
    barrel_channel - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_channel 
    



      
Write-time channels: named subsets of a database materialized into per-channel change feeds (prefix 0x1E) as documents are written, so partial sync reads one bounded range scan instead of filtering the global feed.
A channel is a set of MQTT-style patterns over the document's ars topics (field/value, + matches one segment, a trailing # matches the rest). Channels are db create-time config: channels => #{Name => [Pattern]}, compiled at init into persistent_term {barrel_channels, DbName}. Immutable in v1; only writes made after creation are indexed.
Feed semantics: one member row per doc per channel, moved to the doc's current change HLC on every write (the forget-time cleanup relies on row HLC == doc COL_HLC). Deletes land member rows carrying the tombstone in the channels the doc was in. A doc that stops matching gets a leave row (an event, swept by retention); readers skip leave rows unless asked, and replicas simply stop receiving the departed doc (no target-side delete).

      


      
        Summary


  
    Types
  


    
      
        compiled/0

      


    


    
      
        config/0

      


    


    
      
        pattern_segments/0

      


    


    
      
        row/0

      


    





  
    Functions
  


    
      
        channels(DbName)

      


        The configured channels of a database (empty when none).



    


    
      
        compile(Config)

      


        Validate and compile a channels config map.



    


    
      
        decode_row(_)

      


    


    
      
        encode_row(Flag, DocInfo)

      


    


    
      
        fold(StoreRef, DbName0, Channel, Since, Opts)

      


        Fold one channel's feed since an HLC (exclusive), returning change maps in feed order. Leave rows are skipped unless include_leaves is set (they surface tagged left => true); the returned LastHlc is the last VISITED row, so pagination never re-reads skipped leaves. Options: limit, include_leaves.



    


    
      
        install(DbName, Compiled)

      


        Publish a compiled config for a database.



    


    
      
        match(Compiled, Topics)

      


        Channels whose pattern set matches any of the given topics.



    


    
      
        move_ops(Get, DbName, OldHlc, NewHlc, DocInfo)

      


        Batch ops moving a doc's channel rows from OldHlc to NewHlc without recomputing membership: point-read each configured channel at OldHlc and rewrite what exists. This is the concurrent-loser path, where the winner's feed row moves but its body (possibly a tombstone, whose membership cannot be derived) is unchanged. Member rows are re-encoded from DocInfo (fresh rev and conflict count); leave rows move verbatim.



    


    
      
        names(DbName)

      


    


    
      
        topics(Body)

      


        The ars topics of a document body ([] for tombstones).



    


    
      
        uninstall(DbName)

      


    


    
      
        write_ops(DbName, NewHlc, DocInfo, NewTopics, OldHlc, OldTopics)

      


        Batch ops for one applied write. DocInfo carries id, rev, deleted, num_conflicts. Old rows (at OldHlc) are deleted for ALL configured channels: deleting an absent key is a RocksDB no-op, and it removes any old-membership bookkeeping.



    


    
      
        write_ops_compiled(Compiled0, Ks, NewHlc, DocInfo, NewTopics, OldHlc, OldTopics)

      


        Pure variant of write_ops/6: the compiled channel set and the key name are explicit arguments (no persistent_term reads), so it is callable before a database is registered (timeline rewind).



    





      


      
        Types


        


  
    
      
    
    
      compiled/0



        
          
        

    

  


  

      

          -type compiled() :: #{binary() => [pattern_segments()]}.


      



  



  
    
      
    
    
      config/0



        
          
        

    

  


  

      

          -type config() :: #{binary() => [binary()]}.


      



  



  
    
      
    
    
      pattern_segments/0



        
          
        

    

  


  

      

          -type pattern_segments() :: [binary() | plus | hash].


      



  



  
    
      
    
    
      row/0



        
          
        

    

  


  

      

          -type row() ::
          #{flag := member | leave,
            id := binary(),
            rev := binary(),
            deleted := boolean(),
            num_conflicts := non_neg_integer()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      channels(DbName)



        
          
        

    

  


  

      

          -spec channels(binary()) -> compiled().


      


The configured channels of a database (empty when none).

  



  
    
      
    
    
      compile(Config)



        
          
        

    

  


  

      

          -spec compile(term()) -> {ok, compiled()} | {error, term()}.


      


Validate and compile a channels config map.

  



  
    
      
    
    
      decode_row(_)



        
          
        

    

  


  

      

          -spec decode_row(binary()) -> row().


      



  



  
    
      
    
    
      encode_row(Flag, DocInfo)



        
          
        

    

  


  

      

          -spec encode_row(member | leave, map()) -> binary().


      



  



  
    
      
    
    
      fold(StoreRef, DbName0, Channel, Since, Opts)



        
          
        

    

  


  

      

          -spec fold(barrel_store_rocksdb:db_ref(), binary(), binary(), barrel_hlc:timestamp() | first, map()) ->
              {ok, [map()], barrel_hlc:timestamp()}.


      


Fold one channel's feed since an HLC (exclusive), returning change maps in feed order. Leave rows are skipped unless include_leaves is set (they surface tagged left => true); the returned LastHlc is the last VISITED row, so pagination never re-reads skipped leaves. Options: limit, include_leaves.

  



  
    
      
    
    
      install(DbName, Compiled)



        
          
        

    

  


  

      

          -spec install(binary(), compiled()) -> ok.


      


Publish a compiled config for a database.

  



  
    
      
    
    
      match(Compiled, Topics)



        
          
        

    

  


  

      

          -spec match(compiled(), [binary()]) -> [binary()].


      


Channels whose pattern set matches any of the given topics.

  



  
    
      
    
    
      move_ops(Get, DbName, OldHlc, NewHlc, DocInfo)



        
          
        

    

  


  

      

          -spec move_ops(fun((binary()) -> {ok, binary()} | not_found | {error, term()}),
               binary(),
               barrel_hlc:timestamp(),
               barrel_hlc:timestamp(),
               map()) ->
                  [term()].


      


Batch ops moving a doc's channel rows from OldHlc to NewHlc without recomputing membership: point-read each configured channel at OldHlc and rewrite what exists. This is the concurrent-loser path, where the winner's feed row moves but its body (possibly a tombstone, whose membership cannot be derived) is unchanged. Member rows are re-encoded from DocInfo (fresh rev and conflict count); leave rows move verbatim.

  



  
    
      
    
    
      names(DbName)



        
          
        

    

  


  

      

          -spec names(binary()) -> [binary()].


      



  



  
    
      
    
    
      topics(Body)



        
          
        

    

  


  

      

          -spec topics(map() | undefined) -> [binary()].


      


The ars topics of a document body ([] for tombstones).

  



  
    
      
    
    
      uninstall(DbName)



        
          
        

    

  


  

      

          -spec uninstall(binary()) -> ok.


      



  



  
    
      
    
    
      write_ops(DbName, NewHlc, DocInfo, NewTopics, OldHlc, OldTopics)



        
          
        

    

  


  

      

          -spec write_ops(binary(),
                barrel_hlc:timestamp(),
                map(),
                [binary()],
                barrel_hlc:timestamp() | undefined,
                [binary()]) ->
                   [term()].


      


Batch ops for one applied write. DocInfo carries id, rev, deleted, num_conflicts. Old rows (at OldHlc) are deleted for ALL configured channels: deleting an absent key is a RocksDB no-op, and it removes any old-membership bookkeeping.

  



  
    
      
    
    
      write_ops_compiled(Compiled0, Ks, NewHlc, DocInfo, NewTopics, OldHlc, OldTopics)



        
          
        

    

  


  

      

          -spec write_ops_compiled(compiled(),
                         binary(),
                         barrel_hlc:timestamp(),
                         map(),
                         [binary()],
                         barrel_hlc:timestamp() | undefined,
                         [binary()]) ->
                            [term()].


      


Pure variant of write_ops/6: the compiled channel set and the key name are explicit arguments (no persistent_term reads), so it is callable before a database is registered (timeline rewind).

  


        

      


  

  
    
    barrel_compaction_filter - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_compaction_filter 
    



      
RocksDB compaction filter for revision tree pruning
This module implements revision pruning during RocksDB compaction. Each database has its own compaction filter handler that:
1. Processes doc_entity keys during compaction 2. Decodes the revtree from entity columns 3. Prunes old revisions based on depth 4. Deletes body entries for pruned revisions 5. Returns updated entity with pruned revtree
The filter is configured on the default column family where document entities are stored. Body deletions are issued via normal write_batch and cleaned up by RocksDB in subsequent compaction cycles.

      


      
        Summary


  
    Functions
  


    
      
        get_prune_depth(Pid)

      


        Get the current prune depth



    


    
      
        get_stats(Pid)

      


        Get filter statistics for debugging



    


    
      
        handle_call(Request, From, State)

      


    


    
      
        handle_cast(Request, State)

      


    


    
      
        handle_info(Info, State)

      


        Handle compaction filter batch requests from RocksDB Message format: {compaction_filter, BatchRef, Keys} where Keys is a list of {Level, Key, Value} tuples



    


    
      
        init(Opts)

      


    


    
      
        reset_stats(Pid)

      


        Reset filter statistics



    


    
      
        set_prune_depth(Pid, Depth)

      


        Set the prune depth



    


    
      
        start_link(Opts)

      


        Start a compaction filter handler for a database Options: - db_name: The database name (required) - prune_depth: Max revisions to keep per branch (default: 1000)



    


    
      
        terminate(Reason, State)

      


    





      


      
        Functions


        


  
    
      
    
    
      get_prune_depth(Pid)



        
          
        

    

  


  

      

          -spec get_prune_depth(pid()) -> non_neg_integer().


      


Get the current prune depth

  



  
    
      
    
    
      get_stats(Pid)



        
          
        

    

  


  

      

          -spec get_stats(pid()) -> map().


      


Get filter statistics for debugging

  



  
    
      
    
    
      handle_call(Request, From, State)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_cast(Request, State)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_info(Info, State)



        
          
        

    

  


  

Handle compaction filter batch requests from RocksDB Message format: {compaction_filter, BatchRef, Keys} where Keys is a list of {Level, Key, Value} tuples

  



  
    
      
    
    
      init(Opts)



        
          
        

    

  


  


  



  
    
      
    
    
      reset_stats(Pid)



        
          
        

    

  


  

      

          -spec reset_stats(pid()) -> ok.


      


Reset filter statistics

  



  
    
      
    
    
      set_prune_depth(Pid, Depth)



        
          
        

    

  


  

      

          -spec set_prune_depth(pid(), non_neg_integer()) -> ok.


      


Set the prune depth

  



  
    
      
    
    
      start_link(Opts)



        
          
        

    

  


  

      

          -spec start_link(map()) -> {ok, pid()} | {error, term()}.


      


Start a compaction filter handler for a database Options: - db_name: The database name (required) - prune_depth: Max revisions to keep per branch (default: 1000)
Note: The db_ref is looked up from persistent_term at runtime since the filter handler must be started before RocksDB is opened (to pass the handler pid to the CF options).

  



  
    
      
    
    
      terminate(Reason, State)



        
          
        

    

  


  


  


        

      


  

  
    
    barrel_db_server - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_db_server 
    



      
barrel_db_server - Individual database server process
Manages a single database instance. Each database has its own gen_server process that handles all operations for that database. Opens both a document store (regular RocksDB) and an attachment store (RocksDB with BlobDB enabled).

      


      
        Summary


  
    Types
  


    
      
        att_info/0

      


    


    
      
        change/0

      


    


    
      
        db_config/0

      


    


    
      
        db_name/0

      


    


    
      
        db_ref/0

      


    


    
      
        doc/0

      


    


    
      
        doc_info/0

      


    


    
      
        docid/0

      


    


    
      
        endpoint/0

      


    


    
      
        rep_options/0

      


    


    
      
        rev_info/0

      


    


    
      
        revid/0

      


    


    
      
        revtree/0

      


    


    
      
        seq/0

      


    


    
      
        seq_string/0

      


    


    
      
        view_name/0

      


    


    
      
        view_result/0

      


    





  
    Functions
  


    
      
        checkpoint_to(Pid, DocsPath, AttPath)

      


        Checkpoint both stores into a branch's directories, minting the fork instant inside the writer: every write applied before this call is in the checkpoint and every later one has a larger HLC. Blocks the writer for the memtable flush + hard links.



    


    
      
        delete_doc(Pid, DocId, Opts)

      


        Delete a document



    


    
      
        delete_local_doc(Pid, DocId)

      


        Delete a local document



    


    
      
        diff_versions(Pid, TokenMap)

      


        Get revisions difference (for replication) Returns {ok, Missing, PossibleAncestors}



    


    
      
        doc_write_ops(Mode, DbName, Doc, Opts0, Hlc)

      


        The batch of one document write and its notification, with the given HLC: inline builds it the way the writer always did, prepared from a request prepared in the caller.



    


    
      
        fold_docs(Pid, Fun, Acc)

      


        Fold over all documents



    


    
      
        fold_docs(Pid, Fun, Acc, Opts)

      


        Fold over all documents with options



    


    
      
        fold_local_docs(Pid, Prefix, Fun, Acc)

      


        Fold over local documents with a given prefix



    


    
      
        get_att_ref(Pid)

      


        Get the attachment store reference



    


    
      
        get_conflicts(Pid, DocId)

      


        Get conflicts for a document Returns list of conflicting revision IDs (excluding the winner)



    


    
      
        get_doc(Pid, DocId, Opts)

      


        Get a document When raw_body => true in Opts, returns {ok, CborBin, Meta} for zero-copy responses



    


    
      
        get_docs(Pid, DocIds, Opts)

      


        Get multiple documents (batch read)



    


    
      
        get_local_doc(Pid, DocId)

      


        Get a local document



    


    
      
        get_store_ref(Pid)

      


        Get the document store reference



    


    
      
        handle_call(Req, From, State)

      


        Handle synchronous calls. A read-only database refuses every write before it reaches the store or a write group (group_commit/3 only drains the mailbox of a writable database).



    


    
      
        handle_cast(Msg, State)

      


        Handle asynchronous casts



    


    
      
        handle_info(Info, State)

      


        Handle other messages The periodic compaction/retention/ttl work runs in a monitored worker so it never blocks the writer loop (a long compaction used to make concurrent writes time out). The periodic timer is re-armed when the worker finishes.



    


    
      
        info(Pid)

      


        Get database info



    


    
      
        init(_)

      


        Initialize the database server



    


    
      
        outbox_ack(Pid, Tag, Hlcs)

      


        Acknowledge processed outbox entries by their exact HLC keys. Deleting a key that was already replaced by a newer write is a no-op, so acks never lose work (see barrel_outbox).



    


    
      
        put_doc(Pid, Doc, Opts)

      


        Put a document (create or update)



    


    
      
        put_doc(Pid, DbName, Doc, Opts)

      


        put_doc/3 with the document prepared in the calling process, so the writer only reads, checks, stamps and batches it.



    


    
      
        put_docs(Pid, Docs, Opts)

      


        Put multiple documents (batch write). A document may come as {Doc, DocOpts} with its own outbox and sync options.



    


    
      
        put_docs(Pid, DbName, Docs, Opts)

      


        put_docs/3 with the documents prepared in the calling process.



    


    
      
        put_local_doc(Pid, DocId, Doc)

      


        Put a local document (not replicated)



    


    
      
        put_version(Pid, Doc, VersionToken, VVBin, Deleted)

      


        Put a document with explicit revision history (for replication) Returns {ok, DocId, RevId} on success.



    


    
      
        resolve_conflict(Pid, DocId, BaseRev, Resolution)

      


        Resolve a conflict by choosing a winning revision or providing a merged doc Resolution can be: - {choose, Rev} - keep this revision as winner, delete other branches - {merge, Doc} - create new revision merging all conflicts



    


    
      
        set_doc_embedding(Pid, DocId, ExpectedRev, Vector)

      


        Store a computed embedding as the document's embedding column. CAS on the expected revision: embeddings are derived data, so this never bumps the revision or emits a change; a conflict means a newer write exists (which re-drives the computing indexer anyway).



    


    
      
        source_id(DbName)

      


        This database's stable source id (the version author). Per-database, not per-node: replicas on the same node must detect each other's divergent writes as concurrent.



    


    
      
        start_link(Name, Config)

      


        Start the database server



    


    
      
        stop(Pid)

      


        Stop the database server



    


    
      
        sweep_retention(Pid)

      


        Run a retention sweep now. Prunes history entries, superseded version bodies and expired tombstones older than the retention window, then advances the history floor. No-op when retention is infinite (retention_period 0).



    


    
      
        sweep_retention(Pid, NowMs)

      


        Run a retention sweep as if the wall clock read NowMs (unix ms). Test hook: the window is judged against a chosen instant.



    


    
      
        sweep_ttl(Pid)

      


        Run one doc TTL sweep pass now (test and ops hook). Returns the number of docs tombstoned.



    


    
      
        terminate(Reason, State)

      


        Clean up when terminating



    





      


      
        Types


        


  
    
      
    
    
      att_info/0



        
          
        

    

  


  

      

          -type att_info() ::
          #{name := binary(),
            content_type := binary(),
            length := non_neg_integer(),
            digest := binary(),
            chunked => boolean(),
            chunk_size => pos_integer(),
            chunk_count => pos_integer()}.


      



  



  
    
      
    
    
      change/0



        
          
        

    

  


  

      

          -type change() :: map().


      



  



  
    
      
    
    
      db_config/0



        
          
        

    

  


  

      

          -type db_config() :: #{path => string(), store => module(), atom() => term()}.


      



  



  
    
      
    
    
      db_name/0



        
          
        

    

  


  

      

          -type db_name() :: binary().


      



  



  
    
      
    
    
      db_ref/0



        
          
        

    

  


  

      

          -type db_ref() :: pid() | atom().


      



  



  
    
      
    
    
      doc/0



        
          
        

    

  


  

      

          -type doc() :: #{binary() => term()}.


      



  



  
    
      
    
    
      doc_info/0



        
          
        

    

  


  

      

          -type doc_info() :: #{id := docid(), rev := revid(), deleted := boolean(), revtree := revtree()}.


      



  



  
    
      
    
    
      docid/0



        
          
        

    

  


  

      

          -type docid() :: binary().


      



  



  
    
      
    
    
      endpoint/0



        
          
        

    

  


  

      

          -type endpoint() :: db_name() | {node(), db_name()} | {module(), term()}.


      



  



  
    
      
    
    
      rep_options/0



        
          
        

    

  


  

      

          -type rep_options() ::
          #{continuous => boolean(),
            since => seq_string(),
            filter => fun((doc()) -> boolean()),
            atom() => term()}.


      



  



  
    
      
    
    
      rev_info/0



        
          
        

    

  


  

      

          -type rev_info() ::
          #{id := revid(),
            parent := revid() | undefined,
            deleted := boolean(),
            attachments => #{binary() => att_info()}}.


      



  



  
    
      
    
    
      revid/0



        
          
        

    

  


  

      

          -type revid() :: binary().


      



  



  
    
      
    
    
      revtree/0



        
          
        

    

  


  

      

          -type revtree() :: #{revid() => rev_info()}.


      



  



  
    
      
    
    
      seq/0



        
          
        

    

  


  

      

          -type seq() :: barrel_hlc:timestamp().


      



  



  
    
      
    
    
      seq_string/0



        
          
        

    

  


  

      

          -type seq_string() :: binary().


      



  



  
    
      
    
    
      view_name/0



        
          
        

    

  


  

      

          -type view_name() :: binary().


      



  



  
    
      
    
    
      view_result/0



        
          
        

    

  


  

      

          -type view_result() :: #{key := term(), value := term(), id := docid()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      checkpoint_to(Pid, DocsPath, AttPath)



        
          
        

    

  


  

      

          -spec checkpoint_to(pid(), string(), string()) -> {ok, barrel_hlc:timestamp()} | {error, term()}.


      


Checkpoint both stores into a branch's directories, minting the fork instant inside the writer: every write applied before this call is in the checkpoint and every later one has a larger HLC. Blocks the writer for the memtable flush + hard links.

  



  
    
      
    
    
      delete_doc(Pid, DocId, Opts)



        
          
        

    

  


  

      

          -spec delete_doc(pid(), binary(), map()) -> {ok, map()} | {error, term()}.


      


Delete a document

  



  
    
      
    
    
      delete_local_doc(Pid, DocId)



        
          
        

    

  


  

      

          -spec delete_local_doc(pid(), binary()) -> ok | {error, not_found}.


      


Delete a local document

  



  
    
      
    
    
      diff_versions(Pid, TokenMap)



        
          
        

    

  


  

      

          -spec diff_versions(pid(), #{binary() => binary()}) ->
                       {ok, #{binary() => missing | have}} | {error, term()}.


      


Get revisions difference (for replication) Returns {ok, Missing, PossibleAncestors}

  



  
    
      
    
    
      doc_write_ops(Mode, DbName, Doc, Opts0, Hlc)



        
          
        

    

  


  

      

          -spec doc_write_ops(inline | prepared, binary(), map(), map(), barrel_hlc:timestamp()) ->
                       {list(), tuple()}.


      


The batch of one document write and its notification, with the given HLC: inline builds it the way the writer always did, prepared from a request prepared in the caller.

  



  
    
      
    
    
      fold_docs(Pid, Fun, Acc)



        
          
        

    

  


  

      

          -spec fold_docs(pid(), fun(), term()) -> {ok, term()}.


      


Fold over all documents

  



  
    
      
    
    
      fold_docs(Pid, Fun, Acc, Opts)



        
          
        

    

  


  

      

          -spec fold_docs(pid(), fun(), term(), map()) -> {ok, term()}.


      


Fold over all documents with options

  



  
    
      
    
    
      fold_local_docs(Pid, Prefix, Fun, Acc)



        
          
        

    

  


  

      

          -spec fold_local_docs(pid(), binary(), fun((binary(), map(), term()) -> term()), term()) ->
                         {ok, term()} | {error, term()}.


      


Fold over local documents with a given prefix

  



  
    
      
    
    
      get_att_ref(Pid)



        
          
        

    

  


  

      

          -spec get_att_ref(pid()) -> {ok, barrel_att_store:att_ref()} | {error, term()}.


      


Get the attachment store reference

  



  
    
      
    
    
      get_conflicts(Pid, DocId)



        
          
        

    

  


  

      

          -spec get_conflicts(pid(), binary()) -> {ok, [binary()]} | {error, term()}.


      


Get conflicts for a document Returns list of conflicting revision IDs (excluding the winner)

  



  
    
      
    
    
      get_doc(Pid, DocId, Opts)



        
          
        

    

  


  

      

          -spec get_doc(pid(), binary(), map()) ->
                 {ok, map()} | {ok, binary(), map()} | {error, not_found} | {error, term()}.


      


Get a document When raw_body => true in Opts, returns {ok, CborBin, Meta} for zero-copy responses

  



  
    
      
    
    
      get_docs(Pid, DocIds, Opts)



        
          
        

    

  


  

      

          -spec get_docs(pid(), [binary()], map()) -> [{ok, map()} | {error, not_found} | {error, term()}].


      


Get multiple documents (batch read)

  



  
    
      
    
    
      get_local_doc(Pid, DocId)



        
          
        

    

  


  

      

          -spec get_local_doc(pid(), binary()) -> {ok, map()} | {error, not_found}.


      


Get a local document

  



  
    
      
    
    
      get_store_ref(Pid)



        
          
        

    

  


  

      

          -spec get_store_ref(pid()) -> {ok, barrel_store_rocksdb:db_ref()} | {error, term()}.


      


Get the document store reference

  



  
    
      
    
    
      handle_call(Req, From, State)



        
          
        

    

  


  

Handle synchronous calls. A read-only database refuses every write before it reaches the store or a write group (group_commit/3 only drains the mailbox of a writable database).

  



  
    
      
    
    
      handle_cast(Msg, State)



        
          
        

    

  


  

Handle asynchronous casts

  



  
    
      
    
    
      handle_info(Info, State)



        
          
        

    

  


  

Handle other messages The periodic compaction/retention/ttl work runs in a monitored worker so it never blocks the writer loop (a long compaction used to make concurrent writes time out). The periodic timer is re-armed when the worker finishes.

  



  
    
      
    
    
      info(Pid)



        
          
        

    

  


  

      

          -spec info(pid()) -> {ok, map()} | {error, term()}.


      


Get database info

  



  
    
      
    
    
      init(_)



        
          
        

    

  


  

Initialize the database server

  



  
    
      
    
    
      outbox_ack(Pid, Tag, Hlcs)



        
          
        

    

  


  

      

          -spec outbox_ack(pid(), barrel_outbox:tag(), [barrel_hlc:timestamp()]) -> ok | {error, term()}.


      


Acknowledge processed outbox entries by their exact HLC keys. Deleting a key that was already replaced by a newer write is a no-op, so acks never lose work (see barrel_outbox).

  



  
    
      
    
    
      put_doc(Pid, Doc, Opts)



        
          
        

    

  


  

      

          -spec put_doc(pid(), map(), map()) -> {ok, map()} | {error, term()}.


      


Put a document (create or update)

  



  
    
      
    
    
      put_doc(Pid, DbName, Doc, Opts)



        
          
        

    

  


  

      

          -spec put_doc(pid(), binary(), map(), map()) -> {ok, map()} | {error, term()}.


      


put_doc/3 with the document prepared in the calling process, so the writer only reads, checks, stamps and batches it.

  



  
    
      
    
    
      put_docs(Pid, Docs, Opts)



        
          
        

    

  


  

      

          -spec put_docs(pid(), [map() | {map(), map()}], map()) -> [{ok, map()} | {error, term()}].


      


Put multiple documents (batch write). A document may come as {Doc, DocOpts} with its own outbox and sync options.

  



  
    
      
    
    
      put_docs(Pid, DbName, Docs, Opts)



        
          
        

    

  


  

      

          -spec put_docs(pid(), binary(), [map() | {map(), map()}], map()) -> [{ok, map()} | {error, term()}].


      


put_docs/3 with the documents prepared in the calling process.

  



  
    
      
    
    
      put_local_doc(Pid, DocId, Doc)



        
          
        

    

  


  

      

          -spec put_local_doc(pid(), binary(), map()) -> ok | {error, term()}.


      


Put a local document (not replicated)

  



  
    
      
    
    
      put_version(Pid, Doc, VersionToken, VVBin, Deleted)



        
          
        

    

  


  

      

          -spec put_version(pid(), map(), binary(), binary(), boolean()) ->
                     {ok, binary(), binary()} | {error, term()}.


      


Put a document with explicit revision history (for replication) Returns {ok, DocId, RevId} on success.

  



  
    
      
    
    
      resolve_conflict(Pid, DocId, BaseRev, Resolution)



        
          
        

    

  


  

      

          -spec resolve_conflict(pid(), binary(), binary(), {choose, binary()} | {merge, map()}) ->
                          {ok, map()} | {error, term()}.


      


Resolve a conflict by choosing a winning revision or providing a merged doc Resolution can be: - {choose, Rev} - keep this revision as winner, delete other branches - {merge, Doc} - create new revision merging all conflicts

  



  
    
      
    
    
      set_doc_embedding(Pid, DocId, ExpectedRev, Vector)



        
          
        

    

  


  

      

          -spec set_doc_embedding(pid(), binary(), binary(), [number()]) ->
                           ok | {error, conflict | not_found | term()}.


      


Store a computed embedding as the document's embedding column. CAS on the expected revision: embeddings are derived data, so this never bumps the revision or emits a change; a conflict means a newer write exists (which re-drives the computing indexer anyway).

  



  
    
      
    
    
      source_id(DbName)



        
          
        

    

  


  

This database's stable source id (the version author). Per-database, not per-node: replicas on the same node must detect each other's divergent writes as concurrent.

  



  
    
      
    
    
      start_link(Name, Config)



        
          
        

    

  


  

      

          -spec start_link(binary(), map()) -> {ok, pid()} | {error, term()}.


      


Start the database server

  



  
    
      
    
    
      stop(Pid)



        
          
        

    

  


  

      

          -spec stop(pid()) -> ok.


      


Stop the database server

  



  
    
      
    
    
      sweep_retention(Pid)



        
          
        

    

  


  

      

          -spec sweep_retention(pid()) -> {ok, map()} | {error, term()}.


      


Run a retention sweep now. Prunes history entries, superseded version bodies and expired tombstones older than the retention window, then advances the history floor. No-op when retention is infinite (retention_period 0).

  



  
    
      
    
    
      sweep_retention(Pid, NowMs)



        
          
        

    

  


  

      

          -spec sweep_retention(pid(), non_neg_integer()) -> {ok, map()} | {error, term()}.


      


Run a retention sweep as if the wall clock read NowMs (unix ms). Test hook: the window is judged against a chosen instant.

  



  
    
      
    
    
      sweep_ttl(Pid)



        
          
        

    

  


  

      

          -spec sweep_ttl(pid()) -> {ok, non_neg_integer()}.


      


Run one doc TTL sweep pass now (test and ops hook). Returns the number of docs tombstoned.

  



  
    
      
    
    
      terminate(Reason, State)



        
          
        

    

  


  

Clean up when terminating

  


        

      


  

  
    
    barrel_db_sup - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_db_sup 
    



      
barrel_db_sup - Dynamic supervisor for database processes
Manages individual database server processes using simple_one_for_one strategy for dynamic child management.

      


      
        Summary


  
    Functions
  


    
      
        init(_)

      


        Initialize the supervisor with simple_one_for_one strategy



    


    
      
        start_db(Name, Config)

      


        Start a new database server



    


    
      
        start_link()

      


        Start the database supervisor



    


    
      
        stop_db(Name)

      


        Stop a database server



    





      


      
        Functions


        


  
    
      
    
    
      init(_)



        
          
        

    

  


  

      

          -spec init([]) -> {ok, {supervisor:sup_flags(), [supervisor:child_spec()]}}.


      


Initialize the supervisor with simple_one_for_one strategy

  



  
    
      
    
    
      start_db(Name, Config)



        
          
        

    

  


  

      

          -spec start_db(binary(), map()) -> {ok, pid()} | {error, term()}.


      


Start a new database server

  



  
    
      
    
    
      start_link()



        
          
        

    

  


  

      

          -spec start_link() -> {ok, pid()} | {error, term()}.


      


Start the database supervisor

  



  
    
      
    
    
      stop_db(Name)



        
          
        

    

  


  

      

          -spec stop_db(binary()) -> ok | {error, term()}.


      


Stop a database server

  


        

      


  

  
    
    barrel_doc - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_doc 
    



      
Document utilities for barrel_docdb
Provides functions for document manipulation and CBOR document content access.
The module supports two document representations: - Indexed binary: CBOR with structural index for O(1) path access - Erlang map: Standard map for manipulation
All map-like functions work with both representations transparently.

      


      
        Summary


  
    Types
  


    
      
        att_info/0

      


    


    
      
        cbor_doc/0

      


    


    
      
        change/0

      


    


    
      
        db_config/0

      


    


    
      
        db_name/0

      


    


    
      
        db_ref/0

      


    


    
      
        doc/0

      


    


    
      
        doc_info/0

      


    


    
      
        doc_input/0

      


    


    
      
        docid/0

      


    


    
      
        endpoint/0

      


    


    
      
        path/0

      


    


    
      
        rep_options/0

      


    


    
      
        rev_info/0

      


    


    
      
        revid/0

      


    


    
      
        revtree/0

      


    


    
      
        seq/0

      


    


    
      
        seq_string/0

      


    


    
      
        view_name/0

      


    


    
      
        view_result/0

      


    





  
    Functions
  


    
      
        decode_embedding(Binary)

      


        Decode an embedding entity column back to a vector.



    


    
      
        deleted(_)

      


        Check if document is deleted



    


    
      
        doc_without_meta(Doc)

      


        Remove metadata fields from document. _-prefixed top-level fields are reserved metadata and are stripped before storage. <<"_embedding">> is extracted separately (see make_doc_record) and stored as a document entity column, never in the body, so it does not affect the revision hash.



    


    
      
        encode_embedding(Vector)

      


        Encode an embedding vector for entity-column storage. 32-bit little-endian floats, the same width the vector stores use.



    


    
      
        ensure_indexed(Doc)

      


        Alias for normalize/1



    


    
      
        filter(Pred, Doc)

      


        Filter key-value pairs using a predicate Returns indexed binary



    


    
      
        find(Doc, Key)

      


        Find a key (like maps:find/2) Returns {ok, Value} if found, error if not



    


    
      
        fold(Fun, Acc, Doc)

      


        Fold over top-level key-value pairs



    


    
      
        from_cbor(CborBin)

      


        Import from plain CBOR (adds index if missing)



    


    
      
        from_json(JsonBin)

      


        Import from JSON binary



    


    
      
        from_map(Map)

      


        Import from Erlang map (alias for new/1)



    


    
      
        generate_docid()

      


        Generate a unique document ID



    


    
      
        get(Doc, Path)

      


        Get value at path (lazy - uses index when available)



    


    
      
        get(Doc, Path, Default)

      


        Get value at path with default



    


    
      
        id(_)

      


        Get document ID



    


    
      
        id_rev(_)

      


        Get document ID and revision



    


    
      
        is_indexed(_)

      


        Check if binary has barrel index (starts with "CB" magic)



    


    
      
        is_key(Doc, Key)

      


        Check if key exists at top level (uses index, no decode)



    


    
      
        keys(Doc)

      


        Get all top-level keys (uses index when available)



    


    
      
        make_doc_record(Doc0)

      


        Create internal document record from user document. The document's version identity is issued by the writer (barrel_db_server); the record only carries the caller's expected current version (_rev token) for the CAS check.



    


    
      
        map(Fun, Doc)

      


        Map a function over all top-level values Returns indexed binary



    


    
      
        merge(Doc1, Doc2)

      


        Merge two documents (second overwrites first) Returns indexed binary



    


    
      
        new()

      


        Create empty indexed document



    


    
      
        new(Map)

      


        Create indexed document from Erlang map



    


    
      
        normalize(Doc)

      


        Normalize any input to indexed binary (for storage) Auto-detects: map | indexed binary | plain CBOR



    


    
      
        remove(Doc, Key)

      


        Remove a key from the document (returns indexed binary)



    


    
      
        rev(_)

      


        Get document revision



    


    
      
        set(Doc, Path, Value)

      


        Set value at path (returns indexed binary)



    


    
      
        size(Doc)

      


        Get number of top-level entries



    


    
      
        take(Doc, Key)

      


        Remove and return value at key Returns {Value, UpdatedDoc} or error if key not found



    


    
      
        to_cbor(Doc)

      


        Export to plain CBOR (without index) Use when sending to external clients



    


    
      
        to_json(Doc)

      


        Export to JSON binary



    


    
      
        to_list(Doc)

      


        Convert to list of {Key, Value} tuples (top-level only)



    


    
      
        to_map(Doc)

      


        Export to Erlang map (full decode) Handles both indexed CBOR and plain CBOR



    


    
      
        update(Doc, Path, Fun)

      


        Update value at path using a function (returns indexed binary) Fun is called with current value (or undefined if not present)



    


    
      
        values(Doc)

      


        Get all values (top-level only)



    





      


      
        Types


        


  
    
      
    
    
      att_info/0



        
          
        

    

  


  

      

          -type att_info() ::
          #{name := binary(),
            content_type := binary(),
            length := non_neg_integer(),
            digest := binary(),
            chunked => boolean(),
            chunk_size => pos_integer(),
            chunk_count => pos_integer()}.


      



  



  
    
      
    
    
      cbor_doc/0



        
          
        

    

  


  

      

          -type cbor_doc() :: binary().


      



  



  
    
      
    
    
      change/0



        
          
        

    

  


  

      

          -type change() :: map().


      



  



  
    
      
    
    
      db_config/0



        
          
        

    

  


  

      

          -type db_config() :: #{path => string(), store => module(), atom() => term()}.


      



  



  
    
      
    
    
      db_name/0



        
          
        

    

  


  

      

          -type db_name() :: binary().


      



  



  
    
      
    
    
      db_ref/0



        
          
        

    

  


  

      

          -type db_ref() :: pid() | atom().


      



  



  
    
      
    
    
      doc/0



        
          
        

    

  


  

      

          -type doc() :: #{binary() => term()}.


      



  



  
    
      
    
    
      doc_info/0



        
          
        

    

  


  

      

          -type doc_info() :: #{id := docid(), rev := revid(), deleted := boolean(), revtree := revtree()}.


      



  



  
    
      
    
    
      doc_input/0



        
          
        

    

  


  

      

          -type doc_input() :: map() | cbor_doc().


      



  



  
    
      
    
    
      docid/0



        
          
        

    

  


  

      

          -type docid() :: binary().


      



  



  
    
      
    
    
      endpoint/0



        
          
        

    

  


  

      

          -type endpoint() :: db_name() | {node(), db_name()} | {module(), term()}.


      



  



  
    
      
    
    
      path/0



        
          
        

    

  


  

      

          -type path() :: [binary() | integer()].


      



  



  
    
      
    
    
      rep_options/0



        
          
        

    

  


  

      

          -type rep_options() ::
          #{continuous => boolean(),
            since => seq_string(),
            filter => fun((doc()) -> boolean()),
            atom() => term()}.


      



  



  
    
      
    
    
      rev_info/0



        
          
        

    

  


  

      

          -type rev_info() ::
          #{id := revid(),
            parent := revid() | undefined,
            deleted := boolean(),
            attachments => #{binary() => att_info()}}.


      



  



  
    
      
    
    
      revid/0



        
          
        

    

  


  

      

          -type revid() :: binary().


      



  



  
    
      
    
    
      revtree/0



        
          
        

    

  


  

      

          -type revtree() :: #{revid() => rev_info()}.


      



  



  
    
      
    
    
      seq/0



        
          
        

    

  


  

      

          -type seq() :: barrel_hlc:timestamp().


      



  



  
    
      
    
    
      seq_string/0



        
          
        

    

  


  

      

          -type seq_string() :: binary().


      



  



  
    
      
    
    
      view_name/0



        
          
        

    

  


  

      

          -type view_name() :: binary().


      



  



  
    
      
    
    
      view_result/0



        
          
        

    

  


  

      

          -type view_result() :: #{key := term(), value := term(), id := docid()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      decode_embedding(Binary)



        
          
        

    

  


  

      

          -spec decode_embedding(binary()) -> [float()].


      


Decode an embedding entity column back to a vector.

  



  
    
      
    
    
      deleted(_)



        
          
        

    

  


  

      

          -spec deleted(doc()) -> boolean().


      


Check if document is deleted

  



  
    
      
    
    
      doc_without_meta(Doc)



        
          
        

    

  


  

      

          -spec doc_without_meta(doc()) -> doc().


      


Remove metadata fields from document. _-prefixed top-level fields are reserved metadata and are stripped before storage. <<"_embedding">> is extracted separately (see make_doc_record) and stored as a document entity column, never in the body, so it does not affect the revision hash.

  



  
    
      
    
    
      encode_embedding(Vector)



        
          
        

    

  


  

      

          -spec encode_embedding([number()]) -> binary().


      


Encode an embedding vector for entity-column storage. 32-bit little-endian floats, the same width the vector stores use.

  



  
    
      
    
    
      ensure_indexed(Doc)



        
          
        

    

  


  

      

          -spec ensure_indexed(doc_input()) -> cbor_doc().


      


Alias for normalize/1

  



  
    
      
    
    
      filter(Pred, Doc)



        
          
        

    

  


  

      

          -spec filter(fun((binary(), term()) -> boolean()), doc_input()) -> cbor_doc().


      


Filter key-value pairs using a predicate Returns indexed binary

  



  
    
      
    
    
      find(Doc, Key)



        
          
        

    

  


  

      

          -spec find(doc_input(), binary()) -> {ok, term()} | error.


      


Find a key (like maps:find/2) Returns {ok, Value} if found, error if not

  



  
    
      
    
    
      fold(Fun, Acc, Doc)



        
          
        

    

  


  

      

          -spec fold(fun((binary(), term(), Acc) -> Acc), Acc, doc_input()) -> Acc.


      


Fold over top-level key-value pairs

  



  
    
      
    
    
      from_cbor(CborBin)



        
          
        

    

  


  

      

          -spec from_cbor(binary()) -> cbor_doc().


      


Import from plain CBOR (adds index if missing)

  



  
    
      
    
    
      from_json(JsonBin)



        
          
        

    

  


  

      

          -spec from_json(binary()) -> cbor_doc().


      


Import from JSON binary

  



  
    
      
    
    
      from_map(Map)



        
          
        

    

  


  

      

          -spec from_map(map()) -> cbor_doc().


      


Import from Erlang map (alias for new/1)

  



  
    
      
    
    
      generate_docid()



        
          
        

    

  


  

      

          -spec generate_docid() -> docid().


      


Generate a unique document ID

  



  
    
      
    
    
      get(Doc, Path)



        
          
        

    

  


  

      

          -spec get(doc_input(), path()) -> term() | undefined.


      


Get value at path (lazy - uses index when available)

  



  
    
      
    
    
      get(Doc, Path, Default)



        
          
        

    

  


  

      

          -spec get(doc_input(), path(), term()) -> term().


      


Get value at path with default

  



  
    
      
    
    
      id(_)



        
          
        

    

  


  

      

          -spec id(doc()) -> docid() | undefined.


      


Get document ID

  



  
    
      
    
    
      id_rev(_)



        
          
        

    

  


  

      

          -spec id_rev(doc()) -> {docid() | undefined, revid()}.


      


Get document ID and revision

  



  
    
      
    
    
      is_indexed(_)



        
          
        

    

  


  

      

          -spec is_indexed(binary() | map()) -> boolean().


      


Check if binary has barrel index (starts with "CB" magic)

  



  
    
      
    
    
      is_key(Doc, Key)



        
          
        

    

  


  

      

          -spec is_key(doc_input(), binary()) -> boolean().


      


Check if key exists at top level (uses index, no decode)

  



  
    
      
    
    
      keys(Doc)



        
          
        

    

  


  

      

          -spec keys(doc_input()) -> [binary()].


      


Get all top-level keys (uses index when available)

  



  
    
      
    
    
      make_doc_record(Doc0)



        
          
        

    

  


  

      

          -spec make_doc_record(doc()) -> map().


      


Create internal document record from user document. The document's version identity is issued by the writer (barrel_db_server); the record only carries the caller's expected current version (_rev token) for the CAS check.

  



  
    
      
    
    
      map(Fun, Doc)



        
          
        

    

  


  

      

          -spec map(fun((binary(), term()) -> term()), doc_input()) -> cbor_doc().


      


Map a function over all top-level values Returns indexed binary

  



  
    
      
    
    
      merge(Doc1, Doc2)



        
          
        

    

  


  

      

          -spec merge(doc_input(), doc_input()) -> cbor_doc().


      


Merge two documents (second overwrites first) Returns indexed binary

  



  
    
      
    
    
      new()



        
          
        

    

  


  

      

          -spec new() -> cbor_doc().


      


Create empty indexed document

  



  
    
      
    
    
      new(Map)



        
          
        

    

  


  

      

          -spec new(map()) -> cbor_doc().


      


Create indexed document from Erlang map

  



  
    
      
    
    
      normalize(Doc)



        
          
        

    

  


  

      

          -spec normalize(doc_input()) -> cbor_doc().


      


Normalize any input to indexed binary (for storage) Auto-detects: map | indexed binary | plain CBOR

  



  
    
      
    
    
      remove(Doc, Key)



        
          
        

    

  


  

      

          -spec remove(doc_input(), binary()) -> cbor_doc().


      


Remove a key from the document (returns indexed binary)

  



  
    
      
    
    
      rev(_)



        
          
        

    

  


  

      

          -spec rev(doc()) -> revid().


      


Get document revision

  



  
    
      
    
    
      set(Doc, Path, Value)



        
          
        

    

  


  

      

          -spec set(doc_input(), path(), term()) -> cbor_doc().


      


Set value at path (returns indexed binary)

  



  
    
      
    
    
      size(Doc)



        
          
        

    

  


  

      

          -spec size(doc_input()) -> non_neg_integer().


      


Get number of top-level entries

  



  
    
      
    
    
      take(Doc, Key)



        
          
        

    

  


  

      

          -spec take(doc_input(), binary()) -> {term(), cbor_doc()} | error.


      


Remove and return value at key Returns {Value, UpdatedDoc} or error if key not found

  



  
    
      
    
    
      to_cbor(Doc)



        
          
        

    

  


  

      

          -spec to_cbor(doc_input()) -> binary().


      


Export to plain CBOR (without index) Use when sending to external clients

  



  
    
      
    
    
      to_json(Doc)



        
          
        

    

  


  

      

          -spec to_json(doc_input()) -> binary().


      


Export to JSON binary

  



  
    
      
    
    
      to_list(Doc)



        
          
        

    

  


  

      

          -spec to_list(doc_input()) -> [{binary(), term()}].


      


Convert to list of {Key, Value} tuples (top-level only)

  



  
    
      
    
    
      to_map(Doc)



        
          
        

    

  


  

      

          -spec to_map(doc_input()) -> map().


      


Export to Erlang map (full decode) Handles both indexed CBOR and plain CBOR

  



  
    
      
    
    
      update(Doc, Path, Fun)



        
          
        

    

  


  

      

          -spec update(doc_input(), path(), fun((term()) -> term())) -> cbor_doc().


      


Update value at path using a function (returns indexed binary) Fun is called with current value (or undefined if not present)

  



  
    
      
    
    
      values(Doc)



        
          
        

    

  


  

      

          -spec values(doc_input()) -> [term()].


      


Get all values (top-level only)

  


        

      


  

  
    
    barrel_doc_body_store - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_doc_body_store 
    



      
Document body storage using body column family (BlobDB enabled)
Document bodies are stored in the "bodies" column family which has BlobDB enabled. This keeps the main LSM tree lean (only indexes and metadata) and provides efficient batch fetching with multi_get.
The store is accessed via persistent_term registry using the db name.

      


      
        Summary


  
    Types
  


    
      
        att_info/0

      


    


    
      
        change/0

      


    


    
      
        db_config/0

      


    


    
      
        db_name/0

      


    


    
      
        db_ref/0

      


    


    
      
        doc/0

      


    


    
      
        doc_info/0

      


    


    
      
        docid/0

      


    


    
      
        endpoint/0

      


    


    
      
        read_profile/0

      


    


    
      
        rep_options/0

      


    


    
      
        rev_info/0

      


    


    
      
        revid/0

      


    


    
      
        revtree/0

      


    


    
      
        seq/0

      


    


    
      
        seq_string/0

      


    


    
      
        snapshot/0

      


    


    
      
        view_name/0

      


    


    
      
        view_result/0

      


    





  
    Functions
  


    
      
        get_body(DbName, DocId, RevId)

      


        Get a specific revision body (archived, non-current revisions).



    


    
      
        get_current_body(DbName, DocId)

      


        Get the current body for a document. Since current body is stored without revision in key, no rev needed.



    


    
      
        multi_get_bodies(DbName, DocIdRevPairs, Opts)

      


        Batch get specific revision bodies (for archived revisions). DocIdRevPairs is a list of {DocId, RevId} tuples.



    


    
      
        multi_get_current_bodies(DbName, DocIds)

      


        Batch get current bodies for multiple documents. Much faster than multi_get_bodies since we don't need to know revisions. Uses short_range read profile by default.



    


    
      
        multi_get_current_bodies(DbName, DocIds, Profile)

      


        Batch get current bodies with explicit read profile. Read profiles optimize I/O based on batch size: - point: Small batches (<50), cache friendly - short_range: Medium batches (50-200), auto readahead - long_scan: Large batches (>200), prefetch 2MB, avoid cache pollution



    


    
      
        multi_get_current_bodies_with_snapshot(DbName, DocIds, Snapshot)

      


        Batch get current bodies with snapshot for consistent reads. Uses short_range read profile by default.



    


    
      
        multi_get_current_bodies_with_snapshot(DbName, DocIds, Snapshot, Profile)

      


        Batch get current bodies with snapshot and explicit read profile. Use this for query execution to ensure consistent reads across batches.



    





      


      
        Types


        


  
    
      
    
    
      att_info/0



        
          
        

    

  


  

      

          -type att_info() ::
          #{name := binary(),
            content_type := binary(),
            length := non_neg_integer(),
            digest := binary(),
            chunked => boolean(),
            chunk_size => pos_integer(),
            chunk_count => pos_integer()}.


      



  



  
    
      
    
    
      change/0



        
          
        

    

  


  

      

          -type change() :: map().


      



  



  
    
      
    
    
      db_config/0



        
          
        

    

  


  

      

          -type db_config() :: #{path => string(), store => module(), atom() => term()}.


      



  



  
    
      
    
    
      db_name/0



        
          
        

    

  


  

      

          -type db_name() :: binary().


      



  



  
    
      
    
    
      db_ref/0



        
          
        

    

  


  

      

          -type db_ref() :: pid() | atom().


      



  



  
    
      
    
    
      doc/0



        
          
        

    

  


  

      

          -type doc() :: #{binary() => term()}.


      



  



  
    
      
    
    
      doc_info/0



        
          
        

    

  


  

      

          -type doc_info() :: #{id := docid(), rev := revid(), deleted := boolean(), revtree := revtree()}.


      



  



  
    
      
    
    
      docid/0



        
          
        

    

  


  

      

          -type docid() :: binary().


      



  



  
    
      
    
    
      endpoint/0



        
          
        

    

  


  

      

          -type endpoint() :: db_name() | {node(), db_name()} | {module(), term()}.


      



  



  
    
      
    
    
      read_profile/0



        
          
        

    

  


  

      

          -type read_profile() :: barrel_store_rocksdb:read_profile().


      



  



  
    
      
    
    
      rep_options/0



        
          
        

    

  


  

      

          -type rep_options() ::
          #{continuous => boolean(),
            since => seq_string(),
            filter => fun((doc()) -> boolean()),
            atom() => term()}.


      



  



  
    
      
    
    
      rev_info/0



        
          
        

    

  


  

      

          -type rev_info() ::
          #{id := revid(),
            parent := revid() | undefined,
            deleted := boolean(),
            attachments => #{binary() => att_info()}}.


      



  



  
    
      
    
    
      revid/0



        
          
        

    

  


  

      

          -type revid() :: binary().


      



  



  
    
      
    
    
      revtree/0



        
          
        

    

  


  

      

          -type revtree() :: #{revid() => rev_info()}.


      



  



  
    
      
    
    
      seq/0



        
          
        

    

  


  

      

          -type seq() :: barrel_hlc:timestamp().


      



  



  
    
      
    
    
      seq_string/0



        
          
        

    

  


  

      

          -type seq_string() :: binary().


      



  



  
    
      
    
    
      snapshot/0



        
          
        

    

  


  

      

          -type snapshot() :: barrel_store_rocksdb:snapshot().


      



  



  
    
      
    
    
      view_name/0



        
          
        

    

  


  

      

          -type view_name() :: binary().


      



  



  
    
      
    
    
      view_result/0



        
          
        

    

  


  

      

          -type view_result() :: #{key := term(), value := term(), id := docid()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      get_body(DbName, DocId, RevId)



        
          
        

    

  


  

      

          -spec get_body(db_name(), docid(), revid()) -> {ok, binary()} | not_found | {error, term()}.


      


Get a specific revision body (archived, non-current revisions).

  



  
    
      
    
    
      get_current_body(DbName, DocId)



        
          
        

    

  


  

      

          -spec get_current_body(db_name(), docid()) -> {ok, binary()} | not_found | {error, term()}.


      


Get the current body for a document. Since current body is stored without revision in key, no rev needed.

  



  
    
      
    
    
      multi_get_bodies(DbName, DocIdRevPairs, Opts)



        
          
        

    

  


  

      

          -spec multi_get_bodies(db_name(), [{docid(), revid()}], map()) ->
                          [{ok, binary()} | not_found | {error, term()}].


      


Batch get specific revision bodies (for archived revisions). DocIdRevPairs is a list of {DocId, RevId} tuples.

  



  
    
      
    
    
      multi_get_current_bodies(DbName, DocIds)



        
          
        

    

  


  

      

          -spec multi_get_current_bodies(db_name(), [docid()]) -> [{ok, binary()} | not_found | {error, term()}].


      


Batch get current bodies for multiple documents. Much faster than multi_get_bodies since we don't need to know revisions. Uses short_range read profile by default.

  



  
    
      
    
    
      multi_get_current_bodies(DbName, DocIds, Profile)



        
          
        

    

  


  

      

          -spec multi_get_current_bodies(db_name(), [docid()], read_profile()) ->
                                  [{ok, binary()} | not_found | {error, term()}].


      


Batch get current bodies with explicit read profile. Read profiles optimize I/O based on batch size: - point: Small batches (<50), cache friendly - short_range: Medium batches (50-200), auto readahead - long_scan: Large batches (>200), prefetch 2MB, avoid cache pollution

  



  
    
      
    
    
      multi_get_current_bodies_with_snapshot(DbName, DocIds, Snapshot)



        
          
        

    

  


  

      

          -spec multi_get_current_bodies_with_snapshot(db_name(), [docid()], snapshot()) ->
                                                [{ok, binary()} | not_found | {error, term()}].


      


Batch get current bodies with snapshot for consistent reads. Uses short_range read profile by default.

  



  
    
      
    
    
      multi_get_current_bodies_with_snapshot(DbName, DocIds, Snapshot, Profile)



        
          
        

    

  


  

      

          -spec multi_get_current_bodies_with_snapshot(db_name(), [docid()], snapshot(), read_profile()) ->
                                                [{ok, binary()} | not_found | {error, term()}].


      


Batch get current bodies with snapshot and explicit read profile. Use this for query execution to ensure consistent reads across batches.
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barrel_docdb - Public API for barrel_docdb
This module provides the main public API for interacting with barrel_docdb databases. It supports:
	Database lifecycle management (create, open, close, delete)
	Document CRUD operations with MVCC revision control
	Binary attachments stored efficiently with BlobDB
	Secondary indexes (views) with automatic updates
	Changes feed for tracking document modifications
	Replication primitives for syncing databases

[bookmark: Quick_Start]Quick Start
   %% Create a database
   {ok, _} = barrel_docdb:create_db(<<"mydb">>),
  
   %% Store a document
   {ok, #{<<"id">> := DocId, <<"rev">> := Rev}} =
       barrel_docdb:put_doc(<<"mydb">>, #{
           <<"id">> => <<"doc1">>,
           <<"type">> => <<"user">>,
           <<"name">> => <<"Alice">>
       }),
  
   %% Retrieve the document
   {ok, Doc} = barrel_docdb:get_doc(<<"mydb">>, <<"doc1">>),
  
   %% Update the document (must include _rev)
   {ok, _} = barrel_docdb:put_doc(<<"mydb">>, Doc#{<<"name">> => <<"Bob">>}),
  
   %% Delete the document
   {ok, _} = barrel_docdb:delete_doc(<<"mydb">>, DocId).
[bookmark: Document_Structure]Document Structure
Documents are Erlang maps with the following special keys:
	<<"id">> - Document identifier (auto-generated if not provided)
	<<"_rev">> - Revision identifier (managed by the system)
	<<"_deleted">> - Set to true for deleted documents
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    Functions
  


    
      
        abort_attachment_writer(Writer)

      


        Abort an attachment writer and clean up partial data.



    


    
      
        att_changes(Db, Since)

      


        Attachment feed entries since an HLC (exclusive), in write order. One entry per attachment: op put or delete, digest, length, content_type, seq (feed HLC) and origin (the LWW timestamp). Options: limit.



    


    
      
        att_changes(Db, Since, Opts)

      


    


    
      
        att_floor(Db)

      


        Oldest HLC the attachment feed is complete from (undefined when never swept or when the backend has no feed).



    


    
      
        branch_db(Parent, BranchName, Opts)

      


        Fork a database into a new branch (timeline). Parent is the database name or the pid returned by create_db/2. See barrel_timeline:branch_db/3 for the options.



    


    
      
        close_attachment_stream(Stream)

      


        Close an attachment stream.



    


    
      
        close_db(Name)

      


        Close a database.



    


    
      
        create_db(Name)

      


        Create a new database with default options.



    


    
      
        create_db(Name, Opts)

      


        Create a new database with options.



    


    
      
        db_exists(Name, Opts)

      


        Whether Name is open or has files on disk, under the data_dir option, else its remembered or the default data dir.



    


    
      
        db_info(Name)

      


        Get database information.



    


    
      
        db_instance_id(Db)

      


        This database's stable per-instance source id (the version author). Per database INSTANCE, not per name: deleting a database and recreating one under the same name mints a fresh id, since the underlying ensure_source_id/2 keys off what is actually persisted, not the name alone. Callers that need to detect "this is still the same database I originally bound to, not a same-named replacement" (see barrel_ngram's corpus lifecycle) compare this value, not the name.



    


    
      
        db_observed_version(Db)

      


        Observed version of an open database: its instance id and the encoded HLC of its last write, read now (a freshness hint, not a snapshot).



    


    
      
        db_pid(Name)

      


        Get the pid of a database by name.



    


    
      
        delete_attachment(Db, DocId, AttName)

      


        Delete an attachment.



    


    
      
        delete_attachment(Db, DocId, AttName, Opts)

      


        Delete an attachment with options (origin_hlc for replicated deletes: last-write-wins guarded, lands a tombstone).



    


    
      
        delete_db(Name)

      


        Delete a database and all its data.



    


    
      
        delete_db(Name, Opts)

      


        Delete a database, locating a CLOSED database's files under its data_dir. Resolution order: the data_dir option, else the dir remembered when the db was created with a per-db data_dir (see create_db/2), else the app env default. Open databases are stopped first, using their actual path.



    


    
      
        delete_doc(Db, DocId)

      


        Delete a document.



    


    
      
        delete_doc(Db, DocId, Opts)

      


        Delete a document with options.



    


    
      
        delete_local_doc(Db, DocId)

      


        Delete a local document.



    


    
      
        delete_system_doc(DocId)

      


        Delete a global system document.



    


    
      
        diff_attachments(Db, Entries)

      


        Digest diff: which of the offered attachments does this database already hold with the same content?



    


    
      
        diff_versions(Db, TokenMap)

      


        The replication diff: which offered versions does this database not cover? Takes #{DocId => VersionToken}, answers #{DocId => missing | have} (have = the doc's version vector contains the offered version).



    


    
      
        ensure_system_db()

      


        Ensure the system database exists. Called automatically by system_doc operations.



    


    
      
        explain(Db, QuerySpec)

      


        Explain a query execution plan.



    


    
      
        find(Db, QuerySpec)

      


        Find documents matching a query specification.



    


    
      
        find(Db, QuerySpec, Opts)

      


        Find documents with additional options.



    


    
      
        finish_attachment_writer(Writer)

      


        Finish writing an attachment and store metadata.



    


    
      
        fold_docs(Db, Fun, Acc)

      


        Fold over all documents in the database.



    


    
      
        fold_docs(Db, Fun, Acc, Opts)

      


        Fold over all documents with options.



    


    
      
        fold_history(Db, Fun, Acc)

      


        Fold over the retained history log in HLC order. Runs in the caller's process. See barrel_history for the entry shape.



    


    
      
        fold_history(Db, Fun, Acc, Opts)

      


        Fold over the retained history log with options (from, to, limit).



    


    
      
        fold_local_docs(Db, Prefix, Fun, Acc0)

      


        Fold local documents whose id starts with a prefix. Local docs bypass the path index, so this is the only way to enumerate them (find/2 cannot see them).



    


    
      
        fold_system_docs(Prefix, Fun, Acc0)

      


        Fold over system documents with a given prefix.



    


    
      
        get_attachment(Db, DocId, AttName)

      


        Retrieve an attachment.



    


    
      
        get_attachment_info(Db, DocId, AttName)

      


        Get attachment metadata without reading the data.



    


    
      
        get_changes(Db, Since)

      


        Get changes since an HLC timestamp.



    


    
      
        get_changes(Db, Since, Opts)

      


        Get changes with options.



    


    
      
        get_conflicts(Db, DocId)

      


        Get list of conflicting revisions for a document.



    


    
      
        get_doc(Db, DocId)

      


        Get a document by ID.



    


    
      
        get_doc(Db, DocId, Opts)

      


        Get a document with options.



    


    
      
        get_doc_for_replication(Db, DocId)

      


        Read a document for replication: current body (tombstones included) plus its version token, encoded version vector, and deleted flag. Caller-side read; the database must be addressed by name.



    


    
      
        get_doc_versions(Db, DocId)

      


        Every version of a document still resolvable: the current winner plus conflict and superseded siblings.



    


    
      
        get_docs(Db, DocIds)

      


        Get multiple documents by ID (batch read).



    


    
      
        get_docs(Db, DocIds, Opts)

      


        Get multiple documents with options (batch read).



    


    
      
        get_hlc()

      


        Get the current global HLC timestamp.



    


    
      
        get_local_doc(Db, DocId)

      


        Get a local document.



    


    
      
        get_system_doc(DocId)

      


        Get a global system document.



    


    
      
        get_version_body(Db, DocId, VersionToken)

      


        The body of one version of a document (current or archived).



    


    
      
        history_floor(Db)

      


        The oldest HLC the history is complete from (undefined means complete since database creation).



    


    
      
        list_attachments(Db, DocId)

      


        List all attachments for a document.



    


    
      
        list_branches(Parent)

      


        The OPEN branches of a database (a branch that exists on disk but is not running is not listed). Parent is the database name or the pid from create_db/2; an unknown reference lists nothing.



    


    
      
        list_dbs()

      


        List all open databases.



    


    
      
        merge_branch(Branch, Opts)

      


        Merge a branch's edits back into its parent. Branch is the branch database name or the pid from create_db/2. See barrel_timeline:merge_branch/2.



    


    
      
        new_hlc()

      


        Generate a new HLC timestamp.



    


    
      
        node_id()

      


        Return this node's stable identity.



    


    
      
        open_attachment_stream(Db, DocId, AttName)

      


        Open a stream for reading an attachment in chunks.



    


    
      
        open_attachment_stream(Db, DocId, AttName, Opts)

      


        Open a stream over a byte range of an attachment.



    


    
      
        open_attachment_writer(Db, DocId, AttName, ContentType)

      


        Open a stream for writing an attachment in chunks.



    


    
      
        open_attachment_writer(Db, DocId, AttName, ContentType, Opts)

      


        Open an attachment writer with options (origin_hlc, expected_digest: both checked at finish before anything commits).



    


    
      
        open_db(Name)

      


        Open an existing database.



    


    
      
        outbox_ack(Db, Tag, Hlcs)

      


        Acknowledge processed outbox entries by their exact HLC keys.



    


    
      
        outbox_fold(Db, Tag, Fun, Acc)

      


        Fold over pending outbox entries for a tag, in HLC order.



    


    
      
        outbox_fold(Db, Tag, Fun, Acc, Opts)

      


        Fold over pending outbox entries with options (limit).



    


    
      
        put_attachment(Db, DocId, AttName, Data)

      


        Attach binary data to a document.



    


    
      
        put_attachment(Db, DocId, AttName, Data, Opts)

      


        Store an attachment with options: sync, content_type, origin_hlc (replicated writes; the last-write-wins guard may answer {ok, ignored}) and expected_digest (verified before commit).



    


    
      
        put_doc(Db, Doc)

      


        Create or update a document.



    


    
      
        put_doc(Db, Doc, Opts)

      


        Create or update a document with options.



    


    
      
        put_docs(Db, Docs)

      


        Put multiple documents in a single batch.



    


    
      
        put_docs(Db, Docs, Opts)

      


        Put multiple documents with options.



    


    
      
        put_local_doc(Db, DocId, Doc)

      


        Store a local document.



    


    
      
        put_system_doc(DocId, Doc)

      


        Store a global system document.



    


    
      
        put_version(Db, Doc, VersionToken, VVBin, Deleted)

      


        Apply a replicated version (the version-vector protocol write).



    


    
      
        query(Db, Bql)

      


        Run a BQL query (see barrel_bql) against document indexes.



    


    
      
        query(Db, Bql, Opts)

      


    


    
      
        read_attachment_chunk(Stream)

      


        Read the next chunk from an attachment stream.



    


    
      
        read_attachment_range(Db, DocId, AttName, Offset, Length)

      


        Read Length bytes of an attachment starting at Offset.



    


    
      
        rebuild_attachment_feed(Db)

      


        Maintenance: synthesize feed rows for attachments written before the feed existed (they do not sync otherwise). Rebuilt rows carry the minimum origin, so any real write wins over them.



    


    
      
        resolve_conflict(Db, DocId, BaseRev, Resolution)

      


        Resolve a document conflict.



    


    
      
        set_doc_embedding(Db, DocId, ExpectedRev, Vector)

      


        Store a computed embedding as a document's embedding column.



    


    
      
        subscribe(Db, Pattern)

      


        Subscribe to document changes matching a path pattern.



    


    
      
        subscribe(Db, Pattern, Opts)

      


        Subscribe to document changes with options.



    


    
      
        subscribe_changes(Db, Since)

      


        Subscribe to a changes stream.



    


    
      
        subscribe_changes(Db, Since, Opts)

      


        Subscribe to a changes stream with options.



    


    
      
        subscribe_query(Db, Query)

      


        Subscribe to document changes matching a query.



    


    
      
        subscribe_query(Db, Query, Opts)

      


        Subscribe to document changes matching a query with options.



    


    
      
        sweep_retention(Db)

      


        Run a retention sweep now (the database also sweeps on a timer). Returns sweep statistics and the new floor.



    


    
      
        sweep_ttl(Db)

      


        Run one doc TTL sweep pass now (see the ttl_sweep_interval database option). Returns the number of docs tombstoned.



    


    
      
        sync_hlc(RemoteHlc)

      


        Synchronize with a remote HLC timestamp.



    


    
      
        unsubscribe(SubRef)

      


        Unsubscribe from document change notifications.



    


    
      
        unsubscribe_query(SubRef)

      


        Unsubscribe from query-based change notifications.



    


    
      
        validate_db_name(Name)

      


        Validate a database name. Accepts: lowercase alphanumerics, underscore, hyphen. First char must be alphanumeric. Length 1..63. Internal system databases (prefix _) are accepted to support _barrel_system and similar.



    


    
      
        write_attachment_chunk(Writer, Data)

      


        Write a chunk of data to an attachment writer.



    





      


      
        Types


        


  
    
      
    
    
      att_info/0



        
          
        

    

  


  

      

          -type att_info() ::
          #{name := binary(),
            content_type := binary(),
            length := non_neg_integer(),
            digest := binary(),
            chunked => boolean(),
            chunk_size => pos_integer(),
            chunk_count => pos_integer()}.


      



  



  
    
      
    
    
      change/0



        
          
        

    

  


  

      

          -type change() :: map().


      



  



  
    
      
    
    
      db_config/0



        
          
        

    

  


  

      

          -type db_config() :: #{path => string(), store => module(), atom() => term()}.


      



  



  
    
      
    
    
      db_name/0



        
          
        

    

  


  

      

          -type db_name() :: binary().


      



  



  
    
      
    
    
      db_ref/0



        
          
        

    

  


  

      

          -type db_ref() :: pid() | atom().


      



  



  
    
      
    
    
      doc/0



        
          
        

    

  


  

      

          -type doc() :: #{binary() => term()}.


      



  



  
    
      
    
    
      doc_info/0



        
          
        

    

  


  

      

          -type doc_info() :: #{id := docid(), rev := revid(), deleted := boolean(), revtree := revtree()}.


      



  



  
    
      
    
    
      docid/0



        
          
        

    

  


  

      

          -type docid() :: binary().


      



  



  
    
      
    
    
      endpoint/0



        
          
        

    

  


  

      

          -type endpoint() :: db_name() | {node(), db_name()} | {module(), term()}.


      



  



  
    
      
    
    
      rep_options/0



        
          
        

    

  


  

      

          -type rep_options() ::
          #{continuous => boolean(),
            since => seq_string(),
            filter => fun((doc()) -> boolean()),
            atom() => term()}.


      



  



  
    
      
    
    
      rev_info/0



        
          
        

    

  


  

      

          -type rev_info() ::
          #{id := revid(),
            parent := revid() | undefined,
            deleted := boolean(),
            attachments => #{binary() => att_info()}}.


      



  



  
    
      
    
    
      revid/0



        
          
        

    

  


  

      

          -type revid() :: binary().


      



  



  
    
      
    
    
      revtree/0



        
          
        

    

  


  

      

          -type revtree() :: #{revid() => rev_info()}.


      



  



  
    
      
    
    
      seq/0



        
          
        

    

  


  

      

          -type seq() :: barrel_hlc:timestamp().


      



  



  
    
      
    
    
      seq_string/0



        
          
        

    

  


  

      

          -type seq_string() :: binary().


      



  



  
    
      
    
    
      view_name/0



        
          
        

    

  


  

      

          -type view_name() :: binary().


      



  



  
    
      
    
    
      view_result/0



        
          
        

    

  


  

      

          -type view_result() :: #{key := term(), value := term(), id := docid()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      abort_attachment_writer(Writer)



        
          
        

    

  


  

      

          -spec abort_attachment_writer(map()) -> ok.


      


Abort an attachment writer and clean up partial data.
Use this to clean up when an upload fails or is cancelled before finish_attachment_writer/1 is called.

  



  
    
      
    
    
      att_changes(Db, Since)



        
          
        

    

  


  

      

          -spec att_changes(binary() | pid(), barrel_hlc:timestamp() | first) ->
                     {ok, [map()], barrel_hlc:timestamp() | first} | {error, term()}.


      


Attachment feed entries since an HLC (exclusive), in write order. One entry per attachment: op put or delete, digest, length, content_type, seq (feed HLC) and origin (the LWW timestamp). Options: limit.

  



  
    
      
    
    
      att_changes(Db, Since, Opts)



        
          
        

    

  


  

      

          -spec att_changes(binary() | pid(), barrel_hlc:timestamp() | first, map()) ->
                     {ok, [map()], barrel_hlc:timestamp() | first} | {error, term()}.


      



  



  
    
      
    
    
      att_floor(Db)



        
          
        

    

  


  

      

          -spec att_floor(binary() | pid()) -> barrel_hlc:timestamp() | undefined | {error, term()}.


      


Oldest HLC the attachment feed is complete from (undefined when never swept or when the backend has no feed).

  



  
    
      
    
    
      branch_db(Parent, BranchName, Opts)



        
          
        

    

  


  

      

          -spec branch_db(binary() | pid(), binary(), map()) -> {ok, pid()} | {error, term()}.


      


Fork a database into a new branch (timeline). Parent is the database name or the pid returned by create_db/2. See barrel_timeline:branch_db/3 for the options.

  



  
    
      
    
    
      close_attachment_stream(Stream)



        
          
        

    

  


  

      

          -spec close_attachment_stream(map()) -> ok.


      


Close an attachment stream.

  



  
    
      
    
    
      close_db(Name)



        
          
        

    

  


  

      

          -spec close_db(binary() | pid()) -> ok | {error, term()}.


      


Close a database.
Stops the database process and releases resources. The database can be reopened by calling create_db/1 again.
[bookmark: Example]Example
  ok = barrel_docdb:close_db(<<"mydb">>).

  



  
    
      
    
    
      create_db(Name)



        
          
        

    

  


  

      

          -spec create_db(binary()) -> {ok, pid()} | {error, term()}.


      


Create a new database with default options.
Creates a new database with the given name using default settings. The database will be stored in the default data directory.
[bookmark: Example]Example
  {ok, Pid} = barrel_docdb:create_db(<<"mydb">>).
See also: create_db/2.

  



  
    
      
    
    
      create_db(Name, Opts)



        
          
        

    

  


  

      

          -spec create_db(binary(), map()) -> {ok, pid()} | {error, term()}.


      


Create a new database with options.
Creates a new database with custom configuration options.
[bookmark: Options]Options
	data_dir - Directory to store database files (default: /tmp/barrel_data)
	store_opts - RocksDB options for document store, e.g. #{write_buffer_size => 4194304} for a database that will only ever hold a handful of small documents -- the 64MB RocksDB default preallocates a WAL sized for a write-heavy workload (~1.1x write_buffer_size) regardless of how little is actually written
	att_opts - RocksDB options for attachment store, or #{backend => none} to skip opening an attachment store entirely for a database that will never store one (see barrel_att_store_none) -- avoids paying a second, identically-sized fixed RocksDB floor for a feature that's never used
	encryption - disabled | default | #{provider => Mod}: encrypt both stores at rest (RocksDB EncryptedEnv, AES-256-CTR) with a per-database key resolved by barrel_keyprovider. Runtime config like channels: pass it again on every reopen. A database cannot change between plaintext and encrypted after creation (default: disabled)
	max_group - Maximum number of write requests committed in one batch. Writes waiting at the database are committed together, with one sync when any of them asked for it (default: 256)
	write_chunk - Documents after which an unsynced group is handed to the database's committer, so the next group is built while this one is written (default: 16)
	read_only - true refuses every write (documents, local docs, attachments, replication) with {error, read_only} and runs no compaction, retention or TTL sweep. Runtime config: pass it on every open (default: false)

[bookmark: Example]Example
  {ok, Pid} = barrel_docdb:create_db(<<"mydb">>, #{
      data_dir => "/var/lib/barrel"
  }).
The returned pid and the database name are interchangeable across the API (documents, subscriptions, branches, ...); the name is the stable identity, the pid a convenience.

  



  
    
      
    
    
      db_exists(Name, Opts)



        
          
        

    

  


  

      

          -spec db_exists(binary(), map()) -> boolean().


      


Whether Name is open or has files on disk, under the data_dir option, else its remembered or the default data dir.

  



  
    
      
    
    
      db_info(Name)



        
          
        

    

  


  

      

          -spec db_info(binary() | pid()) -> {ok, map()} | {error, term()}.


      


Get database information.
Returns metadata about the database including its name, path, and pid.
[bookmark: Example]Example
  {ok, Info} = barrel_docdb:db_info(<<"mydb">>),
  Name = maps:get(name, Info).

  



  
    
      
    
    
      db_instance_id(Db)



        
          
        

    

  


  

      

          -spec db_instance_id(binary() | pid()) -> {ok, binary()} | {error, term()}.


      


This database's stable per-instance source id (the version author). Per database INSTANCE, not per name: deleting a database and recreating one under the same name mints a fresh id, since the underlying ensure_source_id/2 keys off what is actually persisted, not the name alone. Callers that need to detect "this is still the same database I originally bound to, not a same-named replacement" (see barrel_ngram's corpus lifecycle) compare this value, not the name.
{error, not_found} if Db does not resolve to a currently-open database (an invalid ref, or one that was never opened in this VM).

  



  
    
      
    
    
      db_observed_version(Db)



        
          
        

    

  


  

      

          -spec db_observed_version(binary() | pid()) ->
                             {ok, #{instance_id := binary(), last_seq := binary()}} | {error, term()}.


      


Observed version of an open database: its instance id and the encoded HLC of its last write, read now (a freshness hint, not a snapshot).

  



  
    
      
    
    
      db_pid(Name)



        
          
        

    

  


  

      

          -spec db_pid(binary()) -> {ok, pid()} | {error, not_found}.


      


Get the pid of a database by name.
Returns the process identifier for the given database name. Useful for operations that require direct access to the database server.

  



  
    
      
    
    
      delete_attachment(Db, DocId, AttName)



        
          
        

    

  


  

      

          -spec delete_attachment(binary() | pid(), binary(), binary()) -> ok | {error, term()}.


      


Delete an attachment.
Removes an attachment from a document.

  



  
    
      
    
    
      delete_attachment(Db, DocId, AttName, Opts)



        
          
        

    

  


  

      

          -spec delete_attachment(binary() | pid(), binary(), binary(), map()) -> ok | {error, term()}.


      


Delete an attachment with options (origin_hlc for replicated deletes: last-write-wins guarded, lands a tombstone).

  



  
    
      
    
    
      delete_db(Name)



        
          
        

    

  


  

      

          -spec delete_db(binary()) -> ok | {error, term()}.


      


Delete a database and all its data.
Permanently removes the database, including all documents, attachments, and indexes. This operation cannot be undone.
[bookmark: Example]Example
  ok = barrel_docdb:delete_db(<<"mydb">>).

  



  
    
      
    
    
      delete_db(Name, Opts)



        
          
        

    

  


  

      

          -spec delete_db(binary(), map()) -> ok | {error, term()}.


      


Delete a database, locating a CLOSED database's files under its data_dir. Resolution order: the data_dir option, else the dir remembered when the db was created with a per-db data_dir (see create_db/2), else the app env default. Open databases are stopped first, using their actual path.
Databases created before per-db data_dir was remembered have no record; pass their data_dir explicitly via this function.
An attachment backend with state beyond its local directory (S3) is given a chance to erase it first: automatic if the database is open, otherwise only if att_opts is given here too (nothing else can recover S3 credentials for an already-closed database).

  



  
    
      
    
    
      delete_doc(Db, DocId)



        
          
        

    

  


  

      

          -spec delete_doc(binary() | pid(), binary()) -> {ok, map()} | {error, term()}.


      


Delete a document.
Marks a document as deleted. The document's revision history is preserved for conflict resolution and replication.
[bookmark: Example]Example
  {ok, Result} = barrel_docdb:delete_doc(<<"mydb">>, <<"doc1">>).
See also: delete_doc/3.

  



  
    
      
    
    
      delete_doc(Db, DocId, Opts)



        
          
        

    

  


  

      

          -spec delete_doc(binary() | pid(), binary(), map()) -> {ok, map()} | {error, term()}.


      


Delete a document with options.
[bookmark: Options]Options
	rev - Expected current revision (for conflict detection)


  



  
    
      
    
    
      delete_local_doc(Db, DocId)



        
          
        

    

  


  

      

          -spec delete_local_doc(binary() | pid(), binary()) -> ok | {error, not_found}.


      


Delete a local document.

  



  
    
      
    
    
      delete_system_doc(DocId)



        
          
        

    

  


  

      

          -spec delete_system_doc(binary()) -> ok | {error, not_found}.


      


Delete a global system document.

  



  
    
      
    
    
      diff_attachments(Db, Entries)



        
          
        

    

  


  

      

          -spec diff_attachments(binary() | pid(), [#{id := binary(), name := binary(), digest := binary()}]) ->
                          {ok, [#{id := binary(), name := binary(), status := have | missing}]} |
                          {error, term()}.


      


Digest diff: which of the offered attachments does this database already hold with the same content?

  



  
    
      
    
    
      diff_versions(Db, TokenMap)



        
          
        

    

  


  

      

          -spec diff_versions(binary() | pid(), #{binary() => binary()}) ->
                       {ok, #{binary() => missing | have}} | {error, term()}.


      


The replication diff: which offered versions does this database not cover? Takes #{DocId => VersionToken}, answers #{DocId => missing | have} (have = the doc's version vector contains the offered version).

  



  
    
      
    
    
      ensure_system_db()



        
          
        

    

  


  

      

          -spec ensure_system_db() -> ok.


      


Ensure the system database exists. Called automatically by system_doc operations.

  



  
    
      
    
    
      explain(Db, QuerySpec)



        
          
        

    

  


  

      

          -spec explain(binary() | pid(), map()) -> {ok, map()} | {error, term()}.


      


Explain a query execution plan.
Returns information about how a query would be executed without actually running it. Useful for understanding query performance and optimization.
[bookmark: Example]Example
  {ok, Explanation} = barrel_docdb:explain(<<"mydb">>, #{
      where => [{path, [<<"type">>], <<"user">>}]
  }),
  Strategy = maps:get(strategy, Explanation).
  %% Returns: index_seek | index_scan | multi_index | full_scan

  



  
    
      
    
    
      find(Db, QuerySpec)



        
          
        

    

  


  

      

          -spec find(binary() | pid(), map()) -> {ok, [map()], map()} | {error, term()}.


      


Find documents matching a query specification.
Executes a declarative query against the path index. All document paths are automatically indexed, enabling ad-hoc queries without predefined views.
Note: top-level fields whose key begins with _ (e.g. &lt;&lt;"_meta"&gt;&gt;) are reserved metadata. They are stripped before storage and are neither persisted nor indexed, so they cannot be queried. Use a non-_ top-level namespace for application data.
[bookmark: Query_Specification]Query Specification
	where - List of conditions (required, unless an id scan is used)
	select - Fields to return (optional, defaults to full doc)
	order_by - Field or variable to sort by (optional)
	limit - Maximum results (optional)
	offset - Skip first N results (optional)
	include_docs - Include full documents (optional, default true)
	flat - When true (with include_docs), return flat documents Doc#{&lt;&lt;"id"&gt;&gt;} instead of #{&lt;&lt;"id"&gt;&gt;, &lt;&lt;"doc"&gt;&gt;} wrappers (optional, default false)

[bookmark: Id_scans_(primary_key)]Id scans (primary key)
Standalone scans over the document id, ordered, O(matches), without a where clause (the id is not in the path index):
	id_prefix - binary; all docs whose id starts with the prefix
	id_range - {Start, End}; docs with Start =&lt; id &lt; End (half-open). Start/End may be undefined for an open bound

Hierarchical/scannable keys should be modelled in the id (e.g. &lt;&lt;"user:123"&gt;&gt;); other fields use where.
[bookmark: Result_shape]Result shape
With include_docs => true (the default), each result is a wrapper #{&lt;&lt;"id"&gt;&gt; => Id, &lt;&lt;"doc"&gt;&gt; => Doc} (use flat => true for the flat document; flat docs carry &lt;&lt;"id"&gt;&gt; but not &lt;&lt;"_rev"&gt;&gt; - use get_doc/2 if the rev is needed). With include_docs => false each result is #{&lt;&lt;"id"&gt;&gt; => Id}.
[bookmark: Conditions]Conditions
	{path, Path, Value} - Equality match on path
	{compare, Path, Op, Value} - Comparison (Op: '>', '<', '>=', '=<', '=/=')
	{and', [Clauses]}' - All conditions must match
	{or', [Clauses]}' - Any condition must match
	{not', Clause}' - Negation
	{in, Path, Values} - Value in list
	{contains, Path, Value} - Array contains value
	{exists, Path} - Path exists
	{missing, Path} - Path does not exist
	{regex, Path, Pattern} - Regex match
	{prefix, Path, Prefix} - String prefix match

[bookmark: Example]Example
  %% Find all active users in org1
  {ok, Results} = barrel_docdb:find(<<"mydb">>, #{
      where => [
          {path, [<<"type">>], <<"user">>},
          {path, [<<"org_id">>], <<"org1">>},
          {path, [<<"status">>], <<"active">>}
      ],
      limit => 100
  }).
See also: explain/2, find/3.

  



  
    
      
    
    
      find(Db, QuerySpec, Opts)



        
          
        

    

  


  

      

          -spec find(binary() | pid(), map(), map()) -> {ok, [map()], map()} | {error, term()}.


      


Find documents with additional options.
Same as find/2 but allows merging additional options into the query. Supports chunked execution with continuation tokens for large result sets.
[bookmark: Example]Example
  %% Basic query
  {ok, Results, Meta} = barrel_docdb:find(<<"mydb">>,
      #{where => [{path, [<<"type">>], <<"user">>}]},
      #{limit => 10, include_docs => false}
  ).
 
  %% Chunked iteration
  {ok, R1, #{has_more := true, continuation := Token}} =
      barrel_docdb:find(Db, Query, #{chunk_size => 100}),
  {ok, R2, #{has_more := false}} =
      barrel_docdb:find(Db, Query, #{continuation => Token}).

  



  
    
      
    
    
      finish_attachment_writer(Writer)



        
          
        

    

  


  

      

          -spec finish_attachment_writer(map()) -> {ok, map()} | {ok, ignored} | {error, term()}.


      


Finish writing an attachment and store metadata.

  



  
    
      
    
    
      fold_docs(Db, Fun, Acc)



        
          
        

    

  


  

      

          -spec fold_docs(binary() | pid(), fun((map(), term()) -> {ok, term()} | {stop, term()} | stop), term()) ->
                   {ok, term()}.


      


Fold over all documents in the database.
Iterates over all non-deleted documents, calling the provided function for each document. The function receives the document and an accumulator.
[bookmark: Callback_Return_Values]Callback Return Values
	{ok, NewAcc} - Continue with new accumulator
	{stop, FinalAcc} - Stop iteration with final accumulator
	stop - Stop iteration with current accumulator

[bookmark: Example]Example
  %% Count all documents
  {ok, Count} = barrel_docdb:fold_docs(<<"mydb">>,
      fun(_Doc, Acc) -> {ok, Acc + 1} end,
      0
  ).

  



  
    
      
    
    
      fold_docs(Db, Fun, Acc, Opts)



        
          
        

    

  


  

      

          -spec fold_docs(binary() | pid(),
                fun((map(), term()) -> {ok, term()} | {stop, term()} | stop),
                term(),
                map()) ->
                   {ok, term()}.


      


Fold over all documents with options.
Same as fold_docs/3 but accepts an options map.
[bookmark: Options]Options
- include_deleted: boolean() - include deleted documents (default: false)

  



  
    
      
    
    
      fold_history(Db, Fun, Acc)



        
          
        

    

  


  

      

          -spec fold_history(binary(),
                   fun((barrel_history:entry(), term()) -> {ok, term()} | {stop, term()}),
                   term()) ->
                      {ok, term()} | {error, term()}.


      


Fold over the retained history log in HLC order. Runs in the caller's process. See barrel_history for the entry shape.

  



  
    
      
    
    
      fold_history(Db, Fun, Acc, Opts)



        
          
        

    

  


  

      

          -spec fold_history(binary(),
                   fun((barrel_history:entry(), term()) -> {ok, term()} | {stop, term()}),
                   term(),
                   map()) ->
                      {ok, term()} | {error, term()}.


      


Fold over the retained history log with options (from, to, limit).

  



  
    
      
    
    
      fold_local_docs(Db, Prefix, Fun, Acc0)



        
          
        

    

  


  

      

          -spec fold_local_docs(binary() | pid(), binary(), fun((binary(), map(), term()) -> term()), term()) ->
                         {ok, term()} | {error, term()}.


      


Fold local documents whose id starts with a prefix. Local docs bypass the path index, so this is the only way to enumerate them (find/2 cannot see them).

  



  
    
      
    
    
      fold_system_docs(Prefix, Fun, Acc0)



        
          
        

    

  


  

      

          -spec fold_system_docs(binary(), fun((binary(), map(), term()) -> term()), term()) -> {ok, term()}.


      


Fold over system documents with a given prefix.
[bookmark: Example]Example
  {ok, Federations} = barrel_docdb:fold_system_docs(
      <<"federation:">>,
      fun(_DocId, Doc, Acc) -> [Doc | Acc] end,
      []
  ).

  



  
    
      
    
    
      get_attachment(Db, DocId, AttName)



        
          
        

    

  


  

      

          -spec get_attachment(binary() | pid(), binary(), binary()) -> {ok, binary()} | {error, term()}.


      


Retrieve an attachment.
Gets the binary data of an attachment.
[bookmark: Example]Example
  {ok, Data} = barrel_docdb:get_attachment(<<"mydb">>, <<"doc1">>,
      <<"greeting.txt">>).

  



  
    
      
    
    
      get_attachment_info(Db, DocId, AttName)



        
          
        

    

  


  

      

          -spec get_attachment_info(binary() | pid(), binary(), binary()) -> {ok, map()} | {error, term()}.


      


Get attachment metadata without reading the data.
Useful for checking attachment size, content type, etc. before downloading.

  



  
    
      
    
    
      get_changes(Db, Since)



        
          
        

    

  


  

      

          -spec get_changes(binary() | pid(), barrel_hlc:timestamp() | first) ->
                     {ok, [map()], barrel_hlc:timestamp()}.


      


Get changes since an HLC timestamp.
Returns all document changes since the given HLC timestamp. Use first to get all changes from the beginning.
[bookmark: Example]Example
  %% Get all changes
  {ok, Changes, LastHlc} = barrel_docdb:get_changes(<<"mydb">>, first),
 
  %% Get incremental changes
  {ok, NewChanges, NewHlc} = barrel_docdb:get_changes(<<"mydb">>, LastHlc).
See also: get_changes/3.

  



  
    
      
    
    
      get_changes(Db, Since, Opts)



        
          
        

    

  


  

      

          -spec get_changes(binary() | pid(), barrel_hlc:timestamp() | first, map()) ->
                     {ok, [map()], barrel_hlc:timestamp()} | {error, term()}.


      


Get changes with options.
[bookmark: Options]Options
	limit - Maximum number of changes to return
	include_docs - Include full documents in results
	descending - Reverse order
	doc_ids - Filter to specific document IDs
	paths - MQTT-style path patterns (uses the path index)
	query - Query spec filter over document bodies
	channel - A configured channel: one bounded scan of the write-time channel feed (not combinable with paths/doc_ids; include_leaves surfaces departure rows tagged left)


  



  
    
      
    
    
      get_conflicts(Db, DocId)



        
          
        

    

  


  

      

          -spec get_conflicts(binary() | pid(), binary()) -> {ok, [binary()]} | {error, term()}.


      


Get list of conflicting revisions for a document.
Returns the list of revision IDs that are in conflict with the current winning revision. An empty list means no conflicts.
[bookmark: Example]Example
  {ok, Conflicts} = barrel_docdb:get_conflicts(<<"mydb">>, <<"doc1">>).
  %% Conflicts = [<<"2-abc">>, <<"2-def">>]

  



  
    
      
    
    
      get_doc(Db, DocId)



        
          
        

    

  


  

      

          -spec get_doc(binary() | pid(), binary()) -> {ok, map()} | {error, term()}.


      


Get a document by ID.
Retrieves a document from the database. Returns {error, not_found} if the document doesn't exist or has been deleted.
[bookmark: Example]Example
  {ok, Doc} = barrel_docdb:get_doc(<<"mydb">>, <<"doc1">>),
  Name = maps:get(<<"name">>, Doc).
See also: get_doc/3.

  



  
    
      
    
    
      get_doc(Db, DocId, Opts)



        
          
        

    

  


  

      

          -spec get_doc(binary() | pid(), binary(), map()) ->
                 {ok, map()} | {ok, binary(), map()} | {error, term()}.


      


Get a document with options.
Retrieves a document with additional options.
[bookmark: Options]Options
	include_deleted - If true, returns deleted documents
	rev - Specific revision to retrieve

[bookmark: Example]Example
  %% Get a deleted document
  {ok, Doc} = barrel_docdb:get_doc(<<"mydb">>, <<"doc1">>, #{
      include_deleted => true
  }).

  



  
    
      
    
    
      get_doc_for_replication(Db, DocId)



        
          
        

    

  


  

      

          -spec get_doc_for_replication(binary(), binary()) ->
                                 {ok,
                                  #{doc := map(),
                                    version := binary(),
                                    vv := binary(),
                                    deleted := boolean()}} |
                                 {error, term()}.


      


Read a document for replication: current body (tombstones included) plus its version token, encoded version vector, and deleted flag. Caller-side read; the database must be addressed by name.

  



  
    
      
    
    
      get_doc_versions(Db, DocId)



        
          
        

    

  


  

      

          -spec get_doc_versions(binary(), binary()) -> {ok, [map()]} | {error, term()}.


      


Every version of a document still resolvable: the current winner plus conflict and superseded siblings.

  



  
    
      
    
    
      get_docs(Db, DocIds)



        
          
        

    

  


  

      

          -spec get_docs(binary() | pid(), [binary()]) -> [{ok, map()} | {error, term()}] | {error, term()}.


      


Get multiple documents by ID (batch read).
Efficiently fetches multiple documents in a single operation using RocksDB's multi_get for improved performance over sequential reads.
[bookmark: Example]Example
  Results = barrel_docdb:get_docs(<<"mydb">>, [<<"doc1">>, <<"doc2">>, <<"doc3">>]),
  %% Results = [{ok, Doc1}, {ok, Doc2}, {error, not_found}]
See also: get_docs/3.

  



  
    
      
    
    
      get_docs(Db, DocIds, Opts)



        
          
        

    

  


  

      

          -spec get_docs(binary() | pid(), [binary()], map()) -> [{ok, map()} | {error, term()}] | {error, term()}.


      


Get multiple documents with options (batch read).
[bookmark: Options]Options
	include_deleted - If true, include deleted documents


  



  
    
      
    
    
      get_hlc()



        
          
        

    

  


  

      

          -spec get_hlc() -> barrel_hlc:timestamp().


      


Get the current global HLC timestamp.
Returns the current Hybrid Logical Clock timestamp without advancing the clock. The HLC is node-global and used for ordering events across distributed machines.
[bookmark: Example]Example
  TS = barrel_docdb:get_hlc().
  %% TS is a #timestamp{wall_time, logical} record

  



  
    
      
    
    
      get_local_doc(Db, DocId)



        
          
        

    

  


  

      

          -spec get_local_doc(binary() | pid(), binary()) -> {ok, map()} | {error, not_found}.


      


Get a local document.

  



  
    
      
    
    
      get_system_doc(DocId)



        
          
        

    

  


  

      

          -spec get_system_doc(binary()) -> {ok, map()} | {error, not_found}.


      


Get a global system document.

  



  
    
      
    
    
      get_version_body(Db, DocId, VersionToken)



        
          
        

    

  


  

      

          -spec get_version_body(binary(), binary(), binary()) -> {ok, map()} | {error, term()}.


      


The body of one version of a document (current or archived).

  



  
    
      
    
    
      history_floor(Db)



        
          
        

    

  


  

      

          -spec history_floor(binary()) -> barrel_hlc:timestamp() | undefined | {error, term()}.


      


The oldest HLC the history is complete from (undefined means complete since database creation).

  



  
    
      
    
    
      list_attachments(Db, DocId)



        
          
        

    

  


  

      

          -spec list_attachments(binary() | pid(), binary()) -> [binary()].


      


List all attachments for a document.
Returns the names of all attachments associated with a document.
[bookmark: Example]Example
  AttNames = barrel_docdb:list_attachments(<<"mydb">>, <<"doc1">>).
  %% Returns [<<"file1.txt">>, <<"image.png">>]

  



  
    
      
    
    
      list_branches(Parent)



        
          
        

    

  


  

      

          -spec list_branches(binary() | pid()) -> [binary()].


      


The OPEN branches of a database (a branch that exists on disk but is not running is not listed). Parent is the database name or the pid from create_db/2; an unknown reference lists nothing.

  



  
    
      
    
    
      list_dbs()



        
          
        

    

  


  

      

          -spec list_dbs() -> [binary()].


      


List all open databases.
Returns the names of all currently open databases.
[bookmark: Example]Example
  DbNames = barrel_docdb:list_dbs().
  %% Returns [<<"db1">>, <<"db2">>, ...]

  



  
    
      
    
    
      merge_branch(Branch, Opts)



        
          
        

    

  


  

      

          -spec merge_branch(binary() | pid(), map()) -> {ok, map()} | {error, term()}.


      


Merge a branch's edits back into its parent. Branch is the branch database name or the pid from create_db/2. See barrel_timeline:merge_branch/2.

  



  
    
      
    
    
      new_hlc()



        
          
        

    

  


  

      

          -spec new_hlc() -> barrel_hlc:timestamp().


      


Generate a new HLC timestamp.
Creates a new timestamp and advances the clock. Use this when creating events that will be sent to other nodes or need to be ordered.
[bookmark: Example]Example
  TS = barrel_docdb:new_hlc().
  %% Use TS for ordering the event

  



  
    
      
    
    
      node_id()



        
          
        

    

  


  

      

          -spec node_id() -> binary().


      


Return this node's stable identity.
The id is generated once (hostname plus a random suffix) and persisted in the _node_id system document. It has no dependency on discovery or federation; it is a building block an external cluster or discovery layer can use to identify this node.

  



  
    
      
    
    
      open_attachment_stream(Db, DocId, AttName)



        
          
        

    

  


  

      

          -spec open_attachment_stream(binary() | pid(), binary(), binary()) -> {ok, map()} | {error, term()}.


      


Open a stream for reading an attachment in chunks.
For large attachments, use streaming to avoid loading the entire attachment into memory at once.
[bookmark: Example]Example
  {ok, Stream} = barrel_docdb:open_attachment_stream(<<"mydb">>, <<"doc1">>, <<"large.bin">>),
  stream_to_file(Stream, File).
 
  stream_to_file(Stream, File) ->
      case barrel_docdb:read_attachment_chunk(Stream) of
          {ok, Chunk, Stream2} ->
              file:write(File, Chunk),
              stream_to_file(Stream2, File);
          eof ->
              ok
      end.

  



  
    
      
    
    
      open_attachment_stream(Db, DocId, AttName, Opts)



        
          
        

    

  


  

      

          -spec open_attachment_stream(binary() | pid(), binary(), binary(), map()) ->
                                {ok, map()} | {error, term()}.


      


Open a stream over a byte range of an attachment.
Opts takes offset (default 0) and length (default infinity). The stream yields only bytes inside the range and ends with eof once length bytes have been returned. The default blob backend seeks to the chunk holding offset without reading earlier chunks.

  



  
    
      
    
    
      open_attachment_writer(Db, DocId, AttName, ContentType)



        
          
        

    

  


  

      

          -spec open_attachment_writer(binary() | pid(), binary(), binary(), binary()) ->
                                {ok, map()} | {error, term()}.


      


Open a stream for writing an attachment in chunks.
For large attachments, use streaming to avoid loading the entire attachment into memory at once.
[bookmark: Example]Example
  {ok, Writer} = barrel_docdb:open_attachment_writer(<<"mydb">>, <<"doc1">>,
                                                     <<"large.bin">>, <<"application/octet-stream">>),
  {ok, Writer2} = barrel_docdb:write_attachment_chunk(Writer, Chunk1),
  {ok, Writer3} = barrel_docdb:write_attachment_chunk(Writer2, Chunk2),
  {ok, AttInfo} = barrel_docdb:finish_attachment_writer(Writer3).

  



  
    
      
    
    
      open_attachment_writer(Db, DocId, AttName, ContentType, Opts)



        
          
        

    

  


  

      

          -spec open_attachment_writer(binary() | pid(), binary(), binary(), binary(), map()) ->
                                {ok, map()} | {error, term()}.


      


Open an attachment writer with options (origin_hlc, expected_digest: both checked at finish before anything commits).

  



  
    
      
    
    
      open_db(Name)



        
          
        

    

  


  

      

          -spec open_db(binary()) -> {ok, pid()} | {error, term()}.


      


Open an existing database.
Returns the pid of an already running database. Databases are automatically opened when created and remain open until explicitly closed or the application stops.
[bookmark: Example]Example
  {ok, Pid} = barrel_docdb:open_db(<<"mydb">>).

  



  
    
      
    
    
      outbox_ack(Db, Tag, Hlcs)



        
          
        

    

  


  

      

          -spec outbox_ack(binary() | pid(), binary(), [barrel_hlc:timestamp()]) -> ok | {error, term()}.


      


Acknowledge processed outbox entries by their exact HLC keys.
Ack-by-exact-key is race-free: if a document was rewritten while its entry was being processed, the new entry lives at a different HLC key and re-drives the consumer; deleting the processed key never loses work.

  



  
    
      
    
    
      outbox_fold(Db, Tag, Fun, Acc)



        
          
        

    

  


  

      

          -spec outbox_fold(binary(),
                  binary(),
                  fun((barrel_outbox:entry(), term()) -> {ok, term()} | {stop, term()}),
                  term()) ->
                     term() | {error, term()}.


      


Fold over pending outbox entries for a tag, in HLC order.
Entries are written atomically with the document batch when a write carries the outbox => [Tag] option (see put_doc/3). The fold runs in the caller's process against the store; the database must be addressed by name and open. Fun(Entry, Acc) receives #{hlc, id, rev, deleted} and returns {ok, Acc} or {stop, Acc}.
See also: outbox_ack/3.

  



  
    
      
    
    
      outbox_fold(Db, Tag, Fun, Acc, Opts)



        
          
        

    

  


  

      

          -spec outbox_fold(binary(),
                  binary(),
                  fun((barrel_outbox:entry(), term()) -> {ok, term()} | {stop, term()}),
                  term(),
                  map()) ->
                     term() | {error, term()}.


      


Fold over pending outbox entries with options (limit).

  



  
    
      
    
    
      put_attachment(Db, DocId, AttName, Data)



        
          
        

    

  


  

      

          -spec put_attachment(binary() | pid(), binary(), binary(), binary()) -> {ok, map()} | {error, term()}.


      


Attach binary data to a document.
Stores a binary attachment associated with a document. Attachments are stored in a separate BlobDB-enabled RocksDB instance optimized for large binary data.
[bookmark: Example]Example
  Data = <<"Hello, World!">>,
  {ok, Info} = barrel_docdb:put_attachment(<<"mydb">>, <<"doc1">>,
      <<"greeting.txt">>, Data).

  



  
    
      
    
    
      put_attachment(Db, DocId, AttName, Data, Opts)



        
          
        

    

  


  

      

          -spec put_attachment(binary() | pid(), binary(), binary(), binary(), map()) ->
                        {ok, map()} | {ok, ignored} | {error, term()}.


      


Store an attachment with options: sync, content_type, origin_hlc (replicated writes; the last-write-wins guard may answer {ok, ignored}) and expected_digest (verified before commit).

  



  
    
      
    
    
      put_doc(Db, Doc)



        
          
        

    

  


  

      

          -spec put_doc(binary() | pid(), map()) -> {ok, map()} | {error, term()}.


      


Create or update a document.
Stores a document in the database. If the document has an <<"id">> key, that ID is used; otherwise, a unique ID is generated.
For updates, the document must include the current <<"_rev">> value. This ensures optimistic concurrency control.
[bookmark: Example]Example
  %% Create a new document
  {ok, Result} = barrel_docdb:put_doc(<<"mydb">>, #{
      <<"type">> => <<"user">>,
      <<"name">> => <<"Alice">>
  }),
  DocId = maps:get(<<"id">>, Result),
  Rev = maps:get(<<"rev">>, Result).
See also: put_doc/3.

  



  
    
      
    
    
      put_doc(Db, Doc, Opts)



        
          
        

    

  


  

      

          -spec put_doc(binary() | pid(), map(), map()) -> {ok, map()} | {error, term()}.


      


Create or update a document with options.
Same as put_doc/2 but accepts additional options.
[bookmark: Options]Options
	sync - If true, the write is synced to disk before the call returns (default: false)
	replicate => sync - Wait for document to reach replicas before returning
	wait_for => [Target] - List of targets to wait for (requires replicate => sync)

Concurrent writes to one database share a batch and a sync. The call returns once the batch holding its write is written, and synced when sync is set.
[bookmark: Example]Example
  %% Sync write - wait for document to reach nodeC
  {ok, _} = barrel_docdb:put_doc(<<"mydb">>, Doc, #{
      replicate => sync,
      wait_for => [<<"http://nodeC:8080/db/mydb">>]
  }).

  



  
    
      
    
    
      put_docs(Db, Docs)



        
          
        

    

  


  

      

          -spec put_docs(binary() | pid(), [map() | {map(), map()}]) -> [{ok, map()} | {error, term()}].


      


Put multiple documents in a single batch.
Efficiently writes multiple documents in a single RocksDB batch operation. This is significantly faster than calling put_doc multiple times when inserting many documents.
[bookmark: Example]Example
  Docs = [
      #{<<"id">> => <<"doc1">>, <<"name">> => <<"Alice">>},
      #{<<"id">> => <<"doc2">>, <<"name">> => <<"Bob">>},
      #{<<"id">> => <<"doc3">>, <<"name">> => <<"Charlie">>}
  ],
  Results = barrel_docdb:put_docs(<<"mydb">>, Docs),
  %% Results = [{ok, #{...}}, {ok, #{...}}, {ok, #{...}}]
See also: put_docs/3.

  



  
    
      
    
    
      put_docs(Db, Docs, Opts)



        
          
        

    

  


  

      

          -spec put_docs(binary() | pid(), [map() | {map(), map()}], map()) -> [{ok, map()} | {error, term()}].


      


Put multiple documents with options.
[bookmark: Options]Options
	sync - If true, sync to disk before returning (default: false)
	any put_doc/3 option (outbox, return_hlc, ...), applied to every document

An entry of Docs may be {Doc, DocOpts} to give that document its own outbox tags (they replace the call's) and sync flag. The documents of one call are written in one batch, so the batch is synced when the call or any of its documents asks for sync, and every document is answered after that sync. A DocOpts with another key answers {error, {invalid_doc_opts, DocOpts}} for that document.
  [{ok, _}, {ok, _}] = barrel_docdb:put_docs(Db, [
      {Block, #{outbox => [<<"blocks">>], sync => true}},
      Record
  ]).
A document whose id already appears earlier in Docs is written after that earlier one, like a separate call: without its _rev it answers {error, conflict}.

  



  
    
      
    
    
      put_local_doc(Db, DocId, Doc)



        
          
        

    

  


  

      

          -spec put_local_doc(binary() | pid(), binary(), map()) -> ok | {error, term()}.


      


Store a local document.
Local documents are stored in the database but are NOT replicated. They are typically used for storing replication checkpoints and other metadata.
[bookmark: Example]Example
  ok = barrel_docdb:put_local_doc(<<"mydb">>, <<"_local/checkpoint">>, #{
      <<"last_seq">> => <<"100">>
  }).

  



  
    
      
    
    
      put_system_doc(DocId, Doc)



        
          
        

    

  


  

      

          -spec put_system_doc(binary(), map()) -> ok | {error, term()}.


      


Store a global system document.
System documents are stored in the _barrel_system database and are NOT replicated. They are used for global configuration and state.
[bookmark: Example]Example
  ok = barrel_docdb:put_system_doc(<<"global_config">>, #{
      <<"max_dbs">> => 100
  }).

  



  
    
      
    
    
      put_version(Db, Doc, VersionToken, VVBin, Deleted)



        
          
        

    

  


  

      

          -spec put_version(binary() | pid(), map(), binary(), binary(), boolean()) ->
                     {ok, binary(), binary()} | {error, term()}.


      


Apply a replicated version (the version-vector protocol write).
The version token and vector come from the source database and are preserved; only the change-sequence HLC is issued locally. Outcomes: already-covered versions are idempotent no-ops, dominating versions fast-forward the document, concurrent versions create a conflict sibling with a deterministic last-write-wins winner.

  



  
    
      
    
    
      query(Db, Bql)



        
          
        

    

  


  

      

          -spec query(binary() | pid(), binary() | string()) -> {ok, [map()], map()} | {error, term()}.


      


Run a BQL query (see barrel_bql) against document indexes.
Table-function sources and SUBSCRIBE need the barrel module: this entry point is documents only.
[bookmark: Example]Example
  {ok, Rows, Meta} = barrel_docdb:query(<<"mydb">>,
      <<"SELECT title FROM db WHERE type = 'post' LIMIT 10">>),
  {ok, Rows2, _} = barrel_docdb:query(<<"mydb">>,
      <<"SELECT * FROM db WHERE org = $org">>,
      #{params => #{<<"org">> => <<"acme">>}}).
Streamable queries (no ORDER BY, no UNNEST) keep find/3's chunk semantics: Meta carries has_more and a continuation to pass back in Opts. ORDER BY and UNNEST materialize the full result.

  



  
    
      
    
    
      query(Db, Bql, Opts)



        
          
        

    

  


  

      

          -spec query(binary() | pid(), binary() | string(), map()) -> {ok, [map()], map()} | {error, term()}.


      



  



  
    
      
    
    
      read_attachment_chunk(Stream)



        
          
        

    

  


  

      

          -spec read_attachment_chunk(map()) -> {ok, binary(), map()} | eof | {error, term()}.


      


Read the next chunk from an attachment stream.

  



  
    
      
    
    
      read_attachment_range(Db, DocId, AttName, Offset, Length)



        
          
        

    

  


  

      

          -spec read_attachment_range(binary() | pid(), binary(), binary(), non_neg_integer(), non_neg_integer()) ->
                               {ok, binary()} | {error, term()}.


      


Read Length bytes of an attachment starting at Offset.
Returns fewer bytes when the range runs past the end of the attachment, and <<>> when Offset is at or beyond it.

  



  
    
      
    
    
      rebuild_attachment_feed(Db)



        
          
        

    

  


  

      

          -spec rebuild_attachment_feed(binary() | pid()) -> {ok, map()} | {error, term()}.


      


Maintenance: synthesize feed rows for attachments written before the feed existed (they do not sync otherwise). Rebuilt rows carry the minimum origin, so any real write wins over them.

  



  
    
      
    
    
      resolve_conflict(Db, DocId, BaseRev, Resolution)



        
          
        

    

  


  

      

          -spec resolve_conflict(binary() | pid(), binary(), binary(), {choose, binary()} | {merge, map()}) ->
                          {ok, map()} | {error, term()}.


      


Resolve a document conflict.
Allows explicit resolution of conflicting revisions. Two resolution strategies are supported:
[bookmark: Choose_Resolution]Choose Resolution
Pick one of the existing revisions as the winner. All other branches are marked as deleted.
  {ok, Result} = barrel_docdb:resolve_conflict(<<"mydb">>, <<"doc1">>,
      <<"2-winner">>, {choose, <<"2-abc">>}).
[bookmark: Merge_Resolution]Merge Resolution
Provide a new merged document that supersedes all conflicting branches.
  MergedDoc = #{<<"name">> => <<"Merged Name">>, <<"value">> => 42},
  {ok, Result} = barrel_docdb:resolve_conflict(<<"mydb">>, <<"doc1">>,
      <<"2-winner">>, {merge, MergedDoc}).

  



  
    
      
    
    
      set_doc_embedding(Db, DocId, ExpectedRev, Vector)



        
          
        

    

  


  

      

          -spec set_doc_embedding(binary() | pid(), binary(), binary(), [number()]) ->
                           ok | {error, conflict | not_found | term()}.


      


Store a computed embedding as a document's embedding column.
Embeddings are derived data kept outside the body: this never bumps the revision or emits a change. CAS on ExpectedRev: a conflict means a newer write exists. Read back with the include_embedding option of get_doc/3.

  



  
    
      
    
    
      subscribe(Db, Pattern)



        
          
        

    

  


  

      

          -spec subscribe(binary() | pid(), binary()) -> {ok, reference()} | {error, term()}.


      


Subscribe to document changes matching a path pattern.
Subscribes the calling process to receive notifications for document changes that match the given MQTT-style path pattern. Notifications are sent as messages of the form:
{barrel_change, DbName, #{id => DocId, rev => Rev, hlc => Hlc, deleted => boolean(), paths => [binary()]}}
[bookmark: Pattern_Syntax]Pattern Syntax
Patterns use MQTT-style wildcards:
	+ matches exactly one path level (e.g., <<"users/+/profile">>)
	# matches zero or more levels (e.g., <<"orders/#">>)

Paths are derived from document field structure: #{<<"users">> => #{<<"123">> => #{<<"name">> => <<"Alice">>}}} produces paths like <<"users/123/name/Alice">>.
[bookmark: Example]Example
  %% Subscribe to all user profile changes
  {ok, SubRef} = barrel_docdb:subscribe(<<"mydb">>, <<"users/+/profile/#">>),
 
  %% Receive notifications
  receive
      {barrel_change, <<"mydb">>, Change} ->
          io:format("Document ~s changed~n", [maps:get(id, Change)])
  end,
 
  %% Unsubscribe when done
  ok = barrel_docdb:unsubscribe(SubRef).
See also: unsubscribe/1.

  



  
    
      
    
    
      subscribe(Db, Pattern, Opts)



        
          
        

    

  


  

      

          -spec subscribe(binary() | pid(), binary(), map()) -> {ok, reference()} | {error, term()}.


      


Subscribe to document changes with options.
Same as subscribe/2 but with additional options.
[bookmark: Options]Options
Currently no options are supported (reserved for future use).
See also: subscribe/2, unsubscribe/1.

  



  
    
      
    
    
      subscribe_changes(Db, Since)



        
          
        

    

  


  

      

          -spec subscribe_changes(binary() | pid(), barrel_hlc:timestamp() | first) ->
                           {ok, pid()} | {error, term()}.


      


Subscribe to a changes stream.
Returns a stream pid that can be used to iterate over changes as they occur.
[bookmark: Example]Example
  {ok, Stream} = barrel_docdb:subscribe_changes(<<"mydb">>, first),
  %% Use barrel_changes_stream:next/1 to get changes
See also: subscribe_changes/3.

  



  
    
      
    
    
      subscribe_changes(Db, Since, Opts)



        
          
        

    

  


  

      

          -spec subscribe_changes(binary() | pid(), barrel_hlc:timestamp() | first, map()) ->
                           {ok, pid()} | {error, term()}.


      


Subscribe to a changes stream with options.

  



  
    
      
    
    
      subscribe_query(Db, Query)



        
          
        

    

  


  

      

          -spec subscribe_query(binary() | pid(), barrel_query:query_spec()) ->
                         {ok, reference()} | {error, term()}.


      


Subscribe to document changes matching a query.
Subscribes to document change notifications for documents that match the specified query. Only documents that match the query conditions will trigger notifications.
Query subscriptions are optimized using path extraction - the full query is only evaluated when a change affects paths referenced by the query.
[bookmark: Example]Example
  %% Subscribe to changes for user documents
  Query = #{where => [{path, [<<"type">>], <<"user">>}]},
  {ok, SubRef} = barrel_docdb:subscribe_query(<<"mydb">>, Query),
 
  %% Receive notifications
  receive
      {barrel_query_change, <<"mydb">>, #{id := DocId, rev := Rev}} ->
          io:format("Document ~s changed~n", [DocId])
  end,
 
  %% Unsubscribe when done
  ok = barrel_docdb:unsubscribe_query(SubRef).
See also: subscribe_query/3, unsubscribe_query/1.

  



  
    
      
    
    
      subscribe_query(Db, Query, Opts)



        
          
        

    

  


  

      

          -spec subscribe_query(binary() | pid(), barrel_query:query_spec(), map()) ->
                         {ok, reference()} | {error, term()}.


      


Subscribe to document changes matching a query with options.
Same as subscribe_query/2 but with additional options.
See also: subscribe_query/2, unsubscribe_query/1.

  



  
    
      
    
    
      sweep_retention(Db)



        
          
        

    

  


  

      

          -spec sweep_retention(binary() | pid()) -> {ok, map()} | {error, term()}.


      


Run a retention sweep now (the database also sweeps on a timer). Returns sweep statistics and the new floor.

  



  
    
      
    
    
      sweep_ttl(Db)



        
          
        

    

  


  

      

          -spec sweep_ttl(binary() | pid()) -> {ok, non_neg_integer()} | {error, term()}.


      


Run one doc TTL sweep pass now (see the ttl_sweep_interval database option). Returns the number of docs tombstoned.

  



  
    
      
    
    
      sync_hlc(RemoteHlc)



        
          
        

    

  


  

      

          -spec sync_hlc(barrel_hlc:timestamp()) -> {ok, barrel_hlc:timestamp()} | {error, clock_skew}.


      


Synchronize with a remote HLC timestamp.
Call this when receiving data from another node to maintain causality. The local clock is updated to reflect the remote timestamp, ensuring that subsequent events are ordered after the received data.
[bookmark: Example]Example
  %% When receiving data from another node:
  RemoteHlc = ... %% HLC from remote node
  {ok, NewHlc} = barrel_docdb:sync_hlc(RemoteHlc).

  



  
    
      
    
    
      unsubscribe(SubRef)



        
          
        

    

  


  

      

          -spec unsubscribe(reference()) -> ok.


      


Unsubscribe from document change notifications.
Removes a subscription previously created with subscribe/2 or subscribe/3. After calling this function, no more notifications will be received for the given subscription.
[bookmark: Example]Example
  {ok, SubRef} = barrel_docdb:subscribe(<<"mydb">>, <<"users/#">>),
  %% ... receive some notifications ...
  ok = barrel_docdb:unsubscribe(SubRef).
See also: subscribe/2.

  



  
    
      
    
    
      unsubscribe_query(SubRef)



        
          
        

    

  


  

      

          -spec unsubscribe_query(reference()) -> ok.


      


Unsubscribe from query-based change notifications.
Removes a query subscription previously created with subscribe_query/2 or subscribe_query/3.
[bookmark: Example]Example
  {ok, SubRef} = barrel_docdb:subscribe_query(<<"mydb">>, Query),
  %% ... receive some notifications ...
  ok = barrel_docdb:unsubscribe_query(SubRef).
See also: subscribe_query/2.

  



  
    
      
    
    
      validate_db_name(Name)



        
          
        

    

  


  

      

          -spec validate_db_name(binary()) -> ok | {error, invalid_db_name}.


      


Validate a database name. Accepts: lowercase alphanumerics, underscore, hyphen. First char must be alphanumeric. Length 1..63. Internal system databases (prefix _) are accepted to support _barrel_system and similar.

  



  
    
      
    
    
      write_attachment_chunk(Writer, Data)



        
          
        

    

  


  

      

          -spec write_attachment_chunk(map(), binary()) -> {ok, map()} | {error, term()}.


      


Write a chunk of data to an attachment writer.
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barrel_docdb_app 
    



      
barrel_docdb application module
Starts and stops the barrel_docdb application.

      


      
        Summary


  
    Functions
  


    
      
        start(StartType, StartArgs)

      


        Start the barrel_docdb application



    


    
      
        stop(State)

      


        Stop the barrel_docdb application



    





      


      
        Functions


        


  
    
      
    
    
      start(StartType, StartArgs)



        
          
        

    

  


  

      

          -spec start(application:start_type(), term()) -> {ok, pid()} | {error, term()}.


      


Start the barrel_docdb application

  



  
    
      
    
    
      stop(State)



        
          
        

    

  


  

      

          -spec stop(term()) -> ok.


      


Stop the barrel_docdb application
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CBOR Document Codec with Structural Index
Implements a Cosmos-DB-like document storage codec using canonical CBOR (RFC 8949) with a structural index for BSON-like navigation without full document decoding.
Record Format: [ HEADER | INDEX | PAYLOAD ]
Features: - Canonical CBOR encoding (deterministic, sorted map keys) - Structural index for O(1) peek and path navigation - SHA-256 hash of payload for revision IDs - Iterator API for streaming access - JSON import/export via OTP stdlib json module
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        vref/0

      


    





  
    Functions
  


    
      
        decode(RecordBin)

      


        Decode a CBOR record to Erlang term.



    


    
      
        decode_any(RecordBin)

      


        Decode any CBOR binary (indexed or plain) to Erlang term. Auto-detects format: indexed CBOR (starts with "CB") or plain CBOR.



    


    
      
        decode_cbor(Bin)

      


        Decode CBOR binary to Erlang term.



    


    
      
        decode_value(RecordBin, Vref)

      


        Decode a value using a ValueRef.



    


    
      
        decode_varint(Bin)

      


        Decode a varint from binary, returning {Value, Rest}.



    


    
      
        encode(Term)

      


        Encode an Erlang term to a CBOR record with structural index.



    


    
      
        encode(Term, Opts)

      


        Encode with options.



    


    
      
        encode_bytes(Bin)

      


    


    
      
        encode_cbor(N)

      


        Encode an Erlang term to canonical CBOR.



    


    
      
        encode_varint(N)

      


        Encode an unsigned integer as a varint (LEB128).



    


    
      
        encode_wire(B)

      


        Encode a term for the wire: as encode_cbor/1, except that a binary that is not valid UTF-8 is a byte string (major type 2). decode_cbor/1 reads both back to the same binary.



    


    
      
        find_path(RecordBin, Path)

      


        Find a value by path.



    


    
      
        from_json(JsonBin)

      


        Parse JSON and encode to CBOR record using callbacks. This builds CBOR directly during JSON parsing without intermediate terms.



    


    
      
        get(RecordBin, Path)

      


        Get a value at path without full decode, returns undefined if not found. Works like maps:get/2 but for CBOR records.



    


    
      
        get(RecordBin, Path, Default)

      


        Get a value at path without full decode, returns Default if not found. Works like maps:get/3 but for CBOR records.



    


    
      
        get_value(RecordBin, Path)

      


        Get and decode value at path in one call. Returns {ok, Value} or not_found.



    


    
      
        hash(RecordBin)

      


        Get the SHA-256 hash of the payload.



    


    
      
        index_bin(RecordBin)

      


        Get the raw index binary.



    


    
      
        is_key(RecordBin, Key)

      


        Check if a key exists at top level without full decode. Uses the index for O(1) lookup.



    


    
      
        keys(RecordBin)

      


        Get all top-level keys without full decode. Uses the index for O(1) access to key list.



    


    
      
        merge_into_cbor(CborBin, MetaMap)

      


        Merge metadata map into raw CBOR document body. This is used for zero-copy CBOR responses where we have raw CBOR body and need to add metadata (id, rev, etc.) without full decode/re-encode.



    


    
      
        new_iterator(RecordBin)

      


        Create a new iterator over a CBOR record.



    


    
      
        next(Iter)

      


        Get the next entry from the iterator.



    


    
      
        payload(RecordBin)

      


        Get the raw payload binary.



    


    
      
        peek(RecordBin, Key)

      


        Peek at a top-level key without iteration.



    


    
      
        set(RecordBin, Path, Value)

      


        Set a value at path, returns new CBOR record. Note: This requires decode → modify → re-encode, so it's not optimized. Use for occasional updates, not bulk operations.



    


    
      
        size(RecordBin)

      


        Get number of top-level entries without full decode. Uses the index for O(1) access.



    


    
      
        to_json(RecordBin)

      


        Convert CBOR record to JSON binary.



    


    
      
        to_json_iolist(RecordBin)

      


        Convert CBOR record to JSON iolist using iterator (no full decode). This traverses the CBOR structure via the index and emits JSON directly.



    


    
      
        to_map(RecordBin)

      


        Convert CBOR record to Erlang map (full decode). Alias for decode/1.



    





      


      
        Types


        


  
    
      
    
    
      cbor_type/0



        
          
        

    

  


  

      

          -type cbor_type() ::
          uint | nint | bytes | text | array | map | tag | simple | float_type | true | false | null.


      



  



  
    
      
    
    
      container/0



        
          
        

    

  


  

      

          -type container() ::
          #container{id :: non_neg_integer(),
                     kind :: map | array,
                     start_off :: non_neg_integer(),
                     end_off :: non_neg_integer(),
                     parent_id :: non_neg_integer(),
                     first_entry :: non_neg_integer(),
                     entry_count :: non_neg_integer()}.


      



  



  
    
      
    
    
      enc_state/0



        
          
        

    

  


  

      

          -type enc_state() ::
          #enc_state{offset :: non_neg_integer(),
                     next_container_id :: pos_integer(),
                     container_stack :: [non_neg_integer()],
                     containers :: [container()],
                     entries :: [entry()],
                     top_keys :: [{binary(), non_neg_integer()}]}.


      



  



  
    
      
    
    
      entry/0



        
          
        

    

  


  

      

          -type entry() ::
          #entry{key :: binary() | non_neg_integer(),
                 value_off :: non_neg_integer(),
                 value_len :: non_neg_integer(),
                 value_type :: cbor_type(),
                 container_id :: non_neg_integer() | undefined,
                 owner_id :: non_neg_integer()}.


      



  



  
    
      
    
    
      iter/0



        
          
        

    

  


  

      

          -type iter() ::
          #iter{record :: binary(),
                index :: parsed_index(),
                payload_start :: non_neg_integer(),
                container_id :: non_neg_integer(),
                remaining_entries :: [entry()]}.


      



  



  
    
      
    
    
      parsed_index/0



        
          
        

    

  


  

      

          -type parsed_index() ::
          #parsed_index{containers :: #{non_neg_integer() => container()},
                        entries :: tuple(),
                        top_keys :: #{binary() => non_neg_integer()}}.


      



  



  
    
      
    
    
      path/0



        
          
        

    

  


  

      

          -type path() :: [binary() | non_neg_integer()].
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          -type record_bin() :: binary().


      



  



  
    
      
    
    
      vref/0



        
          
        

    

  


  

      

          -type vref() ::
          #vref{offset :: non_neg_integer(),
                length :: non_neg_integer(),
                type :: cbor_type(),
                container_id :: non_neg_integer() | undefined}.
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      decode(RecordBin)



        
          
        

    

  


  

      

          -spec decode(record_bin()) -> term().


      


Decode a CBOR record to Erlang term.

  



  
    
      
    
    
      decode_any(RecordBin)



        
          
        

    

  


  

      

          -spec decode_any(binary()) -> term().


      


Decode any CBOR binary (indexed or plain) to Erlang term. Auto-detects format: indexed CBOR (starts with "CB") or plain CBOR.

  



  
    
      
    
    
      decode_cbor(Bin)



        
          
        

    

  


  

      

          -spec decode_cbor(binary()) -> term().


      


Decode CBOR binary to Erlang term.

  



  
    
      
    
    
      decode_value(RecordBin, Vref)



        
          
        

    

  


  

      

          -spec decode_value(record_bin(), vref()) -> {ok, term()} | {error, term()}.


      


Decode a value using a ValueRef.

  



  
    
      
    
    
      decode_varint(Bin)



        
          
        

    

  


  

      

          -spec decode_varint(binary()) -> {non_neg_integer(), binary()}.


      


Decode a varint from binary, returning {Value, Rest}.

  



  
    
      
    
    
      encode(Term)



        
          
        

    

  


  

      

          -spec encode(term()) -> record_bin().


      


Encode an Erlang term to a CBOR record with structural index.

  



  
    
      
    
    
      encode(Term, Opts)



        
          
        

    

  


  

      

          -spec encode(term(), map()) -> record_bin().


      


Encode with options.

  



  
    
      
    
    
      encode_bytes(Bin)



        
          
        

    

  


  


  



  
    
      
    
    
      encode_cbor(N)



        
          
        

    

  


  

      

          -spec encode_cbor(term()) -> binary().


      


Encode an Erlang term to canonical CBOR.

  



  
    
      
    
    
      encode_varint(N)



        
          
        

    

  


  

      

          -spec encode_varint(non_neg_integer()) -> binary().


      


Encode an unsigned integer as a varint (LEB128).

  



  
    
      
    
    
      encode_wire(B)



        
          
        

    

  


  

      

          -spec encode_wire(term()) -> binary().


      


Encode a term for the wire: as encode_cbor/1, except that a binary that is not valid UTF-8 is a byte string (major type 2). decode_cbor/1 reads both back to the same binary.

  



  
    
      
    
    
      find_path(RecordBin, Path)



        
          
        

    

  


  

      

          -spec find_path(record_bin(), path()) -> {ok, {cbor_type(), vref()}} | not_found | {error, term()}.


      


Find a value by path.

  



  
    
      
    
    
      from_json(JsonBin)



        
          
        

    

  


  

      

          -spec from_json(binary()) -> record_bin().


      


Parse JSON and encode to CBOR record using callbacks. This builds CBOR directly during JSON parsing without intermediate terms.

  



  
    
      
    
    
      get(RecordBin, Path)



        
          
        

    

  


  

      

          -spec get(record_bin(), path()) -> term() | undefined.


      


Get a value at path without full decode, returns undefined if not found. Works like maps:get/2 but for CBOR records.

  



  
    
      
    
    
      get(RecordBin, Path, Default)



        
          
        

    

  


  

      

          -spec get(record_bin(), path(), term()) -> term().


      


Get a value at path without full decode, returns Default if not found. Works like maps:get/3 but for CBOR records.

  



  
    
      
    
    
      get_value(RecordBin, Path)



        
          
        

    

  


  

      

          -spec get_value(record_bin(), path()) -> {ok, term()} | not_found | {error, term()}.


      


Get and decode value at path in one call. Returns {ok, Value} or not_found.

  



  
    
      
    
    
      hash(RecordBin)



        
          
        

    

  


  

      

          -spec hash(record_bin()) -> binary().


      


Get the SHA-256 hash of the payload.

  



  
    
      
    
    
      index_bin(RecordBin)



        
          
        

    

  


  

      

          -spec index_bin(record_bin()) -> binary().


      


Get the raw index binary.

  



  
    
      
    
    
      is_key(RecordBin, Key)



        
          
        

    

  


  

      

          -spec is_key(record_bin(), binary()) -> boolean().


      


Check if a key exists at top level without full decode. Uses the index for O(1) lookup.

  



  
    
      
    
    
      keys(RecordBin)



        
          
        

    

  


  

      

          -spec keys(record_bin()) -> [binary()].


      


Get all top-level keys without full decode. Uses the index for O(1) access to key list.

  



  
    
      
    
    
      merge_into_cbor(CborBin, MetaMap)



        
          
        

    

  


  

      

          -spec merge_into_cbor(binary(), map()) -> binary().


      


Merge metadata map into raw CBOR document body. This is used for zero-copy CBOR responses where we have raw CBOR body and need to add metadata (id, rev, etc.) without full decode/re-encode.
For plain CBOR (non-indexed), we decode, merge, and re-encode. This is still efficient as it avoids the HTTP-layer overhead.

  



  
    
      
    
    
      new_iterator(RecordBin)



        
          
        

    

  


  

      

          -spec new_iterator(record_bin()) -> {ok, iter()} | {error, term()}.


      


Create a new iterator over a CBOR record.

  



  
    
      
    
    
      next(Iter)



        
          
        

    

  


  

      

          -spec next(iter()) -> {ok, {binary() | non_neg_integer(), cbor_type(), vref()}, iter()} | done.


      


Get the next entry from the iterator.

  



  
    
      
    
    
      payload(RecordBin)



        
          
        

    

  


  

      

          -spec payload(record_bin()) -> binary().


      


Get the raw payload binary.

  



  
    
      
    
    
      peek(RecordBin, Key)



        
          
        

    

  


  

      

          -spec peek(record_bin(), binary()) -> {ok, {cbor_type(), vref()}} | not_found | {error, term()}.


      


Peek at a top-level key without iteration.

  



  
    
      
    
    
      set(RecordBin, Path, Value)



        
          
        

    

  


  

      

          -spec set(record_bin(), path(), term()) -> record_bin().


      


Set a value at path, returns new CBOR record. Note: This requires decode → modify → re-encode, so it's not optimized. Use for occasional updates, not bulk operations.

  



  
    
      
    
    
      size(RecordBin)



        
          
        

    

  


  

      

          -spec size(record_bin()) -> non_neg_integer().


      


Get number of top-level entries without full decode. Uses the index for O(1) access.

  



  
    
      
    
    
      to_json(RecordBin)



        
          
        

    

  


  

      

          -spec to_json(record_bin()) -> binary().


      


Convert CBOR record to JSON binary.

  



  
    
      
    
    
      to_json_iolist(RecordBin)



        
          
        

    

  


  

      

          -spec to_json_iolist(record_bin()) -> iolist().


      


Convert CBOR record to JSON iolist using iterator (no full decode). This traverses the CBOR structure via the index and emits JSON directly.

  



  
    
      
    
    
      to_map(RecordBin)



        
          
        

    

  


  

      

          -spec to_map(record_bin()) -> map().


      


Convert CBOR record to Erlang map (full decode). Alias for decode/1.

  


        

      


  

  
    
    barrel_docdb_reader - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_docdb_reader 
    



      
Caller-side point reads over the document store.
Point reads (get_doc, get_docs) need nothing from the database server state except the store ref and the database name, so they can run in the caller's process against a RocksDB snapshot instead of serializing behind the writer. The snapshot keeps the entity and body reads consistent with each other while a concurrent write batch commits.
Callers resolve the store ref via persistent_term (the {barrel_store, DbName} registry published by barrel_db_server; see barrel_doc_body_store for the same pattern). The server's own get_doc/get_docs handlers delegate here too, so there is a single read implementation.

      


      
        Summary


  
    Types
  


    
      
        att_info/0

      


    


    
      
        change/0

      


    


    
      
        db_config/0

      


    


    
      
        db_name/0

      


    


    
      
        db_ref/0

      


    


    
      
        doc/0

      


    


    
      
        doc_info/0

      


    


    
      
        docid/0

      


    


    
      
        endpoint/0

      


    


    
      
        rep_options/0

      


    


    
      
        rev_info/0

      


    


    
      
        revid/0

      


    


    
      
        revtree/0

      


    


    
      
        seq/0

      


    


    
      
        seq_string/0

      


    


    
      
        view_name/0

      


    


    
      
        view_result/0

      


    





  
    Functions
  


    
      
        expired(Columns)

      


        Whether an entity's expires_at column marks the document lazily expired: the TTL sweeper turns these into real tombstones, and reads treat them as gone in the meantime.



    


    
      
        fold_docs(StoreRef, DbName0, Fun, Acc, Opts)

      


        Fold over documents under one snapshot, in the caller's process (off the writer loop). Honors id_prefix by bounding the scan to the matching key range instead of scanning the whole database, and include_deleted. The fold fun gets (Doc, Acc) and returns {ok, Acc} / {stop, Acc} / stop, like barrel_docdb:fold_docs/4.



    


    
      
        get_doc(StoreRef, DbName0, DocId, Opts)

      


        Get a document by id, reading entity and body under one snapshot.



    


    
      
        get_docs(StoreRef, DbName0, DocIds, Opts)

      


        Get multiple documents by id under one snapshot (batch read).



    


    
      
        get_replication_doc(StoreRef, DbName0, DocId)

      


        Read a document for the replication protocol: body (tombstones included), version token, encoded version vector, and deleted flag, all under one snapshot.



    





      


      
        Types


        


  
    
      
    
    
      att_info/0



        
          
        

    

  


  

      

          -type att_info() ::
          #{name := binary(),
            content_type := binary(),
            length := non_neg_integer(),
            digest := binary(),
            chunked => boolean(),
            chunk_size => pos_integer(),
            chunk_count => pos_integer()}.


      



  



  
    
      
    
    
      change/0



        
          
        

    

  


  

      

          -type change() :: map().


      



  



  
    
      
    
    
      db_config/0



        
          
        

    

  


  

      

          -type db_config() :: #{path => string(), store => module(), atom() => term()}.


      



  



  
    
      
    
    
      db_name/0



        
          
        

    

  


  

      

          -type db_name() :: binary().


      



  



  
    
      
    
    
      db_ref/0



        
          
        

    

  


  

      

          -type db_ref() :: pid() | atom().


      



  



  
    
      
    
    
      doc/0



        
          
        

    

  


  

      

          -type doc() :: #{binary() => term()}.


      



  



  
    
      
    
    
      doc_info/0



        
          
        

    

  


  

      

          -type doc_info() :: #{id := docid(), rev := revid(), deleted := boolean(), revtree := revtree()}.


      



  



  
    
      
    
    
      docid/0



        
          
        

    

  


  

      

          -type docid() :: binary().


      



  



  
    
      
    
    
      endpoint/0



        
          
        

    

  


  

      

          -type endpoint() :: db_name() | {node(), db_name()} | {module(), term()}.


      



  



  
    
      
    
    
      rep_options/0



        
          
        

    

  


  

      

          -type rep_options() ::
          #{continuous => boolean(),
            since => seq_string(),
            filter => fun((doc()) -> boolean()),
            atom() => term()}.


      



  



  
    
      
    
    
      rev_info/0



        
          
        

    

  


  

      

          -type rev_info() ::
          #{id := revid(),
            parent := revid() | undefined,
            deleted := boolean(),
            attachments => #{binary() => att_info()}}.


      



  



  
    
      
    
    
      revid/0



        
          
        

    

  


  

      

          -type revid() :: binary().


      



  



  
    
      
    
    
      revtree/0



        
          
        

    

  


  

      

          -type revtree() :: #{revid() => rev_info()}.


      



  



  
    
      
    
    
      seq/0



        
          
        

    

  


  

      

          -type seq() :: barrel_hlc:timestamp().


      



  



  
    
      
    
    
      seq_string/0



        
          
        

    

  


  

      

          -type seq_string() :: binary().


      



  



  
    
      
    
    
      view_name/0



        
          
        

    

  


  

      

          -type view_name() :: binary().


      



  



  
    
      
    
    
      view_result/0



        
          
        

    

  


  

      

          -type view_result() :: #{key := term(), value := term(), id := docid()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      expired(Columns)



        
          
        

    

  


  

      

          -spec expired([{binary(), term()}]) -> boolean().


      


Whether an entity's expires_at column marks the document lazily expired: the TTL sweeper turns these into real tombstones, and reads treat them as gone in the meantime.

  



  
    
      
    
    
      fold_docs(StoreRef, DbName0, Fun, Acc, Opts)



        
          
        

    

  


  

      

          -spec fold_docs(barrel_store_rocksdb:db_ref(), db_name(), fun(), term(), map()) ->
                   {ok, term()} | {error, term()}.


      


Fold over documents under one snapshot, in the caller's process (off the writer loop). Honors id_prefix by bounding the scan to the matching key range instead of scanning the whole database, and include_deleted. The fold fun gets (Doc, Acc) and returns {ok, Acc} / {stop, Acc} / stop, like barrel_docdb:fold_docs/4.

  



  
    
      
    
    
      get_doc(StoreRef, DbName0, DocId, Opts)



        
          
        

    

  


  

      

          -spec get_doc(barrel_store_rocksdb:db_ref(), db_name(), docid(), map()) ->
                 {ok, map()} | {ok, binary(), map()} | {error, term()}.


      


Get a document by id, reading entity and body under one snapshot.
Same options and results as barrel_docdb:get_doc/3. Returns {error, not_found} if the store is closed underneath the caller (the close race maps to the same result as a missing database).

  



  
    
      
    
    
      get_docs(StoreRef, DbName0, DocIds, Opts)



        
          
        

    

  


  

      

          -spec get_docs(barrel_store_rocksdb:db_ref(), db_name(), [docid()], map()) ->
                  [{ok, map()} | {error, term()}].


      


Get multiple documents by id under one snapshot (batch read).
Same options and results as barrel_docdb:get_docs/3: one result per input id, in order.

  



  
    
      
    
    
      get_replication_doc(StoreRef, DbName0, DocId)



        
          
        

    

  


  

      

          -spec get_replication_doc(barrel_store_rocksdb:db_ref(), db_name(), docid()) ->
                             {ok,
                              #{doc := map(), version := binary(), vv := binary(), deleted := boolean()}} |
                             {error, term()}.


      


Read a document for the replication protocol: body (tombstones included), version token, encoded version vector, and deleted flag, all under one snapshot.

  


        

      


  

  
    
    barrel_docdb_sup - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_docdb_sup 
    



      
barrel_docdb top-level supervisor
Supervises all barrel_docdb processes.

      


      
        Summary


  
    Functions
  


    
      
        init(_)

      


        Initialize the supervisor with child specs



    


    
      
        start_link()

      


        Start the barrel_docdb supervisor



    





      


      
        Functions


        


  
    
      
    
    
      init(_)



        
          
        

    

  


  

      

          -spec init([]) -> {ok, {supervisor:sup_flags(), [supervisor:child_spec()]}}.


      


Initialize the supervisor with child specs

  



  
    
      
    
    
      start_link()



        
          
        

    

  


  

      

          -spec start_link() -> {ok, pid()} | {error, term()}.


      


Start the barrel_docdb supervisor

  


        

      


  

  
    
    barrel_docdb_usage - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_docdb_usage 
    



      
Usage statistics for barrel_docdb
Provides usage statistics collected from RocksDB properties. This is a thin wrapper around existing RocksDB property access with no runtime state.
[bookmark: Example_Usage]Example Usage
   %% Get usage stats for a single database
   {ok, Stats} = barrel_docdb_usage:get_db_usage(<<"mydb">>).
   #{
       database := <<"mydb">>,
       document_count := 15420,
       storage_bytes := 104857600,
       memtable_size := 2097152,
       sst_files_size := 100663296,
       last_updated := 1704067200000
   } = Stats.
  
   %% Get usage stats for all databases
   {ok, AllStats} = barrel_docdb_usage:get_all_usage().

      


      
        Summary


  
    Functions
  


    
      
        get_all_usage()

      


        Get usage statistics for all databases. Returns a list of stats maps, one for each database.



    


    
      
        get_db_usage(DbName)

      


        Get usage statistics for a single database. Returns a map with storage metrics from RocksDB.



    





      


      
        Functions


        


  
    
      
    
    
      get_all_usage()



        
          
        

    

  


  

      

          -spec get_all_usage() -> {ok, [map()]}.


      


Get usage statistics for all databases. Returns a list of stats maps, one for each database.

  



  
    
      
    
    
      get_db_usage(DbName)



        
          
        

    

  


  

      

          -spec get_db_usage(binary()) -> {ok, map()} | {error, term()}.


      


Get usage statistics for a single database. Returns a map with storage metrics from RocksDB.

  


        

      


  

  
    
    barrel_history - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_history 
    



      
barrel_history - Retained history log
An append-only, HLC-ordered log of every write a database applies: local writes, replicated versions (including losing conflict siblings), and conflict resolutions. One entry per write, keyed by the change-sequence HLC and written in the same atomic batch as the document, so the log never disagrees with the store.
Entries carry identity only (doc id, version, deleted, cause, version vector), never bodies: bodies resolve through the current body or the version-keyed archive, and stay resolvable within the retention window. The live changes feed is unaffected and keeps its one-entry-per-doc invariant.
Reads run in the caller's process against the store ref (pure RocksDB range scans), like barrel_docdb_reader.

      


      
        Summary


  
    Types
  


    
      
        att_info/0

      


    


    
      
        cause/0

      


    


    
      
        change/0

      


    


    
      
        db_config/0

      


    


    
      
        db_name/0

      


    


    
      
        db_ref/0

      


    


    
      
        doc/0

      


    


    
      
        doc_info/0

      


    


    
      
        docid/0

      


    


    
      
        endpoint/0

      


    


    
      
        entry/0

      


    


    
      
        rep_options/0

      


    


    
      
        rev_info/0

      


    


    
      
        revid/0

      


    


    
      
        revtree/0

      


    


    
      
        seq/0

      


    


    
      
        seq_string/0

      


    


    
      
        view_name/0

      


    


    
      
        view_result/0

      


    





  
    Functions
  


    
      
        decode_entry(_)

      


        Decode a history entry value (without the key's HLC).



    


    
      
        encode_entry(DocId, Version, Deleted, Cause, VV)

      


        Encode a history entry value.



    


    
      
        encode_entry(DocId, Version, Deleted, Cause, VV, Prov)

      


        Encode a history entry value with an optional encoded provenance blob.



    


    
      
        fold(StoreRef, DbName, Fun, Acc)

      


        Fold over history entries in HLC order.



    


    
      
        fold(StoreRef, DbName0, Fun, Acc, Opts)

      


        Fold over history entries in HLC order with options: - from: first HLC to include (default: everything retained) - to: last HLC to include - limit: max entries to visit



    


    
      
        get_doc_versions(StoreRef, DbName0, DocId)

      


        Every version of a document still resolvable: the current winner plus the version chain (conflict and superseded siblings), newest first by version. Each item: #{version, status (current | conflict | superseded), deleted, vv}.



    


    
      
        get_version_body(StoreRef, DbName0, DocId, VersionToken)

      


        The body of one version of a document: the current body when the token is the winner, the version-keyed archive otherwise. Bodies of swept versions are gone ({error, not_found}), and a token that does not parse is not found either (this path serves user-supplied tokens over REST and MCP).



    


    
      
        history_floor(StoreRef, DbName0)

      


        The oldest HLC the history is complete from, advanced by the retention sweeper. undefined until a sweep runs (history complete since database creation).



    


    
      
        write_ops(DbName, ChangeHlc, DocId, Version, Deleted, Cause, VV)

      


        The history put for one applied write. Appended to the same WriteBatch as the entity/feed ops by the database writer. VV is the vector recorded with the write (the state after a winning write, the sibling's own vector for a losing one).



    


    
      
        write_ops(DbName, ChangeHlc, DocId, Version, Deleted, Cause, VV, Prov)

      


        Like write_ops/7 with an encoded provenance blob (see barrel_provenance) recorded in the entry, or undefined.



    





      


      
        Types


        


  
    
      
    
    
      att_info/0



        
          
        

    

  


  

      

          -type att_info() ::
          #{name := binary(),
            content_type := binary(),
            length := non_neg_integer(),
            digest := binary(),
            chunked => boolean(),
            chunk_size => pos_integer(),
            chunk_count => pos_integer()}.


      



  



  
    
      
    
    
      cause/0



        
          
        

    

  


  

      

          -type cause() :: local | replicated | resolve.


      



  



  
    
      
    
    
      change/0



        
          
        

    

  


  

      

          -type change() :: map().


      



  



  
    
      
    
    
      db_config/0



        
          
        

    

  


  

      

          -type db_config() :: #{path => string(), store => module(), atom() => term()}.


      



  



  
    
      
    
    
      db_name/0



        
          
        

    

  


  

      

          -type db_name() :: binary().


      



  



  
    
      
    
    
      db_ref/0



        
          
        

    

  


  

      

          -type db_ref() :: pid() | atom().


      



  



  
    
      
    
    
      doc/0



        
          
        

    

  


  

      

          -type doc() :: #{binary() => term()}.


      



  



  
    
      
    
    
      doc_info/0



        
          
        

    

  


  

      

          -type doc_info() :: #{id := docid(), rev := revid(), deleted := boolean(), revtree := revtree()}.


      



  



  
    
      
    
    
      docid/0



        
          
        

    

  


  

      

          -type docid() :: binary().


      



  



  
    
      
    
    
      endpoint/0



        
          
        

    

  


  

      

          -type endpoint() :: db_name() | {node(), db_name()} | {module(), term()}.


      



  



  
    
      
    
    
      entry/0



        
          
        

    

  


  

      

          -type entry() ::
          #{hlc := barrel_hlc:timestamp(),
            id := docid(),
            version := binary(),
            deleted := boolean(),
            cause := cause(),
            vv := barrel_vv:vv(),
            provenance => barrel_provenance:provenance()}.


      



  



  
    
      
    
    
      rep_options/0



        
          
        

    

  


  

      

          -type rep_options() ::
          #{continuous => boolean(),
            since => seq_string(),
            filter => fun((doc()) -> boolean()),
            atom() => term()}.


      



  



  
    
      
    
    
      rev_info/0



        
          
        

    

  


  

      

          -type rev_info() ::
          #{id := revid(),
            parent := revid() | undefined,
            deleted := boolean(),
            attachments => #{binary() => att_info()}}.


      



  



  
    
      
    
    
      revid/0



        
          
        

    

  


  

      

          -type revid() :: binary().


      



  



  
    
      
    
    
      revtree/0



        
          
        

    

  


  

      

          -type revtree() :: #{revid() => rev_info()}.


      



  



  
    
      
    
    
      seq/0



        
          
        

    

  


  

      

          -type seq() :: barrel_hlc:timestamp().


      



  



  
    
      
    
    
      seq_string/0



        
          
        

    

  


  

      

          -type seq_string() :: binary().


      



  



  
    
      
    
    
      view_name/0



        
          
        

    

  


  

      

          -type view_name() :: binary().


      



  



  
    
      
    
    
      view_result/0



        
          
        

    

  


  

      

          -type view_result() :: #{key := term(), value := term(), id := docid()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      decode_entry(_)



        
          
        

    

  


  

      

          -spec decode_entry(binary()) -> map().


      


Decode a history entry value (without the key's HLC).

  



  
    
      
    
    
      encode_entry(DocId, Version, Deleted, Cause, VV)



        
          
        

    

  


  

      

          -spec encode_entry(docid(), barrel_version:version(), boolean(), cause(), barrel_vv:vv()) -> binary().


      


Encode a history entry value.

  



  
    
      
    
    
      encode_entry(DocId, Version, Deleted, Cause, VV, Prov)



        
          
        

    

  


  

      

          -spec encode_entry(docid(),
                   barrel_version:version(),
                   boolean(),
                   cause(),
                   barrel_vv:vv(),
                   binary() | undefined) ->
                      binary().


      


Encode a history entry value with an optional encoded provenance blob.

  



  
    
      
    
    
      fold(StoreRef, DbName, Fun, Acc)



        
          
        

    

  


  

      

          -spec fold(barrel_store_rocksdb:db_ref(),
           db_name(),
           fun((entry(), term()) -> {ok, term()} | {stop, term()}),
           term()) ->
              term().


      


Fold over history entries in HLC order.

  



  
    
      
    
    
      fold(StoreRef, DbName0, Fun, Acc, Opts)



        
          
        

    

  


  

      

          -spec fold(barrel_store_rocksdb:db_ref(),
           db_name(),
           fun((entry(), term()) -> {ok, term()} | {stop, term()}),
           term(),
           map()) ->
              term().


      


Fold over history entries in HLC order with options: - from: first HLC to include (default: everything retained) - to: last HLC to include - limit: max entries to visit

  



  
    
      
    
    
      get_doc_versions(StoreRef, DbName0, DocId)



        
          
        

    

  


  

      

          -spec get_doc_versions(barrel_store_rocksdb:db_ref(), db_name(), docid()) ->
                          {ok, [map()]} | {error, not_found}.


      


Every version of a document still resolvable: the current winner plus the version chain (conflict and superseded siblings), newest first by version. Each item: #{version, status (current | conflict | superseded), deleted, vv}.

  



  
    
      
    
    
      get_version_body(StoreRef, DbName0, DocId, VersionToken)



        
          
        

    

  


  

      

          -spec get_version_body(barrel_store_rocksdb:db_ref(), db_name(), docid(), binary()) ->
                          {ok, map()} | {error, not_found}.


      


The body of one version of a document: the current body when the token is the winner, the version-keyed archive otherwise. Bodies of swept versions are gone ({error, not_found}), and a token that does not parse is not found either (this path serves user-supplied tokens over REST and MCP).

  



  
    
      
    
    
      history_floor(StoreRef, DbName0)



        
          
        

    

  


  

      

          -spec history_floor(barrel_store_rocksdb:db_ref(), db_name()) -> barrel_hlc:timestamp() | undefined.


      


The oldest HLC the history is complete from, advanced by the retention sweeper. undefined until a sweep runs (history complete since database creation).

  



  
    
      
    
    
      write_ops(DbName, ChangeHlc, DocId, Version, Deleted, Cause, VV)



        
          
        

    

  


  

      

          -spec write_ops(db_name(),
                barrel_hlc:timestamp(),
                docid(),
                barrel_version:version(),
                boolean(),
                cause(),
                barrel_vv:vv()) ->
                   [term()].


      


The history put for one applied write. Appended to the same WriteBatch as the entity/feed ops by the database writer. VV is the vector recorded with the write (the state after a winning write, the sibling's own vector for a losing one).

  



  
    
      
    
    
      write_ops(DbName, ChangeHlc, DocId, Version, Deleted, Cause, VV, Prov)



        
          
        

    

  


  

      

          -spec write_ops(db_name(),
                barrel_hlc:timestamp(),
                docid(),
                barrel_version:version(),
                boolean(),
                cause(),
                barrel_vv:vv(),
                binary() | undefined) ->
                   [term()].


      


Like write_ops/7 with an encoded provenance blob (see barrel_provenance) recorded in the entry, or undefined.

  


        

      


  

  
    
    barrel_hlc - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_hlc 
    



      
Hybrid Logical Clock utilities for barrel_docdb
HLC timestamps are used for ordering changes across distributed nodes. They combine physical wall clock time with a logical counter to ensure causality while maintaining a close relationship to real time.
Format: {WallTime, Logical} where WallTime is in milliseconds and Logical is a counter that increments when events happen in the physical clock's future.

      


      
        Summary


  
    Types
  


    
      
        clock/0

      


        HLC clock process reference.



    


    
      
        timestamp/0

      


        HLC timestamp with wall_time and logical components.



    





  
    Functions
  


    
      
        compare(Timestamp, _)

      


        Compare two timestamps. Returns lt if TS1 is before TS2, eq if equal, gt if TS1 is after TS2.



    


    
      
        decode(_)

      


        Decode binary to timestamp.



    


    
      
        encode(Timestamp)

      


        Encode timestamp to binary for storage. Uses big-endian encoding to maintain lexicographic sort order. Format: 12-byte binary with WallTime (64-bit) and Logical (32-bit).



    


    
      
        equal(TS1, TS2)

      


        Check if two timestamps are equal.



    


    
      
        from_binary(Bin)

      


        Alias for decode/1 for consistency with other modules.



    


    
      
        from_string(Bin)

      


        Parse timestamp from string.



    


    
      
        from_wall_time(WallMs)

      


        A timestamp at a given wall time (milliseconds since epoch) with a zero logical component. Used as a range cutoff (sorts before every real timestamp of that wall time).



    


    
      
        get_hlc()

      


        Get the current global HLC timestamp without advancing the clock.



    


    
      
        less(TS1, TS2)

      


        Check if TS1 is less than TS2.



    


    
      
        max()

      


        Maximum timestamp value (for range scans).



    


    
      
        maybe_sync_from_header(HlcBase64)

      


        Sync HLC from a base64-encoded HTTP header value. Silently ignores undefined or invalid values.



    


    
      
        min()

      


        Minimum timestamp value (for range scans).



    


    
      
        new_hlc()

      


        Generate a new global HLC timestamp, advancing the clock. Use this when generating a new event that needs to be ordered.



    


    
      
        now()

      


        Generate a new timestamp for a local event using global clock.



    


    
      
        now(Clock)

      


        Generate a new timestamp using a specific clock instance.



    


    
      
        start_link()

      


        Start a new HLC clock with default settings. Uses physical system clock and no offset limit.



    


    
      
        start_link(MaxOffset)

      


        Start a new HLC clock with maximum offset limit. MaxOffset is the maximum allowed clock skew in milliseconds. A value of 0 disables offset checking.



    


    
      
        stop(Clock)

      


        Stop the HLC clock.



    


    
      
        sync_hlc(RemoteTS)

      


        Synchronize with a remote HLC timestamp. Call this when receiving data from another node to maintain causality. Returns {ok, NewTimestamp} or {error, clock_skew}.



    


    
      
        timestamp()

      


        Get the current global timestamp without advancing the clock.



    


    
      
        timestamp(Clock)

      


        Get the current timestamp from a specific clock without advancing it.



    


    
      
        to_binary(TS)

      


        Alias for encode/1 for consistency with other modules.



    


    
      
        to_string(Timestamp)

      


        Convert timestamp to human-readable string. Format: "WallTime:Logical" (e.g., "1609459200000:42")



    


    
      
        update(Timestamp)

      


        Update the global clock with a remote timestamp. Rejects non-timestamp input at the API boundary so a misuse cannot crash the global barrel_hlc_clock gen_server.



    


    
      
        update(Clock, RemoteTS)

      


        Update a specific clock with a remote timestamp.



    


    
      
        wall_time(Timestamp)

      


        Extract wall_time (milliseconds since epoch) from a timestamp.



    





      


      
        Types


        


  
    
      
    
    
      clock/0



        
          
        

    

  


  

      

          -type clock() :: hlc:clock().


      


HLC clock process reference.

  



  
    
      
    
    
      timestamp/0



        
          
        

    

  


  

      

          -type timestamp() :: #timestamp{wall_time :: term(), logical :: term()}.


      


HLC timestamp with wall_time and logical components.

  


        

      

      
        Functions


        


  
    
      
    
    
      compare(Timestamp, _)



        
          
        

    

  


  

      

          -spec compare(timestamp(), timestamp()) -> lt | eq | gt.


      


Compare two timestamps. Returns lt if TS1 is before TS2, eq if equal, gt if TS1 is after TS2.

  



  
    
      
    
    
      decode(_)



        
          
        

    

  


  

      

          -spec decode(binary()) -> timestamp().


      


Decode binary to timestamp.

  



  
    
      
    
    
      encode(Timestamp)



        
          
        

    

  


  

      

          -spec encode(timestamp()) -> binary().


      


Encode timestamp to binary for storage. Uses big-endian encoding to maintain lexicographic sort order. Format: 12-byte binary with WallTime (64-bit) and Logical (32-bit).

  



  
    
      
    
    
      equal(TS1, TS2)



        
          
        

    

  


  

      

          -spec equal(timestamp(), timestamp()) -> boolean().


      


Check if two timestamps are equal.

  



  
    
      
    
    
      from_binary(Bin)



        
          
        

    

  


  

      

          -spec from_binary(binary()) -> timestamp().


      


Alias for decode/1 for consistency with other modules.

  



  
    
      
    
    
      from_string(Bin)



        
          
        

    

  


  

      

          -spec from_string(binary()) -> timestamp() | {error, invalid_timestamp}.


      


Parse timestamp from string.

  



  
    
      
    
    
      from_wall_time(WallMs)



        
          
        

    

  


  

      

          -spec from_wall_time(non_neg_integer()) -> timestamp().


      


A timestamp at a given wall time (milliseconds since epoch) with a zero logical component. Used as a range cutoff (sorts before every real timestamp of that wall time).

  



  
    
      
    
    
      get_hlc()



        
          
        

    

  


  

      

          -spec get_hlc() -> timestamp().


      


Get the current global HLC timestamp without advancing the clock.

  



  
    
      
    
    
      less(TS1, TS2)



        
          
        

    

  


  

      

          -spec less(timestamp(), timestamp()) -> boolean().


      


Check if TS1 is less than TS2.

  



  
    
      
    
    
      max()



        
          
        

    

  


  

      

          -spec max() -> timestamp().


      


Maximum timestamp value (for range scans).

  



  
    
      
    
    
      maybe_sync_from_header(HlcBase64)



        
          
        

    

  


  

      

          -spec maybe_sync_from_header(binary() | undefined) -> ok.


      


Sync HLC from a base64-encoded HTTP header value. Silently ignores undefined or invalid values.

  



  
    
      
    
    
      min()



        
          
        

    

  


  

      

          -spec min() -> timestamp().


      


Minimum timestamp value (for range scans).

  



  
    
      
    
    
      new_hlc()



        
          
        

    

  


  

      

          -spec new_hlc() -> timestamp().


      


Generate a new global HLC timestamp, advancing the clock. Use this when generating a new event that needs to be ordered.

  



  
    
      
    
    
      now()



        
          
        

    

  


  

      

          -spec now() -> timestamp().


      


Generate a new timestamp for a local event using global clock.

  



  
    
      
    
    
      now(Clock)



        
          
        

    

  


  

      

          -spec now(clock()) -> timestamp().


      


Generate a new timestamp using a specific clock instance.

  



  
    
      
    
    
      start_link()



        
          
        

    

  


  

      

          -spec start_link() -> {ok, clock()}.


      


Start a new HLC clock with default settings. Uses physical system clock and no offset limit.

  



  
    
      
    
    
      start_link(MaxOffset)



        
          
        

    

  


  

      

          -spec start_link(MaxOffset :: non_neg_integer()) -> {ok, clock()}.


      


Start a new HLC clock with maximum offset limit. MaxOffset is the maximum allowed clock skew in milliseconds. A value of 0 disables offset checking.

  



  
    
      
    
    
      stop(Clock)



        
          
        

    

  


  

      

          -spec stop(clock()) -> ok | {error, term()}.


      


Stop the HLC clock.

  



  
    
      
    
    
      sync_hlc(RemoteTS)



        
          
        

    

  


  

      

          -spec sync_hlc(timestamp()) -> {ok, timestamp()} | {error, clock_skew}.


      


Synchronize with a remote HLC timestamp. Call this when receiving data from another node to maintain causality. Returns {ok, NewTimestamp} or {error, clock_skew}.

  



  
    
      
    
    
      timestamp()



        
          
        

    

  


  

      

          -spec timestamp() -> timestamp().


      


Get the current global timestamp without advancing the clock.

  



  
    
      
    
    
      timestamp(Clock)



        
          
        

    

  


  

      

          -spec timestamp(clock()) -> timestamp().


      


Get the current timestamp from a specific clock without advancing it.

  



  
    
      
    
    
      to_binary(TS)



        
          
        

    

  


  

      

          -spec to_binary(timestamp()) -> binary().


      


Alias for encode/1 for consistency with other modules.

  



  
    
      
    
    
      to_string(Timestamp)



        
          
        

    

  


  

      

          -spec to_string(timestamp()) -> binary().


      


Convert timestamp to human-readable string. Format: "WallTime:Logical" (e.g., "1609459200000:42")

  



  
    
      
    
    
      update(Timestamp)



        
          
        

    

  


  

      

          -spec update(timestamp()) -> {ok, timestamp()} | {error, clock_skew}.


      


Update the global clock with a remote timestamp. Rejects non-timestamp input at the API boundary so a misuse cannot crash the global barrel_hlc_clock gen_server.

  



  
    
      
    
    
      update(Clock, RemoteTS)



        
          
        

    

  


  

      

          -spec update(clock(), timestamp()) -> {ok, timestamp()} | {error, clock_skew}.


      


Update a specific clock with a remote timestamp.

  



  
    
      
    
    
      wall_time(Timestamp)



        
          
        

    

  


  

      

          -spec wall_time(timestamp()) -> non_neg_integer().


      


Extract wall_time (milliseconds since epoch) from a timestamp.

  


        

      


  

  
    
    barrel_keyspace - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_keyspace 
    



      
Keyspace indirection for timeline branches.
Every storage key embeds a database name. A branch created by checkpointing a parent database keeps the PARENT's name inside the copied keys, so the branch carries a keyspace (the name used for key building) distinct from its logical (registered) name. Normal databases have keyspace =:= name and no entry is installed.
resolve/1 is idempotent under the v1 invariant: a keyspace value is always the name of a database whose own keyspace is itself (branching a branch is rejected, lineage is linear). This lets internals pass an already-resolved name into helpers that resolve again.
Branch identity (keyspace, parent, fork_hlc) persists in a sidecar file TIMELINE inside the database directory, NOT in db_meta: the compaction filter starts before RocksDB opens, so identity must be readable without the store. The file is written atomically at fork (temp + rename) and never rewritten.

      


      
        Summary


  
    Types
  


    
      
        meta/0

      


    





  
    Functions
  


    
      
        install(Logical, KeyName)

      


        Register the key name used for a logical database name. Only called when they differ (branches).



    


    
      
        read_meta(DbPath)

      


        Read the branch identity sidecar of a database directory.



    


    
      
        resolve(Name)

      


        The name to build storage keys with for a logical database name. Identity for normal databases.



    


    
      
        uninstall(Logical)

      


    


    
      
        write_meta(DbPath, Meta)

      


        Write the branch identity sidecar atomically (temp + rename).



    





      


      
        Types


        


  
    
      
    
    
      meta/0



        
          
        

    

  


  

      

          -type meta() ::
          #{keyspace := binary(),
            parent := binary(),
            fork_hlc := binary(),
            kind => branch | import,
            source_id => binary()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      install(Logical, KeyName)



        
          
        

    

  


  

      

          -spec install(binary(), binary()) -> ok.


      


Register the key name used for a logical database name. Only called when they differ (branches).

  



  
    
      
    
    
      read_meta(DbPath)



        
          
        

    

  


  

      

          -spec read_meta(string()) -> {ok, meta()} | not_found | {error, corrupt_timeline_meta}.


      


Read the branch identity sidecar of a database directory.

  



  
    
      
    
    
      resolve(Name)



        
          
        

    

  


  

      

          -spec resolve(binary()) -> binary().


      


The name to build storage keys with for a logical database name. Identity for normal databases.

  



  
    
      
    
    
      uninstall(Logical)



        
          
        

    

  


  

      

          -spec uninstall(binary()) -> ok.


      



  



  
    
      
    
    
      write_meta(DbPath, Meta)



        
          
        

    

  


  

      

          -spec write_meta(string(), meta()) -> ok | {error, term()}.


      


Write the branch identity sidecar atomically (temp + rename).

  


        

      


  

  
    
    barrel_lib - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_lib 
    



      
Small shared helpers for wrapping try ... catch ... end idioms that recur across barrel_docdb, so the pattern lives in one place.

      


      
        Summary


  
    Functions
  


    
      
        safe(Fun, Default)

      


        Run Fun, returning Default on any exception. Best-effort calls where a failure should fall back to a fixed value.



    


    
      
        safe_apply(Fun)

      


        Run Fun, capturing any failure as {error, {Class, Reason, Stack}}. Used to ship worker results back without crashing the caller.



    


    
      
        safe_fold(Fun)

      


        Run a fold that early-terminates by throwing {stop, Result}. The fold's callback throws {stop, Acc} to stop iteration; this returns either the fold's normal result or the thrown accumulator.



    





      


      
        Functions


        


  
    
      
    
    
      safe(Fun, Default)



        
          
        

    

  


  

      

          -spec safe(fun(() -> Result), Default) -> Result | Default.


      


Run Fun, returning Default on any exception. Best-effort calls where a failure should fall back to a fixed value.

  



  
    
      
    
    
      safe_apply(Fun)



        
          
        

    

  


  

      

          -spec safe_apply(fun(() -> Result)) -> {ok, Result} | {error, {atom(), term(), list()}}.


      


Run Fun, capturing any failure as {error, {Class, Reason, Stack}}. Used to ship worker results back without crashing the caller.

  



  
    
      
    
    
      safe_fold(Fun)



        
          
        

    

  


  

      

          -spec safe_fold(fun(() -> Result)) -> Result.


      


Run a fold that early-terminates by throwing {stop, Result}. The fold's callback throws {stop, Acc} to stop iteration; this returns either the fold's normal result or the thrown accumulator.

  


        

      


  

  
    
    barrel_metrics - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_metrics 
    



      
OpenTelemetry metrics for barrel_docdb
Provides metrics for monitoring: - Document operations (put, get, delete) - Query performance - Replication status and throughput - Storage utilization - HTTP request latencies - Peer connectivity
Metrics are exposed via the '/metrics' HTTP endpoint in Prometheus text format for scraping.

      


      
        Summary


  
    Functions
  


    
      
        export()

      


        Export all metrics in Prometheus text format



    


    
      
        export_text()

      


        Export all metrics as a binary string



    


    
      
        handle_call(Request, From, State)

      


    


    
      
        handle_cast(Msg, State)

      


    


    
      
        handle_info(Info, State)

      


    


    
      
        inc_doc_ops(Db, Op)

      


        Increment document operation counter



    


    
      
        inc_doc_ops(Db, Op, Count)

      


    


    
      
        inc_query_ops(Db)

      


        Increment query operation counter



    


    
      
        inc_query_timeouts()

      


        Increment the query timeout counter (pipeline/pool deadline exceeded).



    


    
      
        inc_rep_docs(Direction, Count)

      


        Increment replicated document counter



    


    
      
        inc_rep_errors(TaskId)

      


        Increment replication error counter



    


    
      
        init(_)

      


    


    
      
        observe_doc_latency(Db, Op, DurationMs)

      


        Record document operation latency



    


    
      
        observe_query_latency(Db, DurationMs)

      


        Record query latency



    


    
      
        observe_query_results(Db, Count)

      


        Record query result count



    


    
      
        observe_write_group(Db, Size)

      


        Record the number of write requests committed in one batch



    


    
      
        set_db_attachments(Db, Count)

      


        Set database attachment count



    


    
      
        set_db_docs(Db, Count)

      


        Set database document count



    


    
      
        set_db_size(Db, SizeBytes)

      


        Set database size in bytes



    


    
      
        set_rep_active(TaskId, Active)

      


        Set replication active status



    


    
      
        set_rep_lag(TaskId, LagSeconds)

      


        Set replication lag



    


    
      
        setup()

      


        Setup all metrics - call this during application startup



    


    
      
        start_link()

      


    


    
      
        terminate(Reason, State)

      


    





      


      
        Functions


        


  
    
      
    
    
      export()



        
          
        

    

  


  

      

          -spec export() -> binary().


      


Export all metrics in Prometheus text format

  



  
    
      
    
    
      export_text()



        
          
        

    

  


  

      

          -spec export_text() -> binary().


      


Export all metrics as a binary string

  



  
    
      
    
    
      handle_call(Request, From, State)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_cast(Msg, State)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_info(Info, State)



        
          
        

    

  


  


  



  
    
      
    
    
      inc_doc_ops(Db, Op)



        
          
        

    

  


  

      

          -spec inc_doc_ops(binary(), atom()) -> ok.


      


Increment document operation counter

  



  
    
      
    
    
      inc_doc_ops(Db, Op, Count)



        
          
        

    

  


  

      

          -spec inc_doc_ops(binary(), atom(), pos_integer()) -> ok.


      



  



  
    
      
    
    
      inc_query_ops(Db)



        
          
        

    

  


  

      

          -spec inc_query_ops(binary()) -> ok.


      


Increment query operation counter

  



  
    
      
    
    
      inc_query_timeouts()



        
          
        

    

  


  

      

          -spec inc_query_timeouts() -> ok.


      


Increment the query timeout counter (pipeline/pool deadline exceeded).

  



  
    
      
    
    
      inc_rep_docs(Direction, Count)



        
          
        

    

  


  

      

          -spec inc_rep_docs(push | pull, pos_integer()) -> ok.


      


Increment replicated document counter

  



  
    
      
    
    
      inc_rep_errors(TaskId)



        
          
        

    

  


  

      

          -spec inc_rep_errors(binary()) -> ok.


      


Increment replication error counter

  



  
    
      
    
    
      init(_)



        
          
        

    

  


  


  



  
    
      
    
    
      observe_doc_latency(Db, Op, DurationMs)



        
          
        

    

  


  

      

          -spec observe_doc_latency(binary(), atom(), number()) -> ok.


      


Record document operation latency

  



  
    
      
    
    
      observe_query_latency(Db, DurationMs)



        
          
        

    

  


  

      

          -spec observe_query_latency(binary(), number()) -> ok.


      


Record query latency

  



  
    
      
    
    
      observe_query_results(Db, Count)



        
          
        

    

  


  

      

          -spec observe_query_results(binary(), non_neg_integer()) -> ok.


      


Record query result count

  



  
    
      
    
    
      observe_write_group(Db, Size)



        
          
        

    

  


  

      

          -spec observe_write_group(binary(), pos_integer()) -> ok.


      


Record the number of write requests committed in one batch

  



  
    
      
    
    
      set_db_attachments(Db, Count)



        
          
        

    

  


  

      

          -spec set_db_attachments(binary(), non_neg_integer()) -> ok.


      


Set database attachment count

  



  
    
      
    
    
      set_db_docs(Db, Count)



        
          
        

    

  


  

      

          -spec set_db_docs(binary(), non_neg_integer()) -> ok.


      


Set database document count

  



  
    
      
    
    
      set_db_size(Db, SizeBytes)



        
          
        

    

  


  

      

          -spec set_db_size(binary(), non_neg_integer()) -> ok.


      


Set database size in bytes

  



  
    
      
    
    
      set_rep_active(TaskId, Active)



        
          
        

    

  


  

      

          -spec set_rep_active(binary(), boolean()) -> ok.


      


Set replication active status

  



  
    
      
    
    
      set_rep_lag(TaskId, LagSeconds)



        
          
        

    

  


  

      

          -spec set_rep_lag(binary(), number()) -> ok.


      


Set replication lag

  



  
    
      
    
    
      setup()



        
          
        

    

  


  

Setup all metrics - call this during application startup

  



  
    
      
    
    
      start_link()



        
          
        

    

  


  


  



  
    
      
    
    
      terminate(Reason, State)



        
          
        

    

  


  


  


        

      


  

  
    
    barrel_outbox - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_outbox 
    



      
Generic tagged outbox: a durable work queue written atomically with the document batch.
A write carrying the put option outbox => [Tag] appends one entry per tag to the same RocksDB WriteBatch as the document, so the entry and the doc commit or fail together. Entries are keyed prefix | db | tag | hlc (the write's change HLC), giving time-ordered scans per tag and exact-key acknowledgements.
Rewrites of a tagged document replace the entry (the old HLC key is deleted in the same batch, mirroring the changes feed), so the outbox holds at most one pending entry per document per tag. Consumers fold a tag (caller-side, no writer round-trip), process the CURRENT state of each document, and ack by exact HLC key: if the document was rewritten mid-processing, the new entry lives at a different key and re-drives the consumer, so acking the processed key never loses work. Un-acked entries are the consumer's checkpoint; there is nothing else to persist.
docdb knows nothing about what tags mean; producers (for example the barrel's embedding indexer) define the semantics.

      


      
        Summary


  
    Types
  


    
      
        att_info/0

      


    


    
      
        change/0

      


    


    
      
        db_config/0

      


    


    
      
        db_name/0

      


    


    
      
        db_ref/0

      


    


    
      
        doc/0

      


    


    
      
        doc_info/0

      


    


    
      
        docid/0

      


    


    
      
        endpoint/0

      


    


    
      
        entry/0

      


    


    
      
        rep_options/0

      


    


    
      
        rev_info/0

      


    


    
      
        revid/0

      


    


    
      
        revtree/0

      


    


    
      
        seq/0

      


    


    
      
        seq_string/0

      


    


    
      
        tag/0

      


    


    
      
        view_name/0

      


    


    
      
        view_result/0

      


    





  
    Functions
  


    
      
        decode_entry(_)

      


        Decode an outbox entry value (without the key-derived hlc).



    


    
      
        encode_entry(DocId, Rev, Deleted)

      


        Encode an outbox entry value (compact binary, same style as the change entry codec).



    


    
      
        fold(StoreRef, DbName, Tag, Fun, Acc)

      


        Fold over the pending entries of a tag in HLC order. Runs in the caller's process (pure RocksDB range scan). Fun receives a decoded entry() and the accumulator and returns {ok, Acc} or {stop, Acc}. Options: limit (max entries to visit).



    


    
      
        fold(StoreRef, DbName0, Tag, Fun, Acc, Opts)

      


        Fold over the pending entries of a tag with options.



    


    
      
        write_ops(DbName, Tags, NewHlc, OldHlc, DocId, Rev, Deleted)

      


        Batch ops for a tagged write: one put per tag at the new HLC, plus a replace-delete of the previous entry when the doc existed. Deleting a key that was never written is a RocksDB no-op, so a previously untagged write is harmless.



    





      


      
        Types


        


  
    
      
    
    
      att_info/0



        
          
        

    

  


  

      

          -type att_info() ::
          #{name := binary(),
            content_type := binary(),
            length := non_neg_integer(),
            digest := binary(),
            chunked => boolean(),
            chunk_size => pos_integer(),
            chunk_count => pos_integer()}.


      



  



  
    
      
    
    
      change/0



        
          
        

    

  


  

      

          -type change() :: map().


      



  



  
    
      
    
    
      db_config/0



        
          
        

    

  


  

      

          -type db_config() :: #{path => string(), store => module(), atom() => term()}.


      



  



  
    
      
    
    
      db_name/0



        
          
        

    

  


  

      

          -type db_name() :: binary().


      



  



  
    
      
    
    
      db_ref/0



        
          
        

    

  


  

      

          -type db_ref() :: pid() | atom().


      



  



  
    
      
    
    
      doc/0



        
          
        

    

  


  

      

          -type doc() :: #{binary() => term()}.


      



  



  
    
      
    
    
      doc_info/0



        
          
        

    

  


  

      

          -type doc_info() :: #{id := docid(), rev := revid(), deleted := boolean(), revtree := revtree()}.


      



  



  
    
      
    
    
      docid/0



        
          
        

    

  


  

      

          -type docid() :: binary().


      



  



  
    
      
    
    
      endpoint/0



        
          
        

    

  


  

      

          -type endpoint() :: db_name() | {node(), db_name()} | {module(), term()}.


      



  



  
    
      
    
    
      entry/0



        
          
        

    

  


  

      

          -type entry() :: #{hlc := barrel_hlc:timestamp(), id := docid(), rev := revid(), deleted := boolean()}.


      



  



  
    
      
    
    
      rep_options/0



        
          
        

    

  


  

      

          -type rep_options() ::
          #{continuous => boolean(),
            since => seq_string(),
            filter => fun((doc()) -> boolean()),
            atom() => term()}.


      



  



  
    
      
    
    
      rev_info/0



        
          
        

    

  


  

      

          -type rev_info() ::
          #{id := revid(),
            parent := revid() | undefined,
            deleted := boolean(),
            attachments => #{binary() => att_info()}}.


      



  



  
    
      
    
    
      revid/0



        
          
        

    

  


  

      

          -type revid() :: binary().


      



  



  
    
      
    
    
      revtree/0



        
          
        

    

  


  

      

          -type revtree() :: #{revid() => rev_info()}.


      



  



  
    
      
    
    
      seq/0



        
          
        

    

  


  

      

          -type seq() :: barrel_hlc:timestamp().


      



  



  
    
      
    
    
      seq_string/0



        
          
        

    

  


  

      

          -type seq_string() :: binary().


      



  



  
    
      
    
    
      tag/0



        
          
        

    

  


  

      

          -type tag() :: binary().


      



  



  
    
      
    
    
      view_name/0



        
          
        

    

  


  

      

          -type view_name() :: binary().


      



  



  
    
      
    
    
      view_result/0



        
          
        

    

  


  

      

          -type view_result() :: #{key := term(), value := term(), id := docid()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      decode_entry(_)



        
          
        

    

  


  

      

          -spec decode_entry(binary()) -> #{id := docid(), rev := revid(), deleted := boolean()}.


      


Decode an outbox entry value (without the key-derived hlc).

  



  
    
      
    
    
      encode_entry(DocId, Rev, Deleted)



        
          
        

    

  


  

      

          -spec encode_entry(docid(), revid(), boolean()) -> binary().


      


Encode an outbox entry value (compact binary, same style as the change entry codec).

  



  
    
      
    
    
      fold(StoreRef, DbName, Tag, Fun, Acc)



        
          
        

    

  


  

      

          -spec fold(barrel_store_rocksdb:db_ref(),
           db_name(),
           tag(),
           fun((entry(), term()) -> {ok, term()} | {stop, term()}),
           term()) ->
              term().


      


Fold over the pending entries of a tag in HLC order. Runs in the caller's process (pure RocksDB range scan). Fun receives a decoded entry() and the accumulator and returns {ok, Acc} or {stop, Acc}. Options: limit (max entries to visit).

  



  
    
      
    
    
      fold(StoreRef, DbName0, Tag, Fun, Acc, Opts)



        
          
        

    

  


  

      

          -spec fold(barrel_store_rocksdb:db_ref(),
           db_name(),
           tag(),
           fun((entry(), term()) -> {ok, term()} | {stop, term()}),
           term(),
           map()) ->
              term().


      


Fold over the pending entries of a tag with options.

  



  
    
      
    
    
      write_ops(DbName, Tags, NewHlc, OldHlc, DocId, Rev, Deleted)



        
          
        

    

  


  

      

          -spec write_ops(db_name(),
                [tag()],
                barrel_hlc:timestamp(),
                barrel_hlc:timestamp() | undefined,
                docid(),
                revid(),
                boolean()) ->
                   [term()].


      


Batch ops for a tagged write: one put per tag at the new HLC, plus a replace-delete of the previous entry when the doc existed. Deleting a key that was never written is a RocksDB no-op, so a previously untagged write is harmless.

  


        

      


  

  
    
    barrel_parallel - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_parallel 
    



      
Parallel execution utilities for barrel_docdb
Provides bounded parallel map operations using a static worker pool. Workers are pre-spawned and reused, eliminating per-operation spawn overhead. Similar to PostgreSQL's background worker pool approach.

      


      
        Summary


  
    Functions
  


    
      
        get_default_workers()

      


        Get default number of workers (scheduler count)



    


    
      
        handle_call(Request, From, State)

      


    


    
      
        handle_cast(Msg, State)

      


    


    
      
        handle_info(Info, State)

      


    


    
      
        init(WorkerCount)

      


    


    
      
        pfiltermap(Fun, Items)

      


        Parallel filtermap with default concurrency



    


    
      
        pfiltermap(Fun, Items, MaxWorkers)

      


        Parallel filtermap with bounded concurrency, preserves order



    


    
      
        pmap(Fun, Items)

      


        Parallel map with default concurrency



    


    
      
        pmap(Fun, Items, MaxWorkers)

      


        Parallel map with bounded concurrency, preserves order



    


    
      
        start_link()

      


        Start the worker pool with default worker count



    


    
      
        start_link(WorkerCount)

      


        Start the worker pool with specified worker count



    


    
      
        stop()

      


        Stop the worker pool



    


    
      
        terminate(Reason, State)

      


    





      


      
        Functions


        


  
    
      
    
    
      get_default_workers()



        
          
        

    

  


  

      

          -spec get_default_workers() -> pos_integer().


      


Get default number of workers (scheduler count)

  



  
    
      
    
    
      handle_call(Request, From, State)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_cast(Msg, State)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_info(Info, State)



        
          
        

    

  


  


  



  
    
      
    
    
      init(WorkerCount)



        
          
        

    

  


  


  



  
    
      
    
    
      pfiltermap(Fun, Items)



        
          
        

    

  


  

      

          -spec pfiltermap(fun((A) -> boolean() | {true, B}), [A]) -> [B] when A :: term(), B :: term().


      


Parallel filtermap with default concurrency

  



  
    
      
    
    
      pfiltermap(Fun, Items, MaxWorkers)



        
          
        

    

  


  

      

          -spec pfiltermap(fun((A) -> boolean() | {true, B}), [A], pos_integer()) -> [B]
                    when A :: term(), B :: term().


      


Parallel filtermap with bounded concurrency, preserves order

  



  
    
      
    
    
      pmap(Fun, Items)



        
          
        

    

  


  

      

          -spec pmap(fun((A) -> B), [A]) -> [B] when A :: term(), B :: term().


      


Parallel map with default concurrency

  



  
    
      
    
    
      pmap(Fun, Items, MaxWorkers)



        
          
        

    

  


  

      

          -spec pmap(fun((A) -> B), [A], pos_integer()) -> [B] when A :: term(), B :: term().


      


Parallel map with bounded concurrency, preserves order

  



  
    
      
    
    
      start_link()



        
          
        

    

  


  

      

          -spec start_link() -> {ok, pid()} | {error, term()}.


      


Start the worker pool with default worker count

  



  
    
      
    
    
      start_link(WorkerCount)



        
          
        

    

  


  

      

          -spec start_link(pos_integer()) -> {ok, pid()} | {error, term()}.


      


Start the worker pool with specified worker count

  



  
    
      
    
    
      stop()



        
          
        

    

  


  

      

          -spec stop() -> ok.


      


Stop the worker pool

  



  
    
      
    
    
      terminate(Reason, State)



        
          
        

    

  


  


  


        

      


  

  
    
    barrel_path_dict - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_path_dict 
    



      
Path ID Interning for barrel_docdb
Maps JSON paths to compact 32-bit integer IDs for efficient posting list keys. Uses ETS for read cache and RocksDB for persistence.
Path format: [&lt;&lt;"field1"&gt;&gt;, &lt;&lt;"field2"&gt;&gt;] to PathId (32-bit integer)

      


      
        Summary


  
    Types
  


    
      
        att_info/0

      


    


    
      
        change/0

      


    


    
      
        db_config/0

      


    


    
      
        db_name/0

      


    


    
      
        db_ref/0

      


    


    
      
        doc/0

      


    


    
      
        doc_info/0

      


    


    
      
        docid/0

      


    


    
      
        endpoint/0

      


    


    
      
        path/0

      


    


    
      
        path_id/0

      


    


    
      
        rep_options/0

      


    


    
      
        rev_info/0

      


    


    
      
        revid/0

      


    


    
      
        revtree/0

      


    


    
      
        seq/0

      


    


    
      
        seq_string/0

      


    


    
      
        view_name/0

      


    


    
      
        view_result/0

      


    





  
    Functions
  


    
      
        clear_cache(DbName)

      


        Clear cache entries for a database. Called when a database is closed or deleted.



    


    
      
        code_change(OldVsn, State, Extra)

      


    


    
      
        get_id(DbName, Path)

      


        Get path ID from cache only (no creation). Returns not_found if path is not in cache.



    


    
      
        get_or_create_id(StoreRef, DbName, Path)

      


        Get or create a path ID for the given path. If the path doesn't have an ID yet, creates one and persists it.



    


    
      
        get_path(StoreRef, DbName, PathId)

      


        Get path from cache by ID. Returns undefined if ID is not in cache.



    


    
      
        handle_call(Request, From, State)

      


    


    
      
        handle_cast(Msg, State)

      


    


    
      
        handle_info(Info, State)

      


    


    
      
        init(_)

      


    


    
      
        load_from_store(StoreRef, DbName)

      


        Load all path IDs from store into cache. Called when a database is opened.



    


    
      
        reset()

      


        Reset the path dictionary (for testing only).



    


    
      
        start_link()

      


        Start the path dictionary server



    


    
      
        terminate(Reason, State)

      


    





      


      
        Types


        


  
    
      
    
    
      att_info/0



        
          
        

    

  


  

      

          -type att_info() ::
          #{name := binary(),
            content_type := binary(),
            length := non_neg_integer(),
            digest := binary(),
            chunked => boolean(),
            chunk_size => pos_integer(),
            chunk_count => pos_integer()}.


      



  



  
    
      
    
    
      change/0



        
          
        

    

  


  

      

          -type change() :: map().


      



  



  
    
      
    
    
      db_config/0



        
          
        

    

  


  

      

          -type db_config() :: #{path => string(), store => module(), atom() => term()}.


      



  



  
    
      
    
    
      db_name/0



        
          
        

    

  


  

      

          -type db_name() :: binary().


      



  



  
    
      
    
    
      db_ref/0



        
          
        

    

  


  

      

          -type db_ref() :: pid() | atom().


      



  



  
    
      
    
    
      doc/0



        
          
        

    

  


  

      

          -type doc() :: #{binary() => term()}.


      



  



  
    
      
    
    
      doc_info/0



        
          
        

    

  


  

      

          -type doc_info() :: #{id := docid(), rev := revid(), deleted := boolean(), revtree := revtree()}.


      



  



  
    
      
    
    
      docid/0



        
          
        

    

  


  

      

          -type docid() :: binary().


      



  



  
    
      
    
    
      endpoint/0



        
          
        

    

  


  

      

          -type endpoint() :: db_name() | {node(), db_name()} | {module(), term()}.


      



  



  
    
      
    
    
      path/0



        
          
        

    

  


  

      

          -type path() :: [binary() | term()].


      



  



  
    
      
    
    
      path_id/0



        
          
        

    

  


  

      

          -type path_id() :: non_neg_integer().


      



  



  
    
      
    
    
      rep_options/0



        
          
        

    

  


  

      

          -type rep_options() ::
          #{continuous => boolean(),
            since => seq_string(),
            filter => fun((doc()) -> boolean()),
            atom() => term()}.


      



  



  
    
      
    
    
      rev_info/0



        
          
        

    

  


  

      

          -type rev_info() ::
          #{id := revid(),
            parent := revid() | undefined,
            deleted := boolean(),
            attachments => #{binary() => att_info()}}.


      



  



  
    
      
    
    
      revid/0



        
          
        

    

  


  

      

          -type revid() :: binary().


      



  



  
    
      
    
    
      revtree/0



        
          
        

    

  


  

      

          -type revtree() :: #{revid() => rev_info()}.


      



  



  
    
      
    
    
      seq/0



        
          
        

    

  


  

      

          -type seq() :: barrel_hlc:timestamp().


      



  



  
    
      
    
    
      seq_string/0



        
          
        

    

  


  

      

          -type seq_string() :: binary().


      



  



  
    
      
    
    
      view_name/0



        
          
        

    

  


  

      

          -type view_name() :: binary().


      



  



  
    
      
    
    
      view_result/0



        
          
        

    

  


  

      

          -type view_result() :: #{key := term(), value := term(), id := docid()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      clear_cache(DbName)



        
          
        

    

  


  

      

          -spec clear_cache(db_name()) -> ok.


      


Clear cache entries for a database. Called when a database is closed or deleted.

  



  
    
      
    
    
      code_change(OldVsn, State, Extra)



        
          
        

    

  


  


  



  
    
      
    
    
      get_id(DbName, Path)



        
          
        

    

  


  

      

          -spec get_id(db_name(), path()) -> {ok, path_id()} | not_found.


      


Get path ID from cache only (no creation). Returns not_found if path is not in cache.

  



  
    
      
    
    
      get_or_create_id(StoreRef, DbName, Path)



        
          
        

    

  


  

      

          -spec get_or_create_id(barrel_store_rocksdb:db_ref(), db_name(), path()) -> path_id().


      


Get or create a path ID for the given path. If the path doesn't have an ID yet, creates one and persists it.

  



  
    
      
    
    
      get_path(StoreRef, DbName, PathId)



        
          
        

    

  


  

      

          -spec get_path(barrel_store_rocksdb:db_ref(), db_name(), path_id()) -> path() | undefined.


      


Get path from cache by ID. Returns undefined if ID is not in cache.

  



  
    
      
    
    
      handle_call(Request, From, State)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_cast(Msg, State)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_info(Info, State)



        
          
        

    

  


  


  



  
    
      
    
    
      init(_)



        
          
        

    

  


  


  



  
    
      
    
    
      load_from_store(StoreRef, DbName)



        
          
        

    

  


  

      

          -spec load_from_store(barrel_store_rocksdb:db_ref(), db_name()) -> ok.


      


Load all path IDs from store into cache. Called when a database is opened.

  



  
    
      
    
    
      reset()



        
          
        

    

  


  

      

          -spec reset() -> ok.


      


Reset the path dictionary (for testing only).

  



  
    
      
    
    
      start_link()



        
          
        

    

  


  

      

          -spec start_link() -> {ok, pid()} | {error, term()}.


      


Start the path dictionary server

  



  
    
      
    
    
      terminate(Reason, State)



        
          
        

    

  


  


  


        

      


  

  
    
    barrel_postings - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_postings 
    



      
Postings Resource API for barrel_docdb
This module wraps the rocksdb postings_* resource API for efficient posting list operations. The resource API parses posting list binaries once and provides O(1) or O(log n) lookups for repeated access.
Key benefits: - Parse once, lookup many times (~0.1 us per lookup) - Native set operations (intersection, union, difference) - Pre-sorted keys in V2 format - Roaring64 bitmap for fast existence checks

      


      
        Summary


  
    Types
  


    
      
        postings/0

      


    





  
    Functions
  


    
      
        bitmap_contains(Postings, Key)

      


        Check if a key exists using the embedded roaring bitmap. O(1) hash-based lookup, may have rare false positives. Use contains/2 for exact checks when false positives are unacceptable.



    


    
      
        contains(Postings, Key)

      


        Check if a key exists in the posting list (exact match). Uses O(log n) binary search on sorted keys.



    


    
      
        count(Postings)

      


        Get the number of active keys in the posting list.



    


    
      
        difference(A, B)

      


        Compute difference (A - B) of two posting lists. Returns keys in A that are not in B.



    


    
      
        intersect_all(Postings)

      


        Compute intersection of multiple posting lists. Efficiently processes smallest lists first. All list elements can be postings resources or binaries.



    


    
      
        intersection(A, B)

      


        Compute intersection (AND) of two posting lists. Both arguments can be postings resources or binaries.



    


    
      
        intersection_count(A, B)

      


        Get the cardinality of intersection without materializing the result. Uses roaring bitmap for fast computation.



    


    
      
        keys(Postings)

      


        Get all active keys in lexicographic (sorted) order. Keys are pre-sorted in V2 format, so this is O(n).



    


    
      
        open(Binary)

      


        Parse a posting list binary into a resource for fast repeated lookups. The binary must be a valid V1 or V2 posting list format.



    


    
      
        to_binary(Postings)

      


        Convert a postings resource back to binary format.



    


    
      
        union(A, B)

      


        Compute union (OR) of two posting lists. Both arguments can be postings resources or binaries.



    





      


      
        Types


        


  
    
      
    
    
      postings/0



        
          
        

    

  


  

      

          -opaque postings()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      bitmap_contains(Postings, Key)



        
          
        

    

  


  

      

          -spec bitmap_contains(postings(), binary()) -> boolean().


      


Check if a key exists using the embedded roaring bitmap. O(1) hash-based lookup, may have rare false positives. Use contains/2 for exact checks when false positives are unacceptable.

  



  
    
      
    
    
      contains(Postings, Key)



        
          
        

    

  


  

      

          -spec contains(postings(), binary()) -> boolean().


      


Check if a key exists in the posting list (exact match). Uses O(log n) binary search on sorted keys.

  



  
    
      
    
    
      count(Postings)



        
          
        

    

  


  

      

          -spec count(postings()) -> non_neg_integer().


      


Get the number of active keys in the posting list.

  



  
    
      
    
    
      difference(A, B)



        
          
        

    

  


  

      

          -spec difference(postings() | binary(), postings() | binary()) -> {ok, postings()} | {error, term()}.


      


Compute difference (A - B) of two posting lists. Returns keys in A that are not in B.

  



  
    
      
    
    
      intersect_all(Postings)



        
          
        

    

  


  

      

          -spec intersect_all([postings() | binary()]) -> {ok, postings()} | {error, term()}.


      


Compute intersection of multiple posting lists. Efficiently processes smallest lists first. All list elements can be postings resources or binaries.

  



  
    
      
    
    
      intersection(A, B)



        
          
        

    

  


  

      

          -spec intersection(postings() | binary(), postings() | binary()) -> {ok, postings()} | {error, term()}.


      


Compute intersection (AND) of two posting lists. Both arguments can be postings resources or binaries.

  



  
    
      
    
    
      intersection_count(A, B)



        
          
        

    

  


  

      

          -spec intersection_count(postings() | binary(), postings() | binary()) -> non_neg_integer().


      


Get the cardinality of intersection without materializing the result. Uses roaring bitmap for fast computation.

  



  
    
      
    
    
      keys(Postings)



        
          
        

    

  


  

      

          -spec keys(postings()) -> [binary()].


      


Get all active keys in lexicographic (sorted) order. Keys are pre-sorted in V2 format, so this is O(n).

  



  
    
      
    
    
      open(Binary)



        
          
        

    

  


  

      

          -spec open(binary()) -> {ok, postings()} | {error, term()}.


      


Parse a posting list binary into a resource for fast repeated lookups. The binary must be a valid V1 or V2 posting list format.

  



  
    
      
    
    
      to_binary(Postings)



        
          
        

    

  


  

      

          -spec to_binary(postings()) -> binary().


      


Convert a postings resource back to binary format.

  



  
    
      
    
    
      union(A, B)



        
          
        

    

  


  

      

          -spec union(postings() | binary(), postings() | binary()) -> {ok, postings()} | {error, term()}.


      


Compute union (OR) of two posting lists. Both arguments can be postings resources or binaries.

  


        

      


  

  
    
    barrel_provenance - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_provenance 
    



      
Write provenance: who made a write. A validated, size-capped map of actor, session, and source binaries supplied through the provenance write option, persisted as a CBOR blob in the current entity (last writer) and in every retained history entry (the audit record). Local-only in v1: provenance does not ride the sync wire; replicated arrivals are attributed by their history cause and the origin's source id.

      


      
        Summary


  
    Types
  


    
      
        provenance/0

      


    





  
    Functions
  


    
      
        decode(Bin)

      


        Decode a stored provenance blob back to the API map shape.



    


    
      
        encode(Prov)

      


        Encode a provenance map to its stored CBOR form.



    


    
      
        validate(Prov)

      


        Validate a caller-supplied provenance map and return its encoded form. Keys are limited to actor/session/source, values are binaries of at most 256 bytes, and the encoded blob is capped at 1024 bytes. Error terms never echo the values.



    





      


      
        Types


        


  
    
      
    
    
      provenance/0



        
          
        

    

  


  

      

          -type provenance() :: #{actor => binary(), session => binary(), source => binary()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      decode(Bin)



        
          
        

    

  


  

      

          -spec decode(binary()) -> provenance().


      


Decode a stored provenance blob back to the API map shape.

  



  
    
      
    
    
      encode(Prov)



        
          
        

    

  


  

      

          -spec encode(provenance()) -> binary().


      


Encode a provenance map to its stored CBOR form.

  



  
    
      
    
    
      validate(Prov)



        
          
        

    

  


  

      

          -spec validate(term()) -> {ok, binary()} | {error, term()}.


      


Validate a caller-supplied provenance map and return its encoded form. Keys are limited to actor/session/source, values are binaries of at most 256 bytes, and the encoded blob is capped at 1024 bytes. Error terms never echo the values.
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Query compiler and executor for barrel_docdb
Provides functions to compile Datalog-style query specifications into query plans, and execute them against the path index.
Query Syntax:
   #{
       where => [
           {path, [<<"type">>], <<"user">>},           % equality
           {path, [<<"tags">>], <<"erlang">>},         % list => membership
           {path, [<<"org_id">>], '?Org'},              % bind variable
           {compare, [<<"age">>], '>', 18},            % comparison
           {'and', [...]},                              % conjunction
           {'or', [...]}                                % disjunction
       ],
       select => ['?Org', '?Name'],   % fields/variables to return
       order_by => '?Name',           % ordering
       limit => 100,                   % max results
       offset => 0                     % skip first N
   }

      


      
        Summary


  
    Types
  


    
      
        att_info/0

      


    


    
      
        change/0

      


    


    
      
        chunk_opts/0

      


    


    
      
        compare_op/0

      


    


    
      
        condition/0

      


    


    
      
        db_config/0

      


    


    
      
        db_name/0

      


    


    
      
        db_ref/0

      


    


    
      
        doc/0

      


    


    
      
        doc_info/0

      


    


    
      
        docid/0

      


    


    
      
        endpoint/0

      


    


    
      
        logic_var/0

      


        Atoms starting with '?'



    


    
      
        order_spec/0

      


    


    
      
        path/0

      


    


    
      
        projection/0

      


    


    
      
        query_plan/0

      


    


    
      
        query_spec/0

      


    


    
      
        rep_options/0

      


    


    
      
        result_meta/0

      


    


    
      
        rev_info/0

      


    


    
      
        revid/0

      


    


    
      
        revtree/0

      


    


    
      
        seq/0

      


    


    
      
        seq_string/0

      


    


    
      
        value/0

      


    


    
      
        view_name/0

      


    


    
      
        view_result/0

      


    





  
    Functions
  


    
      
        compile(Spec)

      


        Compile a query specification into a query plan. Returns {ok, QueryPlan} or {error, Reason}.



    


    
      
        dump_profile()

      


        Dump profiling data to console



    


    
      
        execute(StoreRef, DbName, Query_plan)

      


        Execute a compiled query plan against a database. Returns {ok, Results, LastSeq} or {error, Reason}. Uses a snapshot for read consistency across all index and document reads.



    


    
      
        execute(StoreRef, DbName, Query_plan, Opts)

      


        Execute a compiled query plan with chunked execution options. Returns {ok, Results, ResultMeta} where ResultMeta includes: - last_seq: sequence number for change tracking - has_more: true if more results available - continuation: opaque token to resume (only if has_more = true)



    


    
      
        explain(Query_plan)

      


        Explain a query plan (for debugging/optimization). Returns a map describing the execution strategy.



    


    
      
        extract_paths(Query_plan)

      


        Extract all paths referenced in a query plan. Used for subscription optimization - only evaluate query when a change affects one of these paths. Returns MQTT-style path patterns for use with barrel_sub.



    


    
      
        get_profile()

      


        Get current profiling counters



    


    
      
        is_logic_var(Atom)

      


        Check if a value is a logic variable (atom starting with '?')



    


    
      
        match(Query_plan, Doc)

      


        Check if a document matches a compiled query plan. This is useful for filtering documents in-memory without index access.



    


    
      
        matches(Doc, Conditions)

      


        Check if a document matches a list of conditions. Simpler API for filtering without needing a compiled query plan.



    


    
      
        normalize_condition(Other)

      


        Normalize a condition to canonical form



    


    
      
        reset_profile()

      


        Reset profiling counters



    


    
      
        validate_spec(Spec)

      


        Validate a query specification. Returns ok or {error, Reason}.
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      att_info/0



        
          
        

    

  


  

      

          -type att_info() ::
          #{name := binary(),
            content_type := binary(),
            length := non_neg_integer(),
            digest := binary(),
            chunked => boolean(),
            chunk_size => pos_integer(),
            chunk_count => pos_integer()}.


      



  



  
    
      
    
    
      change/0



        
          
        

    

  


  

      

          -type change() :: map().


      



  



  
    
      
    
    
      chunk_opts/0



        
          
        

    

  


  

      

          -type chunk_opts() ::
          #{chunk_size => pos_integer(),
            continuation => binary() | undefined,
            eventual_consistency => boolean()}.
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          -type compare_op() :: '>' | '
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Query cursor management for chunked query execution
Manages cursor state for paginated queries using ETS. Each cursor holds: - Snapshot reference for consistent reads across chunks - Last key position for resumption - Query metadata for validation - Expiry time for cleanup

      


      
        Summary


  
    Functions
  


    
      
        create(StoreRef, DbName, QueryType, LastKey, Snapshot)

      


        Create a new cursor with snapshot Returns an opaque cursor token



    


    
      
        detach(CursorId)

      


        Drop a cursor entry WITHOUT releasing its snapshot. Used when resuming: the successor cursor (or the terminal chunk) now owns the shared snapshot, so releasing it here would drop a snapshot still in use by later chunks.



    


    
      
        handle_call(Request, From, State)

      


    


    
      
        handle_cast(Msg, State)

      


    


    
      
        handle_info(Info, State)

      


    


    
      
        init(_)

      


    


    
      
        lookup(CursorId)

      


        Look up a cursor by token Returns cursor data if valid and not expired



    


    
      
        release(CursorId)

      


        Release a cursor and its snapshot



    


    
      
        start_link()

      


        Start the cursor manager



    


    
      
        terminate(Reason, State)

      


    


    
      
        update(CursorId, NewLastKey)

      


        Update cursor position after a chunk



    





      


      
        Functions


        


  
    
      
    
    
      create(StoreRef, DbName, QueryType, LastKey, Snapshot)



        
          
        

    

  


  

      

          -spec create(term(), binary(), atom(), binary(), term()) -> binary().


      


Create a new cursor with snapshot Returns an opaque cursor token

  



  
    
      
    
    
      detach(CursorId)



        
          
        

    

  


  

      

          -spec detach(binary()) -> ok.


      


Drop a cursor entry WITHOUT releasing its snapshot. Used when resuming: the successor cursor (or the terminal chunk) now owns the shared snapshot, so releasing it here would drop a snapshot still in use by later chunks.

  



  
    
      
    
    
      handle_call(Request, From, State)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_cast(Msg, State)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_info(Info, State)



        
          
        

    

  


  


  



  
    
      
    
    
      init(_)



        
          
        

    

  


  


  



  
    
      
    
    
      lookup(CursorId)



        
          
        

    

  


  

      

          -spec lookup(binary()) ->
                {ok,
                 #cursor{id :: binary(),
                         store_ref :: term(),
                         db_name :: binary(),
                         snapshot :: term() | undefined,
                         last_key :: binary(),
                         query_type :: atom(),
                         created_at :: integer(),
                         expires_at :: integer()}} |
                {error, not_found | expired}.


      


Look up a cursor by token Returns cursor data if valid and not expired

  



  
    
      
    
    
      release(CursorId)



        
          
        

    

  


  

      

          -spec release(binary()) -> ok.


      


Release a cursor and its snapshot

  



  
    
      
    
    
      start_link()



        
          
        

    

  


  

      

          -spec start_link() -> {ok, pid()} | {error, term()}.


      


Start the cursor manager

  



  
    
      
    
    
      terminate(Reason, State)



        
          
        

    

  


  


  



  
    
      
    
    
      update(CursorId, NewLastKey)



        
          
        

    

  


  

      

          -spec update(binary(), binary()) -> ok | {error, not_found}.


      


Update cursor position after a chunk
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barrel_query_sub - Query-based subscription manager
Manages query-based subscriptions for document changes. Subscribers receive notifications when documents matching their queries are modified.
Uses path optimization: only evaluates the full query when a change affects paths referenced by the query.
Example:
   Query = #{where => [{path, [<<"type">>], <<"user">>}]},
   {ok, SubRef} = barrel_query_sub:subscribe(DbRef, Query, self()),
   receive
       {barrel_query_change, DbName, #{id := DocId}} -> ok
   end,
   ok = barrel_query_sub:unsubscribe(SubRef)
Subscriptions are ephemeral - tied to subscriber process lifetime.
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        seq_string/0

      


    


    
      
        view_name/0

      


    


    
      
        view_result/0

      


    





  
    Functions
  


    
      
        code_change(OldVsn, State, Extra)

      


    


    
      
        handle_call(Request, From, State)

      


    


    
      
        handle_cast(Msg, State)

      


    


    
      
        handle_info(Info, State)

      


    


    
      
        init(_)

      


    


    
      
        notify_change(DbName, DocId, Rev, DocBody)

      


        Notify query subscribers about a document change Called by barrel_db_server after document modifications. Only evaluates queries whose path patterns match the changed paths.



    


    
      
        notify_changes(DbName, Changes)

      


        Notify query subscribers about the changes of one commit, in order: {DocId, Rev, DocBody} of each written live document.



    


    
      
        start_link()

      


        Start the query subscription manager



    


    
      
        stop()

      


        Stop the query subscription manager



    


    
      
        subscribe(DbName, QuerySpec, Pid)

      


        Subscribe to document changes matching a query Returns a subscription reference that can be used to unsubscribe. The query must be a valid barrel_query specification.



    


    
      
        terminate(Reason, State)

      


    


    
      
        unsubscribe(SubRef)

      


        Unsubscribe using the subscription reference
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      att_info/0



        
          
        

    

  


  

      

          -type att_info() ::
          #{name := binary(),
            content_type := binary(),
            length := non_neg_integer(),
            digest := binary(),
            chunked => boolean(),
            chunk_size => pos_integer(),
            chunk_count => pos_integer()}.
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          -type change() :: map().
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          -type db_config() :: #{path => string(), store => module(), atom() => term()}.
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          -type db_name() :: binary().
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          -type db_ref() :: pid() | atom().
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          -type doc() :: #{binary() => term()}.
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          -type doc_info() :: #{id := docid(), rev := revid(), deleted := boolean(), revtree := revtree()}.
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          -type docid() :: binary().
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          -type endpoint() :: db_name() | {node(), db_name()} | {module(), term()}.
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          -type rep_options() ::
          #{continuous => boolean(),
            since => seq_string(),
            filter => fun((doc()) -> boolean()),
            atom() => term()}.
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          -type rev_info() ::
          #{id := revid(),
            parent := revid() | undefined,
            deleted := boolean(),
            attachments => #{binary() => att_info()}}.
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          -type revid() :: binary().
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          -type revtree() :: #{revid() => rev_info()}.
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          -type seq() :: barrel_hlc:timestamp().
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          -type seq_string() :: binary().
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          -type view_name() :: binary().
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          -type view_result() :: #{key := term(), value := term(), id := docid()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      code_change(OldVsn, State, Extra)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_call(Request, From, State)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_cast(Msg, State)
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      notify_change(DbName, DocId, Rev, DocBody)



        
          
        

    

  


  

      

          -spec notify_change(db_name(), docid(), binary(), map()) -> ok.


      


Notify query subscribers about a document change Called by barrel_db_server after document modifications. Only evaluates queries whose path patterns match the changed paths.

  



  
    
      
    
    
      notify_changes(DbName, Changes)



        
          
        

    

  


  

      

          -spec notify_changes(db_name(), [{docid(), binary(), map()}]) -> ok.


      


Notify query subscribers about the changes of one commit, in order: {DocId, Rev, DocBody} of each written live document.

  



  
    
      
    
    
      start_link()



        
          
        

    

  


  

      

          -spec start_link() -> {ok, pid()} | {error, term()}.


      


Start the query subscription manager

  



  
    
      
    
    
      stop()



        
          
        

    

  


  

      

          -spec stop() -> ok.


      


Stop the query subscription manager

  



  
    
      
    
    
      subscribe(DbName, QuerySpec, Pid)



        
          
        

    

  


  

      

          -spec subscribe(db_name(), barrel_query:query_spec(), pid()) -> {ok, reference()} | {error, term()}.


      


Subscribe to document changes matching a query Returns a subscription reference that can be used to unsubscribe. The query must be a valid barrel_query specification.

  



  
    
      
    
    
      terminate(Reason, State)



        
          
        

    

  


  


  



  
    
      
    
    
      unsubscribe(SubRef)



        
          
        

    

  


  

      

          -spec unsubscribe(reference()) -> ok.


      


Unsubscribe using the subscription reference
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barrel_rep - Replication API for barrel_docdb
This module provides the public API for replicating documents between barrel_docdb databases. It implements a CouchDB-style replication protocol with:
	Incremental replication using revision comparison
	Checkpoint-based resumption
	Pluggable transport layer for local or remote databases
	Conflict-aware document merging

[bookmark: Quick_Start]Quick Start
   %% Create source and target databases
   {ok, _} = barrel_docdb:create_db(<<"source">>),
   {ok, _} = barrel_docdb:create_db(<<"target">>),
  
   %% Add documents to source
   {ok, _} = barrel_docdb:put_doc(<<"source">>, #{
       <<"id">> => <<"doc1">>,
       <<"value">> => <<"hello">>
   }),
  
   %% Replicate source to target
   {ok, Result} = barrel_rep:replicate(<<"source">>, <<"target">>),
   io:format("Replicated ~p documents~n", [maps:get(docs_written, Result)]).
[bookmark: How_Replication_Works]How Replication Works
Replication follows these steps:
	Read checkpoint to find last replicated sequence
	Fetch changes from source since that sequence
	For each batch, diff versions by vector containment to find what the target is missing
	Fetch and transfer the missing versions with history
	Write checkpoint after each batch

[bookmark: Transport_Abstraction]Transport Abstraction
Replication uses a transport behaviour (barrel_rep_transport) to communicate with databases. The default barrel_rep_transport_local works with databases in the same Erlang VM.
Custom transports can be implemented for HTTP, TCP, or other protocols.
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    Functions
  


    
      
        rep_id(Source, SourceTransport, Target, TargetTransport, Filter)

      


        Deterministic replication ID. Each endpoint contributes its rep_id_term/1 when its transport exports one (network transports: the credential-free URL), else the endpoint term itself; a filter joins the hash when set (filtered streams keep their own checkpoints). The unfiltered local form hashes the legacy 2-tuple so existing checkpoints stay valid.



    


    
      
        replicate(Source, Target)

      


        Replicate from source to target database.



    


    
      
        replicate(Source, Target, Opts)

      


        Replicate from source to target with options.



    


    
      
        replicate_one_shot(Config)

      


        Perform one-shot replication with config only.



    


    
      
        replicate_one_shot(Config, Opts)

      


        Perform one-shot replication with full configuration.
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          -type att_info() ::
          #{name := binary(),
            content_type := binary(),
            length := non_neg_integer(),
            digest := binary(),
            chunked => boolean(),
            chunk_size => pos_integer(),
            chunk_count => pos_integer()}.
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          -type change() :: map().
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          -type db_config() :: #{path => string(), store => module(), atom() => term()}.
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          -type db_name() :: binary().
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          -type db_ref() :: pid() | atom().
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          -type doc() :: #{binary() => term()}.
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          -type doc_info() :: #{id := docid(), rev := revid(), deleted := boolean(), revtree := revtree()}.
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          -type docid() :: binary().
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          -type endpoint() :: db_name() | {node(), db_name()} | {module(), term()}.
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          -type filter_opts() :: #{paths => [binary()], query => barrel_query:query_spec(), channel => binary()}.


      



  



  
    
      
    
    
      rep_config/0



        
          
        

    

  


  

      

          -type rep_config() ::
          #{source := term(),
            target := term(),
            source_transport => module(),
            target_transport => module(),
            batch_size => pos_integer(),
            checkpoint_size => pos_integer(),
            filter => filter_opts()}.


      



  



  
    
      
    
    
      rep_options/0



        
          
        

    

  


  

      

          -type rep_options() ::
          #{continuous => boolean(),
            since => seq_string(),
            filter => fun((doc()) -> boolean()),
            atom() => term()}.


      



  



  
    
      
    
    
      rep_result/0



        
          
        

    

  


  

      

          -type rep_result() ::
          #{ok := boolean(),
            docs_read := non_neg_integer(),
            docs_written := non_neg_integer(),
            doc_read_failures := non_neg_integer(),
            doc_write_failures := non_neg_integer(),
            start_seq := seq() | first,
            last_seq := seq() | first,
            att_sync := disabled | skipped | map()}.
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          -type rev_info() ::
          #{id := revid(),
            parent := revid() | undefined,
            deleted := boolean(),
            attachments => #{binary() => att_info()}}.
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          -type revid() :: binary().
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          -type revtree() :: #{revid() => rev_info()}.
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          -type seq() :: barrel_hlc:timestamp().
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          -type seq_string() :: binary().
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          -type view_name() :: binary().


      



  



  
    
      
    
    
      view_result/0



        
          
        

    

  


  

      

          -type view_result() :: #{key := term(), value := term(), id := docid()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      rep_id(Source, SourceTransport, Target, TargetTransport, Filter)



        
          
        

    

  


  

      

          -spec rep_id(term(), module(), term(), module(), map()) -> binary().


      


Deterministic replication ID. Each endpoint contributes its rep_id_term/1 when its transport exports one (network transports: the credential-free URL), else the endpoint term itself; a filter joins the hash when set (filtered streams keep their own checkpoints). The unfiltered local form hashes the legacy 2-tuple so existing checkpoints stay valid.
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          -spec replicate(binary(), binary()) -> {ok, rep_result()} | {error, term()}.


      


Replicate from source to target database.
Performs a one-shot replication from source to target, copying all documents that don't exist in the target or have newer revisions.
Uses the local transport (barrel_rep_transport_local) for both endpoints, suitable for replicating between databases in the same VM.
[bookmark: Example]Example
  {ok, Result} = barrel_rep:replicate(<<"source">>, <<"target">>),
  DocsWritten = maps:get(docs_written, Result).
See also: replicate/3.
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          -spec replicate(binary(), binary(), map()) -> {ok, rep_result()} | {error, term()}.


      


Replicate from source to target with options.
[bookmark: Options]Options
	batch_size - Number of changes to process per batch (default: 100)
	checkpoint_size - Write checkpoint after this many documents (default: 10)
	source_transport - Transport module for source
	target_transport - Transport module for target
	filter - Filter options for selective replication (see below)

[bookmark: Filter_Options]Filter Options
The filter option allows selective replication. Both filters use AND logic: documents must match ALL specified filters to be replicated.
	paths - List of MQTT-style path patterns (e.g., [<<"users/#">>])
	query - Query specification (e.g., #{where => [{path, [<<"type">>], <<"user">>}]})

[bookmark: Example]Example
  %% Replicate only user type documents
  {ok, Result} = barrel_rep:replicate(<<"source">>, <<"target">>, #{
      filter => #{
          query => #{where => [{path, [<<"type">>], <<"user">>}]}
      }
  }),
 
  %% Replicate users with status=active (path AND query)
  {ok, Result} = barrel_rep:replicate(<<"source">>, <<"target">>, #{
      filter => #{
          paths => [<<"type/#">>],
          query => #{where => [{path, [<<"status">>], <<"active">>}]}
      }
  }).
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          -spec replicate_one_shot(rep_config()) -> {ok, rep_result()} | {error, term()}.


      


Perform one-shot replication with config only.
Convenience function that uses default options.
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          -spec replicate_one_shot(rep_config(), map()) -> {ok, rep_result()} | {error, term()}.


      


Perform one-shot replication with full configuration.
This is the lower-level API that accepts a complete configuration map. Use this when you need custom transports or advanced configuration.
[bookmark: Example]Example
  Config = #{
      source => <<"source_db">>,
      target => <<"target_db">>,
      source_transport => barrel_rep_transport_local,
      target_transport => barrel_rep_transport_local
  },
  {ok, Result} = barrel_rep:replicate_one_shot(Config, #{}).
See also: replicate/2.
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barrel_rep_alg - Replication algorithm
Implements the core version-vector replication algorithm: one diff_versions round-trip per batch of changes, then a get_doc + put_version per missing document. Conflict handling lives entirely in the target's put_version (fast-forward, ignore, or record a conflict sibling), so the algorithm itself needs no ancestor negotiation.
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        Replicate changes in batches with checkpoint callback
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          -spec replicate(term(), term(), module(), module(), [map()]) -> {ok, map()} | {error, term()}.


      


Replicate a list of changes from source to target.
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          -spec replicate_batch(term(), term(), module(), module(), map()) -> {ok, map()} | {error, term()}.


      


Replicate changes in batches with checkpoint callback
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The attachment phase of a replication run. Runs AFTER the doc loop (independent lifecycles, independent checkpoint): fold the source's attachment feed since the attachment checkpoint, digest-diff each batch against the target in one round trip, stream the missing blobs (digest-verified at the target's commit point), apply LWW-guarded deletes, checkpoint per batch.
Degrades to skipped when either transport (or the underlying attachment backend) has no feed support. Redelivery is safe end-to-end: digest diff answers have, and the origin-HLC guard turns replays into {ok, ignored}.
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        Run the attachment phase from an explicit since with a caller-supplied checkpoint fun (invoked with the last visited feed HLC after each batch, and once more on completion). This is the timeline merge entry point; sync/5 wraps it with the replication-checkpoint machinery.
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Run the attachment phase from an explicit since with a caller-supplied checkpoint fun (invoked with the last visited feed HLC after each batch, and once more on completion). This is the timeline merge entry point; sync/5 wraps it with the replication-checkpoint machinery.
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barrel_rep_checkpoint - Checkpoint management for replication
Manages replication checkpoints, which track the progress of replication between source and target databases. Checkpoints are stored as local documents (not replicated).
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Delete checkpoints from both databases
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Get the last processed HLC
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Get the starting HLC for this replication session
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Check if checkpoint should be written and write it if needed.
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Read checkpoint document

  



  
    
      
    
    
      seq_advanced(Old, New)



        
          
        

    

  


  

      

          -spec seq_advanced(barrel_hlc:timestamp() | first, barrel_hlc:timestamp() | first) -> boolean().


      


True if New is strictly after Old in sequence order. first precedes every real sequence. A drain loop uses this to detect a source that returns a non-empty batch without advancing the sequence, which would otherwise loop forever re-requesting the same point.
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Set the last processed sequence (HLC timestamp)
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          -spec write_checkpoint(checkpoint()) -> ok | {error, {checkpoint_failed, source | target, term()}}.


      


Write checkpoint to both source and target databases. A failed write is reported (with the side that failed) instead of swallowed: the docs are already committed, the next run just resumes earlier.
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Wire codec for replication filters (paths, query, channel).
Query conditions are Erlang tuples; on the wire they become tagged JSON arrays whitelisted 1:1 against the engine forms, e.g. ["path", ["type"], "user"] or ["compare", ["rank"], ">", 3]. Decoding uses explicit clauses only: no atoms are created from wire input, unknown tags reject with {bad_filter, _}. The one lossy spot: the wildcard path component `*'' rides as the string "*" (a doc field literally named "*" cannot be addressed through a wire filter).
The same codec serializes filters for replication-task persistence.
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barrel_rep_tasks - Persistent replication task manager
Manages persistent replication tasks that survive node restarts. Tasks are stored in a dedicated system database and can be: - One-shot: run once and complete - Continuous: keep running and replicate changes as they happen
[bookmark: Starting_a_Task]Starting a Task
   %% Start a continuous replication to a remote node
   {ok, TaskId} = barrel_rep_tasks:start_task(#{
       source => <<"mydb">>,
       target => <<"http://remote:8080/db/mydb">>,
       mode => continuous,
       direction => push
   }).
[bookmark: Task_Lifecycle]Task Lifecycle
Tasks go through these states: - pending: Created but not yet started - running: Currently replicating - paused: Temporarily stopped (can be resumed) - completed: One-shot task finished successfully - failed: Task encountered an error
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    Functions
  


    
      
        delete_task(TaskId)

      


        Delete a task (stops it if running)



    


    
      
        get_task(TaskId)

      


        Get task info



    


    
      
        get_task_pid(TaskId)

      


        Get the pid for a running task Returns {ok, Pid} if the task is running, {error, not_running} otherwise.



    


    
      
        handle_call(Request, From, State)

      


    


    
      
        handle_cast(Msg, State)

      


    


    
      
        handle_continue(_, State)

      


    


    
      
        handle_info(Info, State)

      


    


    
      
        init(_)

      


    


    
      
        list_tasks()

      


        List all tasks



    


    
      
        list_tasks(Filter)

      


        List tasks with filter Filter options: - status: filter by status (running, paused, etc.) - mode: filter by mode (continuous, one_shot)



    


    
      
        pause_task(TaskId)

      


        Pause a running task (can be resumed later)



    


    
      
        resume_task(TaskId)

      


        Resume a paused task



    


    
      
        start_link()

      


        Start the task manager



    


    
      
        start_task(Config)

      


        Start a new replication task Returns the task ID which can be used to manage the task.



    


    
      
        stop()

      


        Stop the task manager



    


    
      
        stop_task(TaskId)

      


        Stop a running task



    


    
      
        terminate(Reason, State)

      


    





      


      
        Types


        


  
    
      
    
    
      att_info/0



        
          
        

    

  


  

      

          -type att_info() ::
          #{name := binary(),
            content_type := binary(),
            length := non_neg_integer(),
            digest := binary(),
            chunked => boolean(),
            chunk_size => pos_integer(),
            chunk_count => pos_integer()}.


      



  



  
    
      
    
    
      change/0



        
          
        

    

  


  

      

          -type change() :: map().


      



  



  
    
      
    
    
      db_config/0



        
          
        

    

  


  

      

          -type db_config() :: #{path => string(), store => module(), atom() => term()}.


      



  



  
    
      
    
    
      db_name/0



        
          
        

    

  


  

      

          -type db_name() :: binary().


      



  



  
    
      
    
    
      db_ref/0



        
          
        

    

  


  

      

          -type db_ref() :: pid() | atom().


      



  



  
    
      
    
    
      doc/0



        
          
        

    

  


  

      

          -type doc() :: #{binary() => term()}.


      



  



  
    
      
    
    
      doc_info/0



        
          
        

    

  


  

      

          -type doc_info() :: #{id := docid(), rev := revid(), deleted := boolean(), revtree := revtree()}.


      



  



  
    
      
    
    
      docid/0



        
          
        

    

  


  

      

          -type docid() :: binary().


      



  



  
    
      
    
    
      endpoint/0



        
          
        

    

  


  

      

          -type endpoint() :: db_name() | {node(), db_name()} | {module(), term()}.


      



  



  
    
      
    
    
      rep_options/0



        
          
        

    

  


  

      

          -type rep_options() ::
          #{continuous => boolean(),
            since => seq_string(),
            filter => fun((doc()) -> boolean()),
            atom() => term()}.


      



  



  
    
      
    
    
      rev_info/0



        
          
        

    

  


  

      

          -type rev_info() ::
          #{id := revid(),
            parent := revid() | undefined,
            deleted := boolean(),
            attachments => #{binary() => att_info()}}.


      



  



  
    
      
    
    
      revid/0



        
          
        

    

  


  

      

          -type revid() :: binary().
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          -type revtree() :: #{revid() => rev_info()}.


      



  



  
    
      
    
    
      seq/0



        
          
        

    

  


  

      

          -type seq() :: barrel_hlc:timestamp().


      



  



  
    
      
    
    
      seq_string/0



        
          
        

    

  


  

      

          -type seq_string() :: binary().


      



  



  
    
      
    
    
      task/0



        
          
        

    

  


  

      

          -type task() ::
          #{id := task_id(),
            config := task_config(),
            status := task_status(),
            last_seq => seq() | first,
            att_seq => seq() | first,
            error => binary(),
            created_at := integer(),
            updated_at := integer()}.


      



  



  
    
      
    
    
      task_config/0



        
          
        

    

  


  

      

          -type task_config() ::
          #{source := binary() | map(),
            target := binary() | map(),
            mode => task_mode(),
            direction => task_direction(),
            source_transport => module(),
            target_transport => module(),
            batch_size => pos_integer(),
            filter => barrel_rep:filter_opts(),
            wait_for => [binary() | map()],
            attachments => boolean(),
            att_batch_size => pos_integer()}.
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          -type task_direction() :: push | pull | both.
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          -type task_id() :: binary().
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          -type task_mode() :: one_shot | continuous.
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          -type task_status() :: pending | running | paused | completed | failed.
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          -type view_name() :: binary().


      



  



  
    
      
    
    
      view_result/0



        
          
        

    

  


  

      

          -type view_result() :: #{key := term(), value := term(), id := docid()}.


      



  


        

      

      
        Functions
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          -spec delete_task(task_id()) -> ok | {error, term()}.


      


Delete a task (stops it if running)

  



  
    
      
    
    
      get_task(TaskId)



        
          
        

    

  


  

      

          -spec get_task(task_id()) -> {ok, task()} | {error, not_found}.


      


Get task info

  



  
    
      
    
    
      get_task_pid(TaskId)



        
          
        

    

  


  

      

          -spec get_task_pid(task_id()) -> {ok, pid()} | {error, not_running | not_found}.


      


Get the pid for a running task Returns {ok, Pid} if the task is running, {error, not_running} otherwise.
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      init(_)



        
          
        

    

  


  


  



  
    
      
    
    
      list_tasks()



        
          
        

    

  


  

      

          -spec list_tasks() -> {ok, [task()]}.


      


List all tasks

  



  
    
      
    
    
      list_tasks(Filter)



        
          
        

    

  


  

      

          -spec list_tasks(map()) -> {ok, [task()]}.


      


List tasks with filter Filter options: - status: filter by status (running, paused, etc.) - mode: filter by mode (continuous, one_shot)

  



  
    
      
    
    
      pause_task(TaskId)



        
          
        

    

  


  

      

          -spec pause_task(task_id()) -> ok | {error, term()}.


      


Pause a running task (can be resumed later)

  



  
    
      
    
    
      resume_task(TaskId)



        
          
        

    

  


  

      

          -spec resume_task(task_id()) -> ok | {error, term()}.


      


Resume a paused task
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          -spec start_link() -> {ok, pid()} | {error, term()}.


      


Start the task manager

  



  
    
      
    
    
      start_task(Config)



        
          
        

    

  


  

      

          -spec start_task(task_config()) -> {ok, task_id()} | {error, term()}.


      


Start a new replication task Returns the task ID which can be used to manage the task.

  



  
    
      
    
    
      stop()



        
          
        

    

  


  

      

          -spec stop() -> ok.


      


Stop the task manager

  



  
    
      
    
    
      stop_task(TaskId)



        
          
        

    

  


  

      

          -spec stop_task(task_id()) -> ok | {error, term()}.


      


Stop a running task

  



  
    
      
    
    
      terminate(Reason, State)



        
          
        

    

  


  


  


        

      


  

  
    
    barrel_rep_transport - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_rep_transport behaviour
    



      
barrel_rep_transport - Transport behaviour for replication
This behaviour defines the interface for the version-vector replication protocol. Transports abstract the communication with databases, allowing replication to work between local databases or remote ones.
The protocol per batch of changes:
	get_changes/3 on the source (each change carries the doc's current version token as rev).
	diff_versions/2 on the target with #{DocId => Token}: the target answers have when its version vector already covers the offered version, missing otherwise.
	For each missing doc: get_doc/3 on the source returns the current body plus #{version, vv, deleted}, then put_version/5 applies it on the target, which fast-forwards, ignores (already covered), or records a conflict sibling with a deterministic last-write-wins winner.

Local documents carry replication checkpoints and are not replicated themselves.
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          -type att_info() ::
          #{name := binary(),
            content_type := binary(),
            length := non_neg_integer(),
            digest := binary(),
            chunked => boolean(),
            chunk_size => pos_integer(),
            chunk_count => pos_integer()}.


      



  



  
    
      
    
    
      change/0



        
          
        

    

  


  

      

          -type change() :: map().


      



  



  
    
      
    
    
      db_config/0



        
          
        

    

  


  

      

          -type db_config() :: #{path => string(), store => module(), atom() => term()}.
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          -type db_name() :: binary().
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          -type db_ref() :: pid() | atom().
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          -type doc() :: #{binary() => term()}.
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          -type doc_info() :: #{id := docid(), rev := revid(), deleted := boolean(), revtree := revtree()}.
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          -type docid() :: binary().
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          -type endpoint() :: db_name() | {node(), db_name()} | {module(), term()}.


      



  



  
    
      
    
    
      rep_options/0



        
          
        

    

  


  

      

          -type rep_options() ::
          #{continuous => boolean(),
            since => seq_string(),
            filter => fun((doc()) -> boolean()),
            atom() => term()}.


      



  



  
    
      
    
    
      rev_info/0



        
          
        

    

  


  

      

          -type rev_info() ::
          #{id := revid(),
            parent := revid() | undefined,
            deleted := boolean(),
            attachments => #{binary() => att_info()}}.
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          -type revid() :: binary().
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          -type revtree() :: #{revid() => rev_info()}.
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          -type seq() :: barrel_hlc:timestamp().
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          -type seq_string() :: binary().
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          -type view_name() :: binary().


      



  



  
    
      
    
    
      view_result/0



        
          
        

    

  


  

      

          -type view_result() :: #{key := term(), value := term(), id := docid()}.


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      att_changes/3


        (optional)


        
          
        

    

  


  

      

          -callback att_changes(Endpoint :: term(), Since :: seq() | first, Opts :: map()) ->
                         {ok, [map()], LastSeq :: seq() | first} | {error, term()}.


      



  



  
    
      
    
    
      db_info/1



        
          
        

    

  


  

      

          -callback db_info(Endpoint :: term()) -> {ok, Info :: map()} | {error, term()}.


      



  



  
    
      
    
    
      delete_attachment/4


        (optional)


        
          
        

    

  


  

      

          -callback delete_attachment(Endpoint :: term(), DocId :: docid(), Name :: binary(), Meta :: map()) ->
                               ok | {error, term()}.


      



  



  
    
      
    
    
      delete_local_doc/2



        
          
        

    

  


  

      

          -callback delete_local_doc(Endpoint :: term(), DocId :: docid()) ->
                              ok | {error, not_found} | {error, term()}.


      



  



  
    
      
    
    
      diff_attachments/2


        (optional)


        
          
        

    

  


  

      

          -callback diff_attachments(Endpoint :: term(), [#{id := docid(), name := binary(), digest := binary()}]) ->
                              {ok, [#{id := docid(), name := binary(), status := have | missing}]} |
                              {error, term()}.


      



  



  
    
      
    
    
      diff_versions/2



        
          
        

    

  


  

      

          -callback diff_versions(Endpoint :: term(), TokenMap :: #{docid() => binary()}) ->
                           {ok, #{docid() => missing | have}} | {error, term()}.


      



  



  
    
      
    
    
      get_attachment_stream/3


        (optional)


        
          
        

    

  


  

      

          -callback get_attachment_stream(Endpoint :: term(), DocId :: docid(), Name :: binary()) ->
                                   {ok, Info :: map(), ReadFun :: fun()} |
                                   {error, not_found} |
                                   {error, term()}.


      



  



  
    
      
    
    
      get_changes/3



        
          
        

    

  


  

      

          -callback get_changes(Endpoint :: term(), Since :: seq() | first, Opts :: map()) ->
                         {ok, Changes :: [map()], LastSeq :: seq()} | {error, term()}.


      



  



  
    
      
    
    
      get_doc/3



        
          
        

    

  


  

      

          -callback get_doc(Endpoint :: term(), DocId :: docid(), Opts :: map()) ->
                     {ok, Doc :: map(), Meta :: map()} | {error, not_found} | {error, term()}.


      



  



  
    
      
    
    
      get_local_doc/2



        
          
        

    

  


  

      

          -callback get_local_doc(Endpoint :: term(), DocId :: docid()) ->
                           {ok, Doc :: map()} | {error, not_found} | {error, term()}.


      



  



  
    
      
    
    
      put_attachment/5


        (optional)


        
          
        

    

  


  

      

          -callback put_attachment(Endpoint :: term(),
                         DocId :: docid(),
                         Name :: binary(),
                         Meta :: map(),
                         ReadFun :: fun()) ->
                            {ok, map()} | {ok, ignored} | {error, term()}.


      



  



  
    
      
    
    
      put_local_doc/3



        
          
        

    

  


  

      

          -callback put_local_doc(Endpoint :: term(), DocId :: docid(), Doc :: map()) -> ok | {error, term()}.


      



  



  
    
      
    
    
      put_version/5



        
          
        

    

  


  

      

          -callback put_version(Endpoint :: term(),
                      Doc :: map(),
                      VersionToken :: binary(),
                      VVBin :: binary(),
                      Deleted :: boolean()) ->
                         {ok, DocId :: docid(), WinnerToken :: binary()} | {error, term()}.


      



  



  
    
      
    
    
      rep_id_term/1


        (optional)


        
          
        

    

  


  

      

          -callback rep_id_term(Endpoint :: term()) -> term().


      



  



  
    
      
    
    
      sync_hlc/2



        
          
        

    

  


  

      

          -callback sync_hlc(Endpoint :: term(), Hlc :: barrel_hlc:timestamp()) ->
                      {ok, barrel_hlc:timestamp()} | {error, term()}.


      



  


        

      


  

  
    
    barrel_rep_transport_http - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_rep_transport_http 
    



      
The network replication transport: barrel_rep_transport over HTTP (hackney), speaking the /db/:db/_sync/* wire served by barrel_server_sync.
The endpoint term is a normalized map built by endpoint/1; the normalized URL alone feeds the replication id (rep_id_term/1), so credentials and tuning never invalidate checkpoints. Every request carries an x-barrel-hlc header and folds the response header back into the local clock (passive coupling on top of the explicit sync_hlc exchange).
Auth: auth => #{token => Bin} on the endpoint, else the app env {barrel_docdb, sync_auth, #{Origin => Token}} keyed by <<"scheme://host:port">> (no secrets in persisted task configs).
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        Build a normalized endpoint from a URL (or a map carrying one). Normalization matters: the URL is the replication identity, so scheme/host lowercase and no trailing slash keep checkpoints stable across config reformatting.
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        The replication identity of this endpoint: the normalized URL only (credentials and tuning excluded).
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          -type endpoint() ::
          #{url := binary(),
            auth => #{token := binary()},
            signing => #{key_id := binary(), priv_key := binary()},
            ssl_options => [term()],
            pool => atom(),
            connect_timeout => pos_integer(),
            recv_timeout => pos_integer(),
            headers => [{binary(), binary()}]}.
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          -spec endpoint(binary() | string() | map()) -> endpoint().


      


Build a normalized endpoint from a URL (or a map carrying one). Normalization matters: the URL is the replication identity, so scheme/host lowercase and no trailing slash keep checkpoints stable across config reformatting.
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The replication identity of this endpoint: the normalized URL only (credentials and tuning excluded).
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    barrel_rep_transport_local - barrel_docdb v1.9.0
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barrel_rep_transport_local - Local transport for replication
Transport implementation for replicating between databases in the same Erlang VM. The endpoint is simply the database name.
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        Get changes since a sequence



    


    
      
        get_doc(DbName, DocId, Opts)

      


        Get a document for replication (tombstones included) with its version protocol metadata.



    


    
      
        get_local_doc(DbName, DocId)

      


        Get a local document



    


    
      
        put_attachment(DbName, DocId, Name, Meta, ReadFun)

      


    


    
      
        put_local_doc(DbName, DocId, Doc)

      


        Put a local document



    


    
      
        put_version(DbName, Doc, VersionToken, VVBin, Deleted)

      


        Apply a replicated version.



    


    
      
        sync_hlc(DbName, RemoteHlc)

      


        Synchronize local HLC with remote timestamp This ensures the local clock reflects causality with remote events. Note: HLC is global to the node, not per-database.



    





      


      
        Types


        


  
    
      
    
    
      att_info/0



        
          
        

    

  


  

      

          -type att_info() ::
          #{name := binary(),
            content_type := binary(),
            length := non_neg_integer(),
            digest := binary(),
            chunked => boolean(),
            chunk_size => pos_integer(),
            chunk_count => pos_integer()}.


      



  



  
    
      
    
    
      change/0



        
          
        

    

  


  

      

          -type change() :: map().


      



  



  
    
      
    
    
      db_config/0



        
          
        

    

  


  

      

          -type db_config() :: #{path => string(), store => module(), atom() => term()}.


      



  



  
    
      
    
    
      db_name/0



        
          
        

    

  


  

      

          -type db_name() :: binary().


      



  



  
    
      
    
    
      db_ref/0



        
          
        

    

  


  

      

          -type db_ref() :: pid() | atom().


      



  



  
    
      
    
    
      doc/0



        
          
        

    

  


  

      

          -type doc() :: #{binary() => term()}.


      



  



  
    
      
    
    
      doc_info/0



        
          
        

    

  


  

      

          -type doc_info() :: #{id := docid(), rev := revid(), deleted := boolean(), revtree := revtree()}.


      



  



  
    
      
    
    
      docid/0



        
          
        

    

  


  

      

          -type docid() :: binary().


      



  



  
    
      
    
    
      endpoint/0



        
          
        

    

  


  

      

          -type endpoint() :: db_name() | {node(), db_name()} | {module(), term()}.


      



  



  
    
      
    
    
      rep_options/0



        
          
        

    

  


  

      

          -type rep_options() ::
          #{continuous => boolean(),
            since => seq_string(),
            filter => fun((doc()) -> boolean()),
            atom() => term()}.


      



  



  
    
      
    
    
      rev_info/0



        
          
        

    

  


  

      

          -type rev_info() ::
          #{id := revid(),
            parent := revid() | undefined,
            deleted := boolean(),
            attachments => #{binary() => att_info()}}.


      



  



  
    
      
    
    
      revid/0



        
          
        

    

  


  

      

          -type revid() :: binary().


      



  



  
    
      
    
    
      revtree/0



        
          
        

    

  


  

      

          -type revtree() :: #{revid() => rev_info()}.


      



  



  
    
      
    
    
      seq/0



        
          
        

    

  


  

      

          -type seq() :: barrel_hlc:timestamp().


      



  



  
    
      
    
    
      seq_string/0



        
          
        

    

  


  

      

          -type seq_string() :: binary().


      



  



  
    
      
    
    
      view_name/0



        
          
        

    

  


  

      

          -type view_name() :: binary().


      



  



  
    
      
    
    
      view_result/0



        
          
        

    

  


  

      

          -type view_result() :: #{key := term(), value := term(), id := docid()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      att_changes(DbName, Since, Opts)



        
          
        

    

  


  


  



  
    
      
    
    
      db_info(DbName)



        
          
        

    

  


  

      

          -spec db_info(db_name()) -> {ok, map()} | {error, term()}.


      


Get database info

  



  
    
      
    
    
      delete_attachment(DbName, DocId, Name, Meta)



        
          
        

    

  


  


  



  
    
      
    
    
      delete_local_doc(DbName, DocId)



        
          
        

    

  


  

      

          -spec delete_local_doc(db_name(), docid()) -> ok | {error, not_found} | {error, term()}.


      


Delete a local document

  



  
    
      
    
    
      diff_attachments(DbName, Entries)



        
          
        

    

  


  


  



  
    
      
    
    
      diff_versions(DbName, TokenMap)



        
          
        

    

  


  

      

          -spec diff_versions(db_name(), #{docid() => binary()}) ->
                       {ok, #{docid() => missing | have}} | {error, term()}.


      


Which offered versions is this database missing?

  



  
    
      
    
    
      get_attachment_stream(DbName, DocId, Name)



        
          
        

    

  


  


  



  
    
      
    
    
      get_changes(DbName, Since, Opts)



        
          
        

    

  


  

      

          -spec get_changes(db_name(), seq() | first, map()) -> {ok, [map()], seq()} | {error, term()}.


      


Get changes since a sequence

  



  
    
      
    
    
      get_doc(DbName, DocId, Opts)



        
          
        

    

  


  

      

          -spec get_doc(db_name(), docid(), map()) -> {ok, map(), map()} | {error, not_found} | {error, term()}.


      


Get a document for replication (tombstones included) with its version protocol metadata.

  



  
    
      
    
    
      get_local_doc(DbName, DocId)



        
          
        

    

  


  

      

          -spec get_local_doc(db_name(), docid()) -> {ok, map()} | {error, not_found} | {error, term()}.


      


Get a local document

  



  
    
      
    
    
      put_attachment(DbName, DocId, Name, Meta, ReadFun)



        
          
        

    

  


  


  



  
    
      
    
    
      put_local_doc(DbName, DocId, Doc)



        
          
        

    

  


  

      

          -spec put_local_doc(db_name(), docid(), map()) -> ok | {error, term()}.


      


Put a local document

  



  
    
      
    
    
      put_version(DbName, Doc, VersionToken, VVBin, Deleted)



        
          
        

    

  


  

      

          -spec put_version(db_name(), map(), binary(), binary(), boolean()) ->
                     {ok, docid(), binary()} | {error, term()}.


      


Apply a replicated version.

  



  
    
      
    
    
      sync_hlc(DbName, RemoteHlc)



        
          
        

    

  


  

      

          -spec sync_hlc(db_name(), barrel_hlc:timestamp()) -> {ok, barrel_hlc:timestamp()} | {error, term()}.


      


Synchronize local HLC with remote timestamp This ensures the local clock reflects causality with remote events. Note: HLC is global to the node, not per-database.

  


        

      


  

  
    
    barrel_rocksdb_ro - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_rocksdb_ro 
    



      
Read-only RocksDB opens (DB::OpenForReadOnly): nothing in the store directory is created or rewritten (RocksDB writes no info LOG read only), a missing store or column family fails.

      


      
        Summary


  
    Functions
  


    
      
        open(Path, DbOpts)

      


        Open the default column family only.



    


    
      
        open(Path, DbOpts, CFs)

      


        Open with the same column family descriptors as a writable open.



    





      


      
        Functions


        


  
    
      
    
    
      open(Path, DbOpts)



        
          
        

    

  


  

      

          -spec open(string(), list()) -> {ok, rocksdb:db_handle()} | {error, term()}.


      


Open the default column family only.

  



  
    
      
    
    
      open(Path, DbOpts, CFs)



        
          
        

    

  


  

      

          -spec open(string(), list(), [{string(), list()}]) ->
              {ok, rocksdb:db_handle(), [rocksdb:cf_handle()]} | {error, term()}.


      


Open with the same column family descriptors as a writable open.

  


        

      


  

  
    
    barrel_store - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_store behaviour
    



      
Storage behaviour for barrel_docdb
Defines the interface for storage backends. The default implementation uses RocksDB (barrel_store_rocksdb).

      


      
        Summary


  
    Callbacks
  


    
      
        close/1

      


    


    
      
        delete/2

      


    


    
      
        fold/4

      


    


    
      
        fold_range/5

      


    


    
      
        get/2

      


    


    
      
        open/2

      


    


    
      
        put/3

      


    


    
      
        put/4

      


    


    
      
        write_batch/2

      


    





  
    Functions
  


    
      
        get_backend()

      


        Get the configured storage backend module



    





      


      
        Callbacks


        


  
    
      
    
    
      close/1



        
          
        

    

  


  

      

          -callback close(DbRef :: term()) -> ok.


      



  



  
    
      
    
    
      delete/2



        
          
        

    

  


  

      

          -callback delete(DbRef :: term(), Key :: binary()) -> ok | {error, term()}.


      



  



  
    
      
    
    
      fold/4



        
          
        

    

  


  

      

          -callback fold(DbRef :: term(), Prefix :: binary(), Fun :: fun(), Acc :: term()) -> term().


      



  



  
    
      
    
    
      fold_range/5



        
          
        

    

  


  

      

          -callback fold_range(DbRef :: term(), StartKey :: binary(), EndKey :: binary(), Fun :: fun(), Acc :: term()) ->
                        term().


      



  



  
    
      
    
    
      get/2



        
          
        

    

  


  

      

          -callback get(DbRef :: term(), Key :: binary()) -> {ok, binary()} | not_found | {error, term()}.


      



  



  
    
      
    
    
      open/2



        
          
        

    

  


  

      

          -callback open(Path :: string(), Options :: map()) -> {ok, DbRef :: term()} | {error, term()}.


      



  



  
    
      
    
    
      put/3



        
          
        

    

  


  

      

          -callback put(DbRef :: term(), Key :: binary(), Value :: binary()) -> ok | {error, term()}.


      



  



  
    
      
    
    
      put/4



        
          
        

    

  


  

      

          -callback put(DbRef :: term(), Key :: binary(), Value :: binary(), Options :: list()) ->
                 ok | {error, term()}.


      



  



  
    
      
    
    
      write_batch/2



        
          
        

    

  


  

      

          -callback write_batch(DbRef :: term(), Operations :: list()) -> ok | {error, term()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      get_backend()



        
          
        

    

  


  

      

          -spec get_backend() -> module().


      


Get the configured storage backend module

  


        

      


  

  
    
    barrel_store_keys - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_store_keys 
    



      
Key encoding for barrel_docdb storage
Provides functions to encode and decode keys for RocksDB storage. Keys are prefixed to enable efficient range scans.

      


      
        Summary


  
    Types
  


    
      
        att_info/0

      


    


    
      
        change/0

      


    


    
      
        db_config/0

      


    


    
      
        db_name/0

      


    


    
      
        db_ref/0

      


    


    
      
        doc/0

      


    


    
      
        doc_info/0

      


    


    
      
        docid/0

      


    


    
      
        endpoint/0

      


    


    
      
        rep_options/0

      


    


    
      
        rev_info/0

      


    


    
      
        revid/0

      


    


    
      
        revtree/0

      


    


    
      
        seq/0

      


    


    
      
        seq_string/0

      


    


    
      
        view_name/0

      


    


    
      
        view_result/0

      


    





  
    Functions
  


    
      
        att_data(DbName, DocId, AttName)

      


        Attachment data key



    


    
      
        att_data_prefix(DbName, DocId)

      


        Prefix for document attachments



    


    
      
        change_bucket(DbName, BucketTs)

      


        Change bucket key for time-bucketed change hints. BucketTs is typically erlang:system_time(second) div 60 (minute granularity). Value stores {min_hlc, max_hlc, count} for quick "has changes?" checks.



    


    
      
        change_bucket_end(DbName)

      


        End marker for change bucket range scan.



    


    
      
        change_bucket_prefix(DbName)

      


        Prefix for all change buckets in a database.



    


    
      
        channel_end(DbName, Channel)

      


        End marker for a channel feed range scan.



    


    
      
        channel_key(DbName, Channel, Hlc)

      


        Key for a channel feed row at a change-sequence HLC. One row per doc per channel: rewrites delete the previous HLC key.



    


    
      
        channel_prefix(DbName, Channel)

      


        Start key for scanning one channel's feed.



    


    
      
        db_del_count(DbName)

      


        Deleted documents count key



    


    
      
        db_docs_count(DbName)

      


        Documents count key



    


    
      
        db_last_hlc(DbName)

      


        Last HLC timestamp key



    


    
      
        db_meta(DbName, MetaKey)

      


        General database metadata key



    


    
      
        db_uid(DbName)

      


        Database UID key



    


    
      
        decode_channel_key(DbName, Key)

      


        Extract {Channel, Hlc} from a channel feed key.



    


    
      
        decode_doc_expiry_key(DbName, Key)

      


        The doc id inside a TTL index key.



    


    
      
        decode_doc_id(DbName, Key)

      


        Extract doc_id from a doc_info key



    


    
      
        decode_doc_info_key(DbName, Key)

      


        Extract DocId from a doc_info key



    


    
      
        decode_doc_version_key(DbName, DocId, Key)

      


        Extract the encoded version from a version-chain key.



    


    
      
        decode_history_key(DbName, Key)

      


        Extract the change HLC from a history key.



    


    
      
        decode_hlc(Bin)

      


        Decode binary to HLC timestamp



    


    
      
        decode_hlc_key(DbName, Key)

      


        Extract HLC from a doc_hlc key



    


    
      
        decode_outbox_key(DbName, Key)

      


        Decode an outbox key to extract tag and HLC.



    


    
      
        decode_path(Bin)

      


        Decode a path from binary.



    


    
      
        decode_path_hlc_key(DbName, Key)

      


        Decode path_hlc key to extract topic and HLC. Returns {Topic, Hlc} tuple.



    


    
      
        decode_view_key(Bin)

      


        Decode a view key



    


    
      
        doc_body(DbName, DocId)

      


        Document body key for current revision (no revision in key). This enables direct body fetch without knowing the revision.



    


    
      
        doc_body_rev(DbName, DocId, RevId)

      


        Document body key for a specific (non-current) revision. Used to store old revision bodies when updating a document.



    


    
      
        doc_current(DbName, DocId)

      


        Document current state key (stores {rev, deleted, hlc})



    


    
      
        doc_current_end(DbName)

      


        End marker for doc_current range scan



    


    
      
        doc_current_prefix(DbName)

      


        Prefix for all doc_current keys in a database



    


    
      
        doc_entity(DbName, DocId)

      


        Document entity key for wide-column storage. Stores all document metadata as named columns: - rev: current revision ID - deleted: "true" or "false" - hlc: 12-byte encoded HLC timestamp - revtree: term_to_binary encoded revision tree



    


    
      
        doc_entity_end(DbName)

      


        End marker for doc_entity range scan



    


    
      
        doc_entity_prefix(DbName)

      


        Prefix for all doc_entity keys in a database



    


    
      
        doc_expiry(DbName, ExpiresMs, DocId)

      


        Doc TTL index row: sorted by expiry instant so the sweeper folds exactly the expired range.



    


    
      
        doc_expiry_prefix(DbName)

      


        Prefix of all TTL index rows of a database.



    


    
      
        doc_expiry_upto(DbName, NowMs)

      


        Exclusive upper bound covering every row expiring at or before NowMs (the doc id tail sorts above the bare instant, so bound at NowMs + 1).



    


    
      
        doc_hlc(DbName, HlcTS)

      


        Document HLC key (for changes feed with HLC ordering) HLC timestamps are 12 bytes (8 wall_time + 4 logical)



    


    
      
        doc_hlc_end(DbName)

      


        End marker for HLC range scan



    


    
      
        doc_hlc_prefix(DbName)

      


        Prefix for all HLC keys



    


    
      
        doc_info(DbName, DocId)

      


        Document info key (stores doc_info record)



    


    
      
        doc_info_end(DbName)

      


        End marker for doc_info range scan



    


    
      
        doc_info_prefix(DbName)

      


        Prefix for all doc_info keys in a database



    


    
      
        doc_paths_key(DbName, DocId)

      


        Reverse index key: doc_id -> list of indexed paths. Used to remove old paths when updating a document.



    


    
      
        doc_paths_prefix(DbName)

      


        Prefix for doc_paths keys.



    


    
      
        doc_rev(DbName, DocId, RevId)

      


        Document revision key (stores document body)



    


    
      
        doc_rev_prefix(DbName, DocId)

      


        Prefix for all revisions of a document



    


    
      
        doc_tree(DbName, DocId)

      


        Document revision tree key (stores revtree as term_to_binary)



    


    
      
        doc_version(DbName, DocId, VersionEnc)

      


        Key for one non-current version of a document. Key format: prefix | db_name | doc_id | ':' | version (storage encoding, HLC-first, so the chain scans in causal order).



    


    
      
        doc_version_end(DbName, DocId)

      


        End marker for a version chain scan.



    


    
      
        doc_version_prefix(DbName, DocId)

      


        Start key for scanning a document's version chain.



    


    
      
        docid_bucket(DocId)

      


        Extract bucket (first 2 bytes) from DocId. Short DocIds are padded with zeros.



    


    
      
        encode_hlc(HlcTS)

      


        Encode HLC timestamp to binary (big-endian for sort order) Uses barrel_hlc:encode/1 which produces 12 bytes



    


    
      
        encode_path(Path)

      


        Encode a path for lexicographic ordering. Path components are encoded with length prefix and type tags. This ensures correct sort order across different types.



    


    
      
        encode_topic(Topic)

      


        Encode topic for null-terminated storage. Topics are MQTT-style paths like "users/123/name"



    


    
      
        encode_view_key(Key)

      


        Encode a view key for sorted storage Uses term_to_binary with ordered encoding to preserve Erlang term ordering



    


    
      
        history_end(DbName)

      


        End marker for a history range scan.



    


    
      
        history_key(DbName, HlcTS)

      


        Key for one history entry. The change-sequence HLC is issued locally and strictly increasing per database, so keys never collide and scan in write order.



    


    
      
        history_prefix(DbName)

      


        Start key for scanning a database's history.



    


    
      
        hlc_to_bucket(Hlc)

      


        Convert HLC to time bucket number.



    


    
      
        local_doc(DbName, DocId)

      


        Local document key (not replicated) - legacy format in default CF



    


    
      
        local_doc_key(DbName, DocId)

      


        Local document key for local_cf (per-database) Key format: DbName + NUL separator + DocId



    


    
      
        local_doc_prefix(DbName)

      


        Prefix for all local docs in a database Use with local_fold to enumerate all local docs for a database.



    


    
      
        outbox_db_end(DbName)

      


        End marker for the whole-database outbox range.



    


    
      
        outbox_db_prefix(DbName)

      


        Start key for scanning ALL outbox entries of a database (every tag), for maintenance scans (timeline rewind).



    


    
      
        outbox_end(DbName, Tag)

      


        End marker for an outbox tag range scan.



    


    
      
        outbox_key(DbName, Tag, Hlc)

      


        Outbox key for a tagged entry. Key format: prefix | db_name | tag (null-terminated) | hlc The tag is an opaque binary chosen by the producer (e.g. <<"embed">>); the HLC gives time-ordered scans per tag and exact-key acks.



    


    
      
        outbox_prefix(DbName, Tag)

      


        Start key for scanning all outbox entries under a tag.



    


    
      
        parse_key(_)

      


        Parse a key to determine its type and extract components. Used by compaction filter to identify doc_entity keys.



    


    
      
        path_bitmap_key(DbName, Path)

      


        Path bitmap key for bitmap index. Stores a bitmap of document positions matching a specific path+value.



    


    
      
        path_hlc(DbName, Topic, Hlc)

      


        Path-HLC key for indexing changes by topic path. Key format: prefix | db_name | topic (null-terminated) | hlc Topic is an MQTT-style path like "users/123/name"



    


    
      
        path_hlc_end(DbName, Topic)

      


        End marker for path_hlc range scan. Use with path_hlc_prefix or path_hlc for bounded range scans.



    


    
      
        path_hlc_prefix(DbName, Topic)

      


        Prefix for scanning path_hlc entries for a specific topic. Returns all changes under this topic since the beginning of time.



    


    
      
        path_hlc_wildcard_end(DbName, TopicPrefix)

      


        End key for wildcard topic prefix matching (# patterns). Use with path_hlc_wildcard_start for bounded range scans matching all topics that start with the given prefix.



    


    
      
        path_hlc_wildcard_start(DbName, TopicPrefix)

      


        Start key for wildcard topic prefix matching (# patterns). Unlike path_hlc_prefix, this does NOT include the null terminator, allowing the range to capture all topics that START with the prefix. Example: prefix "users" matches topics "users", "users/123", "users/abc/def", etc.



    


    
      
        path_index_end(DbName, Path)

      


        End marker for path index range scan.



    


    
      
        path_index_key(DbName, Path, DocId)

      


        Path index key for a document path. Key format: prefix | db_name | encoded_path | docid Path includes the value at the end: [field1, field2, value]



    


    
      
        path_index_prefix(DbName, Path)

      


        Prefix for scanning path index entries. Can be used with partial paths for prefix scans.



    


    
      
        path_posting_end(DbName, PathPrefix)

      


        End marker for posting list range scan.



    


    
      
        path_posting_key(DbName, Path)

      


        Posting list key for path index. Key format: prefix | db_name | encoded_path (NO DocId - DocIds are in value) Path includes the value at the end: [field1, field2, value]



    


    
      
        path_posting_prefix(DbName, PathPrefix)

      


        Prefix for scanning posting list entries. Can be used with partial paths for prefix scans.



    


    
      
        path_stats_key(DbName, Path)

      


        Path stats key for cardinality counter. Stores the count of documents matching a specific path+value.



    


    
      
        prefix_changes_end(DbName, Prefix, EndBucket)

      


        End key for prefix changes range scan. Creates an upper bound key that's lexicographically after all bucket keys for this prefix.



    


    
      
        prefix_changes_head(DbName, Prefix)

      


        A prefix changes key without its bucket: the key is the head followed by Bucket:32/big.



    


    
      
        prefix_changes_key(DbName, Prefix, Bucket)

      


        Create prefix changes key for a specific bucket. Key format: PREFIX_CHANGES | db_name | prefix | 0x00 | bucket (4 bytes BE)



    


    
      
        prefix_changes_start(DbName, Prefix, StartBucket)

      


        Start key for prefix changes range scan. Used to scan from a specific bucket onwards.



    


    
      
        system_doc_key(DocId)

      


        System (global) document key for local_cf Key format: "_system" + NUL separator + DocId



    


    
      
        system_doc_prefix()

      


        Prefix for all system docs Use with local_fold to enumerate all system docs.



    


    
      
        truncate_value(Bin)

      


        Truncate a value to max 128 bytes for value-first index. Only applies to binary values; other types are unchanged.



    


    
      
        value_index_end(DbName, Value, Path)

      


        End marker for value-first index range scan.



    


    
      
        value_index_key(DbName, Value, Path, DocId)

      


        Value-first index key for iterable equality queries. Format: [value_prefix, path, DocId] enables prefix scan with early termination. Unlike value_posting_key which stores DocIds in a posting list, this stores one key per DocId allowing iteration without full deserialization.



    


    
      
        value_index_prefix(DbName, Value, Path)

      


        Prefix for scanning value-first index by value and path. Use this to find all DocIds matching a specific (path, value) pair.



    


    
      
        value_posting_bucket_end(DbName, Value, Path)

      


        End marker for bucketed posting list range scan.



    


    
      
        value_posting_bucket_key(DbName, Value, Path, DocId)

      


        Bucketed posting list key for sorted iteration. Format: [value_prefix, path, bucket] where bucket is first 2 bytes of DocId. This splits posting lists by DocId prefix, enabling: - Sorted iteration (buckets are in lexicographic order) - Smaller chunks (faster decode per bucket) - Early termination in intersection



    


    
      
        value_posting_bucket_prefix(DbName, Value, Path)

      


        Prefix for scanning bucketed posting lists for a path+value. Use this to iterate all buckets in sorted order.



    


    
      
        value_posting_end(DbName, Value)

      


        End marker for value-first posting list range scan.



    


    
      
        value_posting_key(DbName, Value, Path)

      


        Value-first posting list key for fast equality queries. Key format: prefix | db_name | value_prefix | encoded_path Value is truncated to 128 bytes max for efficient prefix scans. Path is the field path WITHOUT the value (e.g., [&lt;&lt;"type"&gt;&gt;] for type=user)



    


    
      
        value_posting_prefix(DbName, Value)

      


        Prefix for scanning value-first posting lists by value. Use this to find all paths with a specific value.



    


    
      
        view_by_docid(DbName, ViewId, DocId)

      


        View by docid key (tracks which index entries belong to each doc)



    


    
      
        view_by_docid_end(DbName, ViewId, DocId)

      


        End marker for view by docid range scan



    


    
      
        view_by_docid_prefix(DbName, ViewId, DocId)

      


        Prefix for view by docid entries



    


    
      
        view_index(DbName, ViewId, IndexKey)

      


        View index entry key



    


    
      
        view_index_end(DbName, ViewId)

      


        End marker for view index range scan



    


    
      
        view_index_prefix(DbName, ViewId)

      


        Prefix for view index entries



    


    
      
        view_meta(DbName, ViewId)

      


        View metadata key



    


    
      
        view_seq(DbName, ViewId)

      


        View indexed sequence key



    





      


      
        Types


        


  
    
      
    
    
      att_info/0



        
          
        

    

  


  

      

          -type att_info() ::
          #{name := binary(),
            content_type := binary(),
            length := non_neg_integer(),
            digest := binary(),
            chunked => boolean(),
            chunk_size => pos_integer(),
            chunk_count => pos_integer()}.


      



  



  
    
      
    
    
      change/0



        
          
        

    

  


  

      

          -type change() :: map().


      



  



  
    
      
    
    
      db_config/0



        
          
        

    

  


  

      

          -type db_config() :: #{path => string(), store => module(), atom() => term()}.


      



  



  
    
      
    
    
      db_name/0



        
          
        

    

  


  

      

          -type db_name() :: binary().


      



  



  
    
      
    
    
      db_ref/0



        
          
        

    

  


  

      

          -type db_ref() :: pid() | atom().


      



  



  
    
      
    
    
      doc/0



        
          
        

    

  


  

      

          -type doc() :: #{binary() => term()}.


      



  



  
    
      
    
    
      doc_info/0



        
          
        

    

  


  

      

          -type doc_info() :: #{id := docid(), rev := revid(), deleted := boolean(), revtree := revtree()}.


      



  



  
    
      
    
    
      docid/0



        
          
        

    

  


  

      

          -type docid() :: binary().


      



  



  
    
      
    
    
      endpoint/0



        
          
        

    

  


  

      

          -type endpoint() :: db_name() | {node(), db_name()} | {module(), term()}.


      



  



  
    
      
    
    
      rep_options/0



        
          
        

    

  


  

      

          -type rep_options() ::
          #{continuous => boolean(),
            since => seq_string(),
            filter => fun((doc()) -> boolean()),
            atom() => term()}.


      



  



  
    
      
    
    
      rev_info/0



        
          
        

    

  


  

      

          -type rev_info() ::
          #{id := revid(),
            parent := revid() | undefined,
            deleted := boolean(),
            attachments => #{binary() => att_info()}}.


      



  



  
    
      
    
    
      revid/0



        
          
        

    

  


  

      

          -type revid() :: binary().


      



  



  
    
      
    
    
      revtree/0



        
          
        

    

  


  

      

          -type revtree() :: #{revid() => rev_info()}.


      



  



  
    
      
    
    
      seq/0



        
          
        

    

  


  

      

          -type seq() :: barrel_hlc:timestamp().


      



  



  
    
      
    
    
      seq_string/0



        
          
        

    

  


  

      

          -type seq_string() :: binary().


      



  



  
    
      
    
    
      view_name/0



        
          
        

    

  


  

      

          -type view_name() :: binary().


      



  



  
    
      
    
    
      view_result/0



        
          
        

    

  


  

      

          -type view_result() :: #{key := term(), value := term(), id := docid()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      att_data(DbName, DocId, AttName)



        
          
        

    

  


  

      

          -spec att_data(db_name(), docid(), binary()) -> binary().


      


Attachment data key

  



  
    
      
    
    
      att_data_prefix(DbName, DocId)



        
          
        

    

  


  

      

          -spec att_data_prefix(db_name(), docid()) -> binary().


      


Prefix for document attachments

  



  
    
      
    
    
      change_bucket(DbName, BucketTs)



        
          
        

    

  


  

      

          -spec change_bucket(db_name(), non_neg_integer()) -> binary().


      


Change bucket key for time-bucketed change hints. BucketTs is typically erlang:system_time(second) div 60 (minute granularity). Value stores {min_hlc, max_hlc, count} for quick "has changes?" checks.

  



  
    
      
    
    
      change_bucket_end(DbName)



        
          
        

    

  


  

      

          -spec change_bucket_end(db_name()) -> binary().


      


End marker for change bucket range scan.

  



  
    
      
    
    
      change_bucket_prefix(DbName)



        
          
        

    

  


  

      

          -spec change_bucket_prefix(db_name()) -> binary().


      


Prefix for all change buckets in a database.

  



  
    
      
    
    
      channel_end(DbName, Channel)



        
          
        

    

  


  

      

          -spec channel_end(db_name(), binary()) -> binary().


      


End marker for a channel feed range scan.

  



  
    
      
    
    
      channel_key(DbName, Channel, Hlc)



        
          
        

    

  


  

      

          -spec channel_key(db_name(), binary(), barrel_hlc:timestamp()) -> binary().


      


Key for a channel feed row at a change-sequence HLC. One row per doc per channel: rewrites delete the previous HLC key.

  



  
    
      
    
    
      channel_prefix(DbName, Channel)



        
          
        

    

  


  

      

          -spec channel_prefix(db_name(), binary()) -> binary().


      


Start key for scanning one channel's feed.

  



  
    
      
    
    
      db_del_count(DbName)



        
          
        

    

  


  

      

          -spec db_del_count(db_name()) -> binary().


      


Deleted documents count key

  



  
    
      
    
    
      db_docs_count(DbName)



        
          
        

    

  


  

      

          -spec db_docs_count(db_name()) -> binary().


      


Documents count key

  



  
    
      
    
    
      db_last_hlc(DbName)



        
          
        

    

  


  

      

          -spec db_last_hlc(db_name()) -> binary().


      


Last HLC timestamp key

  



  
    
      
    
    
      db_meta(DbName, MetaKey)



        
          
        

    

  


  

      

          -spec db_meta(db_name(), binary()) -> binary().


      


General database metadata key

  



  
    
      
    
    
      db_uid(DbName)



        
          
        

    

  


  

      

          -spec db_uid(db_name()) -> binary().


      


Database UID key

  



  
    
      
    
    
      decode_channel_key(DbName, Key)



        
          
        

    

  


  

      

          -spec decode_channel_key(db_name(), binary()) -> {binary(), barrel_hlc:timestamp()}.


      


Extract {Channel, Hlc} from a channel feed key.

  



  
    
      
    
    
      decode_doc_expiry_key(DbName, Key)



        
          
        

    

  


  

      

          -spec decode_doc_expiry_key(db_name(), binary()) -> {non_neg_integer(), binary()}.


      


The doc id inside a TTL index key.

  



  
    
      
    
    
      decode_doc_id(DbName, Key)



        
          
        

    

  


  

      

          -spec decode_doc_id(db_name(), binary()) -> docid().


      


Extract doc_id from a doc_info key

  



  
    
      
    
    
      decode_doc_info_key(DbName, Key)



        
          
        

    

  


  

      

          -spec decode_doc_info_key(db_name(), binary()) -> docid().


      


Extract DocId from a doc_info key

  



  
    
      
    
    
      decode_doc_version_key(DbName, DocId, Key)



        
          
        

    

  


  

      

          -spec decode_doc_version_key(db_name(), docid(), binary()) -> binary().


      


Extract the encoded version from a version-chain key.

  



  
    
      
    
    
      decode_history_key(DbName, Key)



        
          
        

    

  


  

      

          -spec decode_history_key(db_name(), binary()) -> barrel_hlc:timestamp().


      


Extract the change HLC from a history key.

  



  
    
      
    
    
      decode_hlc(Bin)



        
          
        

    

  


  

      

          -spec decode_hlc(binary()) -> barrel_hlc:timestamp().


      


Decode binary to HLC timestamp

  



  
    
      
    
    
      decode_hlc_key(DbName, Key)



        
          
        

    

  


  

      

          -spec decode_hlc_key(db_name(), binary()) -> barrel_hlc:timestamp().


      


Extract HLC from a doc_hlc key

  



  
    
      
    
    
      decode_outbox_key(DbName, Key)



        
          
        

    

  


  

      

          -spec decode_outbox_key(db_name(), binary()) -> {binary(), barrel_hlc:timestamp()}.


      


Decode an outbox key to extract tag and HLC.

  



  
    
      
    
    
      decode_path(Bin)



        
          
        

    

  


  

      

          -spec decode_path(binary()) -> [term()].


      


Decode a path from binary.

  



  
    
      
    
    
      decode_path_hlc_key(DbName, Key)



        
          
        

    

  


  

      

          -spec decode_path_hlc_key(db_name(), binary()) -> {binary(), barrel_hlc:timestamp()}.


      


Decode path_hlc key to extract topic and HLC. Returns {Topic, Hlc} tuple.

  



  
    
      
    
    
      decode_view_key(Bin)



        
          
        

    

  


  

      

          -spec decode_view_key(binary()) -> term().


      


Decode a view key

  



  
    
      
    
    
      doc_body(DbName, DocId)



        
          
        

    

  


  

      

          -spec doc_body(db_name(), docid()) -> binary().


      


Document body key for current revision (no revision in key). This enables direct body fetch without knowing the revision.

  



  
    
      
    
    
      doc_body_rev(DbName, DocId, RevId)



        
          
        

    

  


  

      

          -spec doc_body_rev(db_name(), docid(), revid()) -> binary().


      


Document body key for a specific (non-current) revision. Used to store old revision bodies when updating a document.

  



  
    
      
    
    
      doc_current(DbName, DocId)



        
          
        

    

  


  

      

          -spec doc_current(db_name(), docid()) -> binary().


      


Document current state key (stores {rev, deleted, hlc})

  



  
    
      
    
    
      doc_current_end(DbName)



        
          
        

    

  


  

      

          -spec doc_current_end(db_name()) -> binary().


      


End marker for doc_current range scan

  



  
    
      
    
    
      doc_current_prefix(DbName)



        
          
        

    

  


  

      

          -spec doc_current_prefix(db_name()) -> binary().


      


Prefix for all doc_current keys in a database

  



  
    
      
    
    
      doc_entity(DbName, DocId)



        
          
        

    

  


  

      

          -spec doc_entity(db_name(), docid()) -> binary().


      


Document entity key for wide-column storage. Stores all document metadata as named columns: - rev: current revision ID - deleted: "true" or "false" - hlc: 12-byte encoded HLC timestamp - revtree: term_to_binary encoded revision tree

  



  
    
      
    
    
      doc_entity_end(DbName)



        
          
        

    

  


  

      

          -spec doc_entity_end(db_name()) -> binary().


      


End marker for doc_entity range scan

  



  
    
      
    
    
      doc_entity_prefix(DbName)



        
          
        

    

  


  

      

          -spec doc_entity_prefix(db_name()) -> binary().


      


Prefix for all doc_entity keys in a database

  



  
    
      
    
    
      doc_expiry(DbName, ExpiresMs, DocId)



        
          
        

    

  


  

      

          -spec doc_expiry(db_name(), non_neg_integer(), binary()) -> binary().


      


Doc TTL index row: sorted by expiry instant so the sweeper folds exactly the expired range.

  



  
    
      
    
    
      doc_expiry_prefix(DbName)



        
          
        

    

  


  

      

          -spec doc_expiry_prefix(db_name()) -> binary().


      


Prefix of all TTL index rows of a database.

  



  
    
      
    
    
      doc_expiry_upto(DbName, NowMs)



        
          
        

    

  


  

      

          -spec doc_expiry_upto(db_name(), non_neg_integer()) -> binary().


      


Exclusive upper bound covering every row expiring at or before NowMs (the doc id tail sorts above the bare instant, so bound at NowMs + 1).

  



  
    
      
    
    
      doc_hlc(DbName, HlcTS)



        
          
        

    

  


  

      

          -spec doc_hlc(db_name(), barrel_hlc:timestamp()) -> binary().


      


Document HLC key (for changes feed with HLC ordering) HLC timestamps are 12 bytes (8 wall_time + 4 logical)

  



  
    
      
    
    
      doc_hlc_end(DbName)



        
          
        

    

  


  

      

          -spec doc_hlc_end(db_name()) -> binary().


      


End marker for HLC range scan

  



  
    
      
    
    
      doc_hlc_prefix(DbName)



        
          
        

    

  


  

      

          -spec doc_hlc_prefix(db_name()) -> binary().


      


Prefix for all HLC keys

  



  
    
      
    
    
      doc_info(DbName, DocId)



        
          
        

    

  


  

      

          -spec doc_info(db_name(), docid()) -> binary().


      


Document info key (stores doc_info record)

  



  
    
      
    
    
      doc_info_end(DbName)



        
          
        

    

  


  

      

          -spec doc_info_end(db_name()) -> binary().


      


End marker for doc_info range scan

  



  
    
      
    
    
      doc_info_prefix(DbName)



        
          
        

    

  


  

      

          -spec doc_info_prefix(db_name()) -> binary().


      


Prefix for all doc_info keys in a database

  



  
    
      
    
    
      doc_paths_key(DbName, DocId)



        
          
        

    

  


  

      

          -spec doc_paths_key(db_name(), docid()) -> binary().


      


Reverse index key: doc_id -> list of indexed paths. Used to remove old paths when updating a document.

  



  
    
      
    
    
      doc_paths_prefix(DbName)



        
          
        

    

  


  

      

          -spec doc_paths_prefix(db_name()) -> binary().


      


Prefix for doc_paths keys.

  



  
    
      
    
    
      doc_rev(DbName, DocId, RevId)



        
          
        

    

  


  

      

          -spec doc_rev(db_name(), docid(), revid()) -> binary().


      


Document revision key (stores document body)

  



  
    
      
    
    
      doc_rev_prefix(DbName, DocId)



        
          
        

    

  


  

      

          -spec doc_rev_prefix(db_name(), docid()) -> binary().


      


Prefix for all revisions of a document

  



  
    
      
    
    
      doc_tree(DbName, DocId)



        
          
        

    

  


  

      

          -spec doc_tree(db_name(), docid()) -> binary().


      


Document revision tree key (stores revtree as term_to_binary)

  



  
    
      
    
    
      doc_version(DbName, DocId, VersionEnc)



        
          
        

    

  


  

      

          -spec doc_version(db_name(), docid(), binary()) -> binary().


      


Key for one non-current version of a document. Key format: prefix | db_name | doc_id | ':' | version (storage encoding, HLC-first, so the chain scans in causal order).

  



  
    
      
    
    
      doc_version_end(DbName, DocId)



        
          
        

    

  


  

      

          -spec doc_version_end(db_name(), docid()) -> binary().


      


End marker for a version chain scan.

  



  
    
      
    
    
      doc_version_prefix(DbName, DocId)



        
          
        

    

  


  

      

          -spec doc_version_prefix(db_name(), docid()) -> binary().


      


Start key for scanning a document's version chain.

  



  
    
      
    
    
      docid_bucket(DocId)



        
          
        

    

  


  

      

          -spec docid_bucket(docid()) -> binary().


      


Extract bucket (first 2 bytes) from DocId. Short DocIds are padded with zeros.

  



  
    
      
    
    
      encode_hlc(HlcTS)



        
          
        

    

  


  

      

          -spec encode_hlc(barrel_hlc:timestamp()) -> binary().


      


Encode HLC timestamp to binary (big-endian for sort order) Uses barrel_hlc:encode/1 which produces 12 bytes

  



  
    
      
    
    
      encode_path(Path)



        
          
        

    

  


  

      

          -spec encode_path([term()]) -> binary().


      


Encode a path for lexicographic ordering. Path components are encoded with length prefix and type tags. This ensures correct sort order across different types.

  



  
    
      
    
    
      encode_topic(Topic)



        
          
        

    

  


  

      

          -spec encode_topic(binary()) -> binary().


      


Encode topic for null-terminated storage. Topics are MQTT-style paths like "users/123/name"

  



  
    
      
    
    
      encode_view_key(Key)



        
          
        

    

  


  

      

          -spec encode_view_key(term()) -> binary().


      


Encode a view key for sorted storage Uses term_to_binary with ordered encoding to preserve Erlang term ordering

  



  
    
      
    
    
      history_end(DbName)



        
          
        

    

  


  

      

          -spec history_end(db_name()) -> binary().


      


End marker for a history range scan.

  



  
    
      
    
    
      history_key(DbName, HlcTS)



        
          
        

    

  


  

      

          -spec history_key(db_name(), barrel_hlc:timestamp()) -> binary().


      


Key for one history entry. The change-sequence HLC is issued locally and strictly increasing per database, so keys never collide and scan in write order.

  



  
    
      
    
    
      history_prefix(DbName)



        
          
        

    

  


  

      

          -spec history_prefix(db_name()) -> binary().


      


Start key for scanning a database's history.

  



  
    
      
    
    
      hlc_to_bucket(Hlc)



        
          
        

    

  


  

      

          -spec hlc_to_bucket(barrel_hlc:timestamp()) -> non_neg_integer().


      


Convert HLC to time bucket number.

  



  
    
      
    
    
      local_doc(DbName, DocId)



        
          
        

    

  


  

      

          -spec local_doc(db_name(), docid()) -> binary().


      


Local document key (not replicated) - legacy format in default CF

  



  
    
      
    
    
      local_doc_key(DbName, DocId)



        
          
        

    

  


  

      

          -spec local_doc_key(db_name(), docid()) -> binary().


      


Local document key for local_cf (per-database) Key format: DbName + NUL separator + DocId

  



  
    
      
    
    
      local_doc_prefix(DbName)



        
          
        

    

  


  

      

          -spec local_doc_prefix(db_name()) -> binary().


      


Prefix for all local docs in a database Use with local_fold to enumerate all local docs for a database.

  



  
    
      
    
    
      outbox_db_end(DbName)



        
          
        

    

  


  

      

          -spec outbox_db_end(db_name()) -> binary().


      


End marker for the whole-database outbox range.

  



  
    
      
    
    
      outbox_db_prefix(DbName)



        
          
        

    

  


  

      

          -spec outbox_db_prefix(db_name()) -> binary().


      


Start key for scanning ALL outbox entries of a database (every tag), for maintenance scans (timeline rewind).

  



  
    
      
    
    
      outbox_end(DbName, Tag)



        
          
        

    

  


  

      

          -spec outbox_end(db_name(), binary()) -> binary().


      


End marker for an outbox tag range scan.

  



  
    
      
    
    
      outbox_key(DbName, Tag, Hlc)



        
          
        

    

  


  

      

          -spec outbox_key(db_name(), binary(), barrel_hlc:timestamp()) -> binary().


      


Outbox key for a tagged entry. Key format: prefix | db_name | tag (null-terminated) | hlc The tag is an opaque binary chosen by the producer (e.g. <<"embed">>); the HLC gives time-ordered scans per tag and exact-key acks.

  



  
    
      
    
    
      outbox_prefix(DbName, Tag)



        
          
        

    

  


  

      

          -spec outbox_prefix(db_name(), binary()) -> binary().


      


Start key for scanning all outbox entries under a tag.

  



  
    
      
    
    
      parse_key(_)



        
          
        

    

  


  

      

          -spec parse_key(binary()) ->
                   {doc_entity, DbName :: binary(), DocId :: binary()} |
                   {doc_body_rev, DbName :: binary(), DocId :: binary(), Rev :: binary()} |
                   other.


      


Parse a key to determine its type and extract components. Used by compaction filter to identify doc_entity keys.

  



  
    
      
    
    
      path_bitmap_key(DbName, Path)



        
          
        

    

  


  

      

          -spec path_bitmap_key(db_name(), [term()]) -> binary().


      


Path bitmap key for bitmap index. Stores a bitmap of document positions matching a specific path+value.

  



  
    
      
    
    
      path_hlc(DbName, Topic, Hlc)



        
          
        

    

  


  

      

          -spec path_hlc(db_name(), binary(), barrel_hlc:timestamp()) -> binary().


      


Path-HLC key for indexing changes by topic path. Key format: prefix | db_name | topic (null-terminated) | hlc Topic is an MQTT-style path like "users/123/name"

  



  
    
      
    
    
      path_hlc_end(DbName, Topic)



        
          
        

    

  


  

      

          -spec path_hlc_end(db_name(), binary()) -> binary().


      


End marker for path_hlc range scan. Use with path_hlc_prefix or path_hlc for bounded range scans.

  



  
    
      
    
    
      path_hlc_prefix(DbName, Topic)



        
          
        

    

  


  

      

          -spec path_hlc_prefix(db_name(), binary()) -> binary().


      


Prefix for scanning path_hlc entries for a specific topic. Returns all changes under this topic since the beginning of time.

  



  
    
      
    
    
      path_hlc_wildcard_end(DbName, TopicPrefix)



        
          
        

    

  


  

      

          -spec path_hlc_wildcard_end(db_name(), binary()) -> binary().


      


End key for wildcard topic prefix matching (# patterns). Use with path_hlc_wildcard_start for bounded range scans matching all topics that start with the given prefix.

  



  
    
      
    
    
      path_hlc_wildcard_start(DbName, TopicPrefix)



        
          
        

    

  


  

      

          -spec path_hlc_wildcard_start(db_name(), binary()) -> binary().


      


Start key for wildcard topic prefix matching (# patterns). Unlike path_hlc_prefix, this does NOT include the null terminator, allowing the range to capture all topics that START with the prefix. Example: prefix "users" matches topics "users", "users/123", "users/abc/def", etc.

  



  
    
      
    
    
      path_index_end(DbName, Path)



        
          
        

    

  


  

      

          -spec path_index_end(db_name(), [term()]) -> binary().


      


End marker for path index range scan.

  



  
    
      
    
    
      path_index_key(DbName, Path, DocId)



        
          
        

    

  


  

      

          -spec path_index_key(db_name(), [term()], docid()) -> binary().


      


Path index key for a document path. Key format: prefix | db_name | encoded_path | docid Path includes the value at the end: [field1, field2, value]

  



  
    
      
    
    
      path_index_prefix(DbName, Path)



        
          
        

    

  


  

      

          -spec path_index_prefix(db_name(), [term()]) -> binary().


      


Prefix for scanning path index entries. Can be used with partial paths for prefix scans.

  



  
    
      
    
    
      path_posting_end(DbName, PathPrefix)



        
          
        

    

  


  

      

          -spec path_posting_end(db_name(), [term()]) -> binary().


      


End marker for posting list range scan.

  



  
    
      
    
    
      path_posting_key(DbName, Path)



        
          
        

    

  


  

      

          -spec path_posting_key(db_name(), [term()]) -> binary().


      


Posting list key for path index. Key format: prefix | db_name | encoded_path (NO DocId - DocIds are in value) Path includes the value at the end: [field1, field2, value]

  



  
    
      
    
    
      path_posting_prefix(DbName, PathPrefix)



        
          
        

    

  


  

      

          -spec path_posting_prefix(db_name(), [term()]) -> binary().


      


Prefix for scanning posting list entries. Can be used with partial paths for prefix scans.

  



  
    
      
    
    
      path_stats_key(DbName, Path)



        
          
        

    

  


  

      

          -spec path_stats_key(db_name(), [term()]) -> binary().


      


Path stats key for cardinality counter. Stores the count of documents matching a specific path+value.

  



  
    
      
    
    
      prefix_changes_end(DbName, Prefix, EndBucket)



        
          
        

    

  


  

      

          -spec prefix_changes_end(db_name(), binary(), non_neg_integer()) -> binary().


      


End key for prefix changes range scan. Creates an upper bound key that's lexicographically after all bucket keys for this prefix.

  



  
    
      
    
    
      prefix_changes_head(DbName, Prefix)



        
          
        

    

  


  

      

          -spec prefix_changes_head(db_name(), binary()) -> binary().


      


A prefix changes key without its bucket: the key is the head followed by Bucket:32/big.

  



  
    
      
    
    
      prefix_changes_key(DbName, Prefix, Bucket)



        
          
        

    

  


  

      

          -spec prefix_changes_key(db_name(), binary(), non_neg_integer()) -> binary().


      


Create prefix changes key for a specific bucket. Key format: PREFIX_CHANGES | db_name | prefix | 0x00 | bucket (4 bytes BE)

  



  
    
      
    
    
      prefix_changes_start(DbName, Prefix, StartBucket)



        
          
        

    

  


  

      

          -spec prefix_changes_start(db_name(), binary(), non_neg_integer()) -> binary().


      


Start key for prefix changes range scan. Used to scan from a specific bucket onwards.

  



  
    
      
    
    
      system_doc_key(DocId)



        
          
        

    

  


  

      

          -spec system_doc_key(docid()) -> binary().


      


System (global) document key for local_cf Key format: "_system" + NUL separator + DocId

  



  
    
      
    
    
      system_doc_prefix()



        
          
        

    

  


  

      

          -spec system_doc_prefix() -> binary().


      


Prefix for all system docs Use with local_fold to enumerate all system docs.

  



  
    
      
    
    
      truncate_value(Bin)



        
          
        

    

  


  

      

          -spec truncate_value(term()) -> term().


      


Truncate a value to max 128 bytes for value-first index. Only applies to binary values; other types are unchanged.

  



  
    
      
    
    
      value_index_end(DbName, Value, Path)



        
          
        

    

  


  

      

          -spec value_index_end(db_name(), term(), [term()]) -> binary().


      


End marker for value-first index range scan.

  



  
    
      
    
    
      value_index_key(DbName, Value, Path, DocId)



        
          
        

    

  


  

      

          -spec value_index_key(db_name(), term(), [term()], docid()) -> binary().


      


Value-first index key for iterable equality queries. Format: [value_prefix, path, DocId] enables prefix scan with early termination. Unlike value_posting_key which stores DocIds in a posting list, this stores one key per DocId allowing iteration without full deserialization.

  



  
    
      
    
    
      value_index_prefix(DbName, Value, Path)



        
          
        

    

  


  

      

          -spec value_index_prefix(db_name(), term(), [term()]) -> binary().


      


Prefix for scanning value-first index by value and path. Use this to find all DocIds matching a specific (path, value) pair.

  



  
    
      
    
    
      value_posting_bucket_end(DbName, Value, Path)



        
          
        

    

  


  

      

          -spec value_posting_bucket_end(db_name(), term(), [term()]) -> binary().


      


End marker for bucketed posting list range scan.

  



  
    
      
    
    
      value_posting_bucket_key(DbName, Value, Path, DocId)



        
          
        

    

  


  

      

          -spec value_posting_bucket_key(db_name(), term(), [term()], docid()) -> binary().


      


Bucketed posting list key for sorted iteration. Format: [value_prefix, path, bucket] where bucket is first 2 bytes of DocId. This splits posting lists by DocId prefix, enabling: - Sorted iteration (buckets are in lexicographic order) - Smaller chunks (faster decode per bucket) - Early termination in intersection

  



  
    
      
    
    
      value_posting_bucket_prefix(DbName, Value, Path)



        
          
        

    

  


  

      

          -spec value_posting_bucket_prefix(db_name(), term(), [term()]) -> binary().


      


Prefix for scanning bucketed posting lists for a path+value. Use this to iterate all buckets in sorted order.

  



  
    
      
    
    
      value_posting_end(DbName, Value)



        
          
        

    

  


  

      

          -spec value_posting_end(db_name(), term()) -> binary().


      


End marker for value-first posting list range scan.

  



  
    
      
    
    
      value_posting_key(DbName, Value, Path)



        
          
        

    

  


  

      

          -spec value_posting_key(db_name(), term(), [term()]) -> binary().


      


Value-first posting list key for fast equality queries. Key format: prefix | db_name | value_prefix | encoded_path Value is truncated to 128 bytes max for efficient prefix scans. Path is the field path WITHOUT the value (e.g., [&lt;&lt;"type"&gt;&gt;] for type=user)

  



  
    
      
    
    
      value_posting_prefix(DbName, Value)



        
          
        

    

  


  

      

          -spec value_posting_prefix(db_name(), term()) -> binary().


      


Prefix for scanning value-first posting lists by value. Use this to find all paths with a specific value.

  



  
    
      
    
    
      view_by_docid(DbName, ViewId, DocId)



        
          
        

    

  


  

      

          -spec view_by_docid(db_name(), binary(), docid()) -> binary().


      


View by docid key (tracks which index entries belong to each doc)

  



  
    
      
    
    
      view_by_docid_end(DbName, ViewId, DocId)



        
          
        

    

  


  

      

          -spec view_by_docid_end(db_name(), binary(), docid()) -> binary().


      


End marker for view by docid range scan

  



  
    
      
    
    
      view_by_docid_prefix(DbName, ViewId, DocId)



        
          
        

    

  


  

      

          -spec view_by_docid_prefix(db_name(), binary(), docid()) -> binary().


      


Prefix for view by docid entries

  



  
    
      
    
    
      view_index(DbName, ViewId, IndexKey)



        
          
        

    

  


  

      

          -spec view_index(db_name(), binary(), binary()) -> binary().


      


View index entry key

  



  
    
      
    
    
      view_index_end(DbName, ViewId)



        
          
        

    

  


  

      

          -spec view_index_end(db_name(), binary()) -> binary().


      


End marker for view index range scan

  



  
    
      
    
    
      view_index_prefix(DbName, ViewId)



        
          
        

    

  


  

      

          -spec view_index_prefix(db_name(), binary()) -> binary().


      


Prefix for view index entries

  



  
    
      
    
    
      view_meta(DbName, ViewId)



        
          
        

    

  


  

      

          -spec view_meta(db_name(), binary()) -> binary().


      


View metadata key

  



  
    
      
    
    
      view_seq(DbName, ViewId)



        
          
        

    

  


  

      

          -spec view_seq(db_name(), binary()) -> binary().


      


View indexed sequence key
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barrel_store_rocksdb 
    



      
RocksDB storage backend for barrel_docdb
Implements the barrel_store behaviour using RocksDB 2.4.0.

      


      
        Summary


  
    Types
  


    
      
        db_ref/0

      


    


    
      
        read_profile/0

      


    


    
      
        snapshot/0

      


    





  
    Functions
  


    
      
        add_to_batch(_, _, Operations)

      


        Append operations to a batch from build_batch/2. On failure the batch is released and the error raised.



    


    
      
        batch_put_entity(Batch, Key, Columns)

      


        Add entity put to a batch Helper for building batch operations with entities Uses fixed binary format encoding for performance.



    


    
      
        body_delete(_, Key)

      


        Delete a value from the body column family



    


    
      
        body_get(_, Key)

      


        Get a value from the body column family



    


    
      
        body_get_with_snapshot(_, Key, Snapshot)

      


        Get a value from the body column family with a snapshot.



    


    
      
        body_multi_get(DbRef, Keys)

      


        Get multiple values from the body column family (batch read) Uses short_range profile by default.



    


    
      
        body_multi_get(_, Keys, Profile)

      


        Get multiple values from body CF with explicit read profile. BlobDB has different I/O characteristics than LSM - use appropriate profile: - point: Small batches (<50 keys), cache friendly - short_range: Medium batches (50-200 keys), auto readahead - long_scan: Large batches (>200 keys), avoid cache pollution, explicit readahead



    


    
      
        body_multi_get_with_snapshot(DbRef, Keys, Snapshot)

      


        Get multiple values from body CF with snapshot for consistent reads. Uses short_range profile by default.



    


    
      
        body_multi_get_with_snapshot(_, Keys, Snapshot, Profile)

      


        Get multiple values from body CF with snapshot and explicit read profile.



    


    
      
        body_put(DbRef, Key, Value)

      


        Put a value in the body column family



    


    
      
        body_put(_, Key, Value, Opts)

      


        Put a value in the body column family with options



    


    
      
        build_batch(DbRef, Operations)

      


        Build the RocksDB batch of the operations (see write_batch/3) without writing it, so another process can write it.



    


    
      
        checkpoint(_, Path)

      


        Hard-link snapshot of the whole database (all column families) into a new directory. RocksDB flushes the memtable itself; the target path must not exist. The checkpoint dir is a fully independent database.



    


    
      
        close(_)

      


        Close the database



    


    
      
        compact_default_cf(_)

      


        Trigger compaction on the default column family This runs the compaction filter which prunes old revisions. Flushes memtable first, then forces full compaction to ensure filter runs.



    


    
      
        decode_entity(_)

      


        Decode entity from fixed binary format (v4).



    


    
      
        delete(_, Key)

      


        Delete a key



    


    
      
        delete_entity(_, Key)

      


        Delete an entity



    


    
      
        encode_entity(Columns)

      


        Encode entity columns to fixed binary format. Format v4 (version vectors; the rev-tree formats are gone, pre-1.0 format break): <<VerLen:16, Version/binary, Deleted:8, HlcLen:16, Hlc/binary, VVLen:32, VV/binary, CreatedAtLen:16, CreatedAt/binary, ExpiresAt:64, Tier:8, NConflicts:16, EmbExt/binary>> The embedding extension <<EmbLen:32, Emb/binary, EmbSrc:8>> is appended only when a vector is stored (src 0 = client, 1 = computed).



    


    
      
        fold(_, Prefix, Fun, Acc)

      


        Fold over all keys with a given prefix



    


    
      
        fold_range(_, StartKey, EndKey, Fun, Acc)

      


        Fold over a key range with default read options



    


    
      
        fold_range(DbRef, StartKey, EndKey, Fun, Acc, Profile)

      


        Fold over a key range with explicit read profile Profile controls RocksDB read options for different access patterns. Currently all profiles use defaults; infrastructure for future tuning.



    


    
      
        fold_range_limit(DbRef, StartKey, EndKey, Fun, Acc, Limit)

      


        Fold over a key range with auto-selected read profile based on limit. Automatically chooses appropriate RocksDB read options: - Limit =< 10: point profile (fill_cache=true) - Limit =< 100: short_range profile (fill_cache=true) - Limit > 100 or infinity: long_scan profile (fill_cache=false, readahead)



    


    
      
        fold_range_long_scan(_, StartKey, EndKey, Fun, Acc0)

      


        Fold over a key range optimized for long sequential scans Uses readahead_size for prefetching and fill_cache=false to avoid cache pollution. Best for scanning large datasets like full changes feed.



    


    
      
        fold_range_posting(_, StartKey, EndKey, Fun, Acc0)

      


        Fold over posting list entries in a range



    


    
      
        fold_range_posting_compare(_, StartKey, EndKey, Fun, Acc0)

      


        Fold over posting list entries for compare/range queries with bloom filter. Uses total_order_seek=false to enable bloom filter optimization. Unlike prefix fold, does NOT use prefix_same_as_start since range queries may span multiple value prefixes (e.g., age > 50 spans 51, 52, 53...).



    


    
      
        fold_range_posting_compare_with_snapshot(_, StartKey, EndKey, Fun, Acc0, Snapshot)

      


        Fold over posting list entries for compare/range queries with snapshot. Same as fold_range_posting_compare but uses a snapshot for consistent reads.



    


    
      
        fold_range_posting_prefix(_, StartKey, EndKey, Fun, Acc0)

      


        Fold over posting list entries with prefix bloom optimization Uses prefix_same_as_start=true to stop at prefix boundary and total_order_seek=false to enable prefix bloom filter. Use this for prefix queries where all keys share a common prefix.



    


    
      
        fold_range_posting_prefix_with_snapshot(_, StartKey, EndKey, Fun, Acc0, Snapshot)

      


        Fold over posting list entries with prefix bloom and snapshot



    


    
      
        fold_range_posting_reverse(_, StartKey, EndKey, Fun, Acc0)

      


        Fold over posting list entries in a range in reverse order



    


    
      
        fold_range_posting_with_snapshot(_, StartKey, EndKey, Fun, Acc0, Snapshot)

      


        Fold over posting list entries with snapshot for consistent reads



    


    
      
        fold_range_prefix_with_snapshot(_, StartKey, EndKey, Fun, Acc0, Snapshot)

      


        Fold over a key range with prefix bloom optimization and snapshot Uses prefix_same_as_start=true to stop at prefix boundary and total_order_seek=false to enable prefix bloom filter. Use this for prefix queries where all keys share a common prefix (e.g., value_index scans).



    


    
      
        fold_range_reverse(_, StartKey, EndKey, Fun, Acc)

      


        Fold over a key range in reverse order with default options Useful for building sorted lists with prepend: [Item | Acc]



    


    
      
        fold_range_reverse(DbRef, StartKey, EndKey, Fun, Acc, Profile)

      


        Fold over a key range in reverse order with explicit read profile



    


    
      
        fold_range_with_snapshot(_, StartKey, EndKey, Fun, Acc0, Snapshot)

      


        Fold over a key range with snapshot for consistent reads The fold function receives (Key, Value, Acc) and should return: {ok, NewAcc} - continue iteration {stop, FinalAcc} - stop iteration early



    


    
      
        get(_, Key)

      


        Get a value by key



    


    
      
        get_db_size(DbRef)

      


        Get estimated database size in bytes Uses RocksDB's estimate-live-data-size property as primary metric, falling back to total-sst-files-size if not available.



    


    
      
        get_entity(_, Key)

      


        Get a wide-column entity from the default column family Returns {ok, [{Name, Value}]} or not_found Uses fast binary decoding instead of term_to_binary.



    


    
      
        get_entity_with_snapshot(_, Key, Snapshot)

      


        Get a wide-column entity with a snapshot for consistent reads.



    


    
      
        get_property(_, Property)

      


        Get a specific RocksDB property Common properties: - "rocksdb.estimate-live-data-size" - estimated size of live data - "rocksdb.total-sst-files-size" - total size of SST files - "rocksdb.estimate-num-keys" - estimated number of keys - "rocksdb.cur-size-all-mem-tables" - current size of all memtables



    


    
      
        get_stats(_)

      


        Get RocksDB statistics Returns all available statistics as a proplist.



    


    
      
        get_with_snapshot(_, Key, Snapshot)

      


        Get with a snapshot for consistent reads



    


    
      
        key_exists(_, Key)

      


        Check if a key exists. Uses rocksdb:get which leverages BloomFilter for fast negative lookups. Much faster than iterator seek for single key checks.



    


    
      
        local_delete(_, Key)

      


        Delete a local document



    


    
      
        local_fold(_, Prefix, Fun, Acc0)

      


        Fold over local documents with a prefix Useful for listing all local docs for a database or all system docs.



    


    
      
        local_get(_, Key)

      


        Get a local document



    


    
      
        local_put(_, Key, Value)

      


        Put a local document



    


    
      
        merge(_, Key, Delta)

      


        Merge a value with the counter merge operator



    


    
      
        multi_get(_, Keys)

      


        Get multiple values by keys (batch read)



    


    
      
        multi_get_entity(_, Keys)

      


        Get multiple wide-column entities (batch read) Uses fast binary decoding instead of term_to_binary.



    


    
      
        multi_get_entity_with_snapshot(_, Keys, Snapshot)

      


        Get multiple wide-column entities with a snapshot for consistent reads.



    


    
      
        multi_get_with_snapshot(_, Keys, Snapshot)

      


        Multi-get with a snapshot for consistent reads



    


    
      
        multi_key_exists(_, Keys)

      


        Check if multiple keys exist (batch existence check). Uses multi_get internally and converts to boolean results. Much faster than calling key_exists for each key individually.



    


    
      
        open(Path, Options)

      


        Open a RocksDB database with column families. Writable opens create missing CFs; read_only => true uses OpenForReadOnly.



    


    
      
        posting_append(_, Key, DocId)

      


        Append a DocId to a posting list



    


    
      
        posting_get(_, Key)

      


        Get a posting list from the posting column family Returns list of active DocIds (tombstoned entries are filtered)



    


    
      
        posting_get_binary(_, Key)

      


        Get raw posting list binary from the posting column family. Returns the binary without decoding, for use with postings_open/1.



    


    
      
        posting_multi_get(_, Keys)

      


        Get multiple posting lists from the posting column family (batch read)



    


    
      
        posting_remove(_, Key, DocId)

      


        Remove a DocId from a posting list using tombstone marker



    


    
      
        put(DbRef, Key, Value)

      


        Put a key-value pair



    


    
      
        put(_, Key, Value, Opts)

      


        Put a key-value pair with options



    


    
      
        put_entity(DbRef, Key, Columns)

      


        Put an entity in the default column family Columns is a list of {Name, Value} tuples where Name and Value are binaries. Uses fixed binary format encoding for performance.



    


    
      
        put_entity(_, Key, Columns, Opts)

      


        Put an entity with options Uses fixed binary format encoding for performance.



    


    
      
        release_snapshot(Snapshot)

      


        Release a snapshot



    


    
      
        safe_release_snapshot(Snapshot)

      


        Release a snapshot, swallowing any error. Use on cleanup paths where the handle may already be gone (process termination, cursor expiry) and crashing is undesirable.



    


    
      
        snapshot(_)

      


        Create a snapshot for consistent reads



    


    
      
        write_batch(DbRef, Operations)

      


        Execute a batch of operations atomically (async by default)



    


    
      
        write_batch(DbRef, Operations, Opts)

      


        Execute a batch of operations atomically with options Options: - sync: boolean() - if true, sync to disk before returning (default: false) Operations: - {put, Key, Value} - put to default CF - {delete, Key} - delete from default CF - {merge, Key, Delta} - merge counter in default CF - {posting_append, Key, DocId} - append DocId to posting list - {posting_remove, Key, DocId} - remove DocId from posting list - {body_put, Key, Value} - put to body CF (BlobDB) - {body_delete, Key} - delete from body CF - {entity_put, Key, Columns} - put wide-column entity to default CF - {entity_delete, Key} - delete entity from default CF - {local_put, Key, Value} - put to local CF (config/state) - {local_delete, Key} - delete from local CF



    





      


      
        Types


        


  
    
      
    
    
      db_ref/0



        
          
        

    

  


  

      

          -type db_ref() ::
          #{ref := rocksdb:db_handle(),
            path := string(),
            default_cf := rocksdb:cf_handle(),
            bitmap_cf := rocksdb:cf_handle(),
            posting_cf := rocksdb:cf_handle(),
            body_cf := rocksdb:cf_handle(),
            local_cf := rocksdb:cf_handle(),
            env => rocksdb:env_handle()}.


      



  



  
    
      
    
    
      read_profile/0



        
          
        

    

  


  

      

          -type read_profile() :: point | short_range | long_scan.


      



  



  
    
      
    
    
      snapshot/0



        
          
        

    

  


  

      

          -type snapshot() :: rocksdb:snapshot_handle().


      



  


        

      

      
        Functions


        


  
    
      
    
    
      add_to_batch(_, _, Operations)



        
          
        

    

  


  

      

          -spec add_to_batch(db_ref(), {batch, rocksdb:batch_handle()}, list()) -> {batch, rocksdb:batch_handle()}.


      


Append operations to a batch from build_batch/2. On failure the batch is released and the error raised.

  



  
    
      
    
    
      batch_put_entity(Batch, Key, Columns)



        
          
        

    

  


  

      

          -spec batch_put_entity(rocksdb:batch_handle(), binary(), [{binary(), binary()}]) -> ok.


      


Add entity put to a batch Helper for building batch operations with entities Uses fixed binary format encoding for performance.

  



  
    
      
    
    
      body_delete(_, Key)



        
          
        

    

  


  

      

          -spec body_delete(db_ref(), binary()) -> ok | {error, term()}.


      


Delete a value from the body column family

  



  
    
      
    
    
      body_get(_, Key)



        
          
        

    

  


  

      

          -spec body_get(db_ref(), binary()) -> {ok, binary()} | not_found | {error, term()}.


      


Get a value from the body column family

  



  
    
      
    
    
      body_get_with_snapshot(_, Key, Snapshot)



        
          
        

    

  


  

      

          -spec body_get_with_snapshot(db_ref(), binary(), snapshot()) ->
                                {ok, binary()} | not_found | {error, term()}.


      


Get a value from the body column family with a snapshot.

  



  
    
      
    
    
      body_multi_get(DbRef, Keys)



        
          
        

    

  


  

      

          -spec body_multi_get(db_ref(), [binary()]) -> [{ok, binary()} | not_found | {error, term()}].


      


Get multiple values from the body column family (batch read) Uses short_range profile by default.

  



  
    
      
    
    
      body_multi_get(_, Keys, Profile)



        
          
        

    

  


  

      

          -spec body_multi_get(db_ref(), [binary()], read_profile()) ->
                        [{ok, binary()} | not_found | {error, term()}].


      


Get multiple values from body CF with explicit read profile. BlobDB has different I/O characteristics than LSM - use appropriate profile: - point: Small batches (<50 keys), cache friendly - short_range: Medium batches (50-200 keys), auto readahead - long_scan: Large batches (>200 keys), avoid cache pollution, explicit readahead

  



  
    
      
    
    
      body_multi_get_with_snapshot(DbRef, Keys, Snapshot)



        
          
        

    

  


  

      

          -spec body_multi_get_with_snapshot(db_ref(), [binary()], snapshot()) ->
                                      [{ok, binary()} | not_found | {error, term()}].


      


Get multiple values from body CF with snapshot for consistent reads. Uses short_range profile by default.

  



  
    
      
    
    
      body_multi_get_with_snapshot(_, Keys, Snapshot, Profile)



        
          
        

    

  


  

      

          -spec body_multi_get_with_snapshot(db_ref(), [binary()], snapshot(), read_profile()) ->
                                      [{ok, binary()} | not_found | {error, term()}].


      


Get multiple values from body CF with snapshot and explicit read profile.

  



  
    
      
    
    
      body_put(DbRef, Key, Value)



        
          
        

    

  


  

      

          -spec body_put(db_ref(), binary(), binary()) -> ok | {error, term()}.


      


Put a value in the body column family

  



  
    
      
    
    
      body_put(_, Key, Value, Opts)



        
          
        

    

  


  

      

          -spec body_put(db_ref(), binary(), binary(), list()) -> ok | {error, term()}.


      


Put a value in the body column family with options

  



  
    
      
    
    
      build_batch(DbRef, Operations)



        
          
        

    

  


  

      

          -spec build_batch(db_ref(), list()) -> {batch, rocksdb:batch_handle()}.


      


Build the RocksDB batch of the operations (see write_batch/3) without writing it, so another process can write it.

  



  
    
      
    
    
      checkpoint(_, Path)



        
          
        

    

  


  

      

          -spec checkpoint(db_ref(), string()) -> ok | {error, term()}.


      


Hard-link snapshot of the whole database (all column families) into a new directory. RocksDB flushes the memtable itself; the target path must not exist. The checkpoint dir is a fully independent database.

  



  
    
      
    
    
      close(_)



        
          
        

    

  


  

      

          -spec close(db_ref()) -> ok.


      


Close the database

  



  
    
      
    
    
      compact_default_cf(_)



        
          
        

    

  


  

      

          -spec compact_default_cf(db_ref()) -> ok | {error, term()}.


      


Trigger compaction on the default column family This runs the compaction filter which prunes old revisions. Flushes memtable first, then forces full compaction to ensure filter runs.

  



  
    
      
    
    
      decode_entity(_)



        
          
        

    

  


  

      

          -spec decode_entity(binary()) -> [{binary(), term()}].


      


Decode entity from fixed binary format (v4).

  



  
    
      
    
    
      delete(_, Key)



        
          
        

    

  


  

      

          -spec delete(db_ref(), binary()) -> ok | {error, term()}.


      


Delete a key

  



  
    
      
    
    
      delete_entity(_, Key)



        
          
        

    

  


  

      

          -spec delete_entity(db_ref(), binary()) -> ok | {error, term()}.


      


Delete an entity

  



  
    
      
    
    
      encode_entity(Columns)



        
          
        

    

  


  

      

          -spec encode_entity([{binary(), term()}]) -> binary().


      


Encode entity columns to fixed binary format. Format v4 (version vectors; the rev-tree formats are gone, pre-1.0 format break): <<VerLen:16, Version/binary, Deleted:8, HlcLen:16, Hlc/binary, VVLen:32, VV/binary, CreatedAtLen:16, CreatedAt/binary, ExpiresAt:64, Tier:8, NConflicts:16, EmbExt/binary>> The embedding extension <<EmbLen:32, Emb/binary, EmbSrc:8>> is appended only when a vector is stored (src 0 = client, 1 = computed).

  



  
    
      
    
    
      fold(_, Prefix, Fun, Acc)



        
          
        

    

  


  

      

          -spec fold(db_ref(), binary(), fun(), term()) -> term().


      


Fold over all keys with a given prefix

  



  
    
      
    
    
      fold_range(_, StartKey, EndKey, Fun, Acc)



        
          
        

    

  


  

      

          -spec fold_range(db_ref(), binary(), binary(), fun(), term()) -> term().


      


Fold over a key range with default read options

  



  
    
      
    
    
      fold_range(DbRef, StartKey, EndKey, Fun, Acc, Profile)



        
          
        

    

  


  

      

          -spec fold_range(db_ref(), binary(), binary(), fun(), term(), read_profile()) -> term().


      


Fold over a key range with explicit read profile Profile controls RocksDB read options for different access patterns. Currently all profiles use defaults; infrastructure for future tuning.

  



  
    
      
    
    
      fold_range_limit(DbRef, StartKey, EndKey, Fun, Acc, Limit)



        
          
        

    

  


  

      

          -spec fold_range_limit(db_ref(), binary(), binary(), fun(), term(), non_neg_integer() | infinity) ->
                          term().


      


Fold over a key range with auto-selected read profile based on limit. Automatically chooses appropriate RocksDB read options: - Limit =< 10: point profile (fill_cache=true) - Limit =< 100: short_range profile (fill_cache=true) - Limit > 100 or infinity: long_scan profile (fill_cache=false, readahead)
This is the recommended function for range queries with known limits.

  



  
    
      
    
    
      fold_range_long_scan(_, StartKey, EndKey, Fun, Acc0)



        
          
        

    

  


  

      

          -spec fold_range_long_scan(db_ref(), binary(), binary(), fun(), term()) -> term().


      


Fold over a key range optimized for long sequential scans Uses readahead_size for prefetching and fill_cache=false to avoid cache pollution. Best for scanning large datasets like full changes feed.

  



  
    
      
    
    
      fold_range_posting(_, StartKey, EndKey, Fun, Acc0)



        
          
        

    

  


  

      

          -spec fold_range_posting(db_ref(), binary(), binary(), fun(), term()) -> term().


      


Fold over posting list entries in a range

  



  
    
      
    
    
      fold_range_posting_compare(_, StartKey, EndKey, Fun, Acc0)



        
          
        

    

  


  

      

          -spec fold_range_posting_compare(db_ref(), binary(), binary(), fun(), term()) -> term().


      


Fold over posting list entries for compare/range queries with bloom filter. Uses total_order_seek=false to enable bloom filter optimization. Unlike prefix fold, does NOT use prefix_same_as_start since range queries may span multiple value prefixes (e.g., age > 50 spans 51, 52, 53...).

  



  
    
      
    
    
      fold_range_posting_compare_with_snapshot(_, StartKey, EndKey, Fun, Acc0, Snapshot)



        
          
        

    

  


  

      

          -spec fold_range_posting_compare_with_snapshot(db_ref(), binary(), binary(), fun(), term(), snapshot()) ->
                                                  term().


      


Fold over posting list entries for compare/range queries with snapshot. Same as fold_range_posting_compare but uses a snapshot for consistent reads.

  



  
    
      
    
    
      fold_range_posting_prefix(_, StartKey, EndKey, Fun, Acc0)



        
          
        

    

  


  

      

          -spec fold_range_posting_prefix(db_ref(), binary(), binary(), fun(), term()) -> term().


      


Fold over posting list entries with prefix bloom optimization Uses prefix_same_as_start=true to stop at prefix boundary and total_order_seek=false to enable prefix bloom filter. Use this for prefix queries where all keys share a common prefix.

  



  
    
      
    
    
      fold_range_posting_prefix_with_snapshot(_, StartKey, EndKey, Fun, Acc0, Snapshot)



        
          
        

    

  


  

      

          -spec fold_range_posting_prefix_with_snapshot(db_ref(), binary(), binary(), fun(), term(), snapshot()) ->
                                                 term().


      


Fold over posting list entries with prefix bloom and snapshot

  



  
    
      
    
    
      fold_range_posting_reverse(_, StartKey, EndKey, Fun, Acc0)



        
          
        

    

  


  

      

          -spec fold_range_posting_reverse(db_ref(), binary(), binary(), fun(), term()) -> term().


      


Fold over posting list entries in a range in reverse order

  



  
    
      
    
    
      fold_range_posting_with_snapshot(_, StartKey, EndKey, Fun, Acc0, Snapshot)



        
          
        

    

  


  

      

          -spec fold_range_posting_with_snapshot(db_ref(), binary(), binary(), fun(), term(), snapshot()) ->
                                          term().


      


Fold over posting list entries with snapshot for consistent reads

  



  
    
      
    
    
      fold_range_prefix_with_snapshot(_, StartKey, EndKey, Fun, Acc0, Snapshot)



        
          
        

    

  


  

      

          -spec fold_range_prefix_with_snapshot(db_ref(), binary(), binary(), fun(), term(), snapshot()) -> term().


      


Fold over a key range with prefix bloom optimization and snapshot Uses prefix_same_as_start=true to stop at prefix boundary and total_order_seek=false to enable prefix bloom filter. Use this for prefix queries where all keys share a common prefix (e.g., value_index scans).

  



  
    
      
    
    
      fold_range_reverse(_, StartKey, EndKey, Fun, Acc)



        
          
        

    

  


  

      

          -spec fold_range_reverse(db_ref(), binary(), binary(), fun(), term()) -> term().


      


Fold over a key range in reverse order with default options Useful for building sorted lists with prepend: [Item | Acc]

  



  
    
      
    
    
      fold_range_reverse(DbRef, StartKey, EndKey, Fun, Acc, Profile)



        
          
        

    

  


  

      

          -spec fold_range_reverse(db_ref(), binary(), binary(), fun(), term(), read_profile()) -> term().


      


Fold over a key range in reverse order with explicit read profile

  



  
    
      
    
    
      fold_range_with_snapshot(_, StartKey, EndKey, Fun, Acc0, Snapshot)



        
          
        

    

  


  

      

          -spec fold_range_with_snapshot(db_ref(), binary(), binary(), fun(), term(), snapshot()) -> term().


      


Fold over a key range with snapshot for consistent reads The fold function receives (Key, Value, Acc) and should return: {ok, NewAcc} - continue iteration {stop, FinalAcc} - stop iteration early

  



  
    
      
    
    
      get(_, Key)



        
          
        

    

  


  

      

          -spec get(db_ref(), binary()) -> {ok, binary()} | not_found | {error, term()}.


      


Get a value by key

  



  
    
      
    
    
      get_db_size(DbRef)



        
          
        

    

  


  

      

          -spec get_db_size(db_ref()) -> {ok, non_neg_integer()} | {error, term()}.


      


Get estimated database size in bytes Uses RocksDB's estimate-live-data-size property as primary metric, falling back to total-sst-files-size if not available.

  



  
    
      
    
    
      get_entity(_, Key)



        
          
        

    

  


  

      

          -spec get_entity(db_ref(), binary()) -> {ok, [{binary(), binary()}]} | not_found | {error, term()}.


      


Get a wide-column entity from the default column family Returns {ok, [{Name, Value}]} or not_found Uses fast binary decoding instead of term_to_binary.

  



  
    
      
    
    
      get_entity_with_snapshot(_, Key, Snapshot)



        
          
        

    

  


  

      

          -spec get_entity_with_snapshot(db_ref(), binary(), snapshot()) ->
                                  {ok, [{binary(), binary()}]} | not_found | {error, term()}.


      


Get a wide-column entity with a snapshot for consistent reads.

  



  
    
      
    
    
      get_property(_, Property)



        
          
        

    

  


  

      

          -spec get_property(db_ref(), binary()) -> {ok, binary()} | {error, term()}.


      


Get a specific RocksDB property Common properties: - "rocksdb.estimate-live-data-size" - estimated size of live data - "rocksdb.total-sst-files-size" - total size of SST files - "rocksdb.estimate-num-keys" - estimated number of keys - "rocksdb.cur-size-all-mem-tables" - current size of all memtables

  



  
    
      
    
    
      get_stats(_)



        
          
        

    

  


  

      

          -spec get_stats(db_ref()) -> {ok, list()} | {error, term()}.


      


Get RocksDB statistics Returns all available statistics as a proplist.

  



  
    
      
    
    
      get_with_snapshot(_, Key, Snapshot)



        
          
        

    

  


  

      

          -spec get_with_snapshot(db_ref(), binary(), snapshot()) -> {ok, binary()} | not_found | {error, term()}.


      


Get with a snapshot for consistent reads

  



  
    
      
    
    
      key_exists(_, Key)



        
          
        

    

  


  

      

          -spec key_exists(db_ref(), binary()) -> boolean().


      


Check if a key exists. Uses rocksdb:get which leverages BloomFilter for fast negative lookups. Much faster than iterator seek for single key checks.

  



  
    
      
    
    
      local_delete(_, Key)



        
          
        

    

  


  

      

          -spec local_delete(db_ref(), binary()) -> ok | {error, term()}.


      


Delete a local document

  



  
    
      
    
    
      local_fold(_, Prefix, Fun, Acc0)



        
          
        

    

  


  

      

          -spec local_fold(db_ref(), binary(), fun((binary(), binary(), term()) -> term()), term()) -> term().


      


Fold over local documents with a prefix Useful for listing all local docs for a database or all system docs.

  



  
    
      
    
    
      local_get(_, Key)



        
          
        

    

  


  

      

          -spec local_get(db_ref(), binary()) -> {ok, binary()} | not_found | {error, term()}.


      


Get a local document

  



  
    
      
    
    
      local_put(_, Key, Value)



        
          
        

    

  


  

      

          -spec local_put(db_ref(), binary(), binary()) -> ok | {error, term()}.


      


Put a local document

  



  
    
      
    
    
      merge(_, Key, Delta)



        
          
        

    

  


  

      

          -spec merge(db_ref(), binary(), integer()) -> ok | {error, term()}.


      


Merge a value with the counter merge operator

  



  
    
      
    
    
      multi_get(_, Keys)



        
          
        

    

  


  

      

          -spec multi_get(db_ref(), [binary()]) -> [{ok, binary()} | not_found | {error, term()}].


      


Get multiple values by keys (batch read)

  



  
    
      
    
    
      multi_get_entity(_, Keys)



        
          
        

    

  


  

      

          -spec multi_get_entity(db_ref(), [binary()]) ->
                          [{ok, [{binary(), binary()}]} | not_found | {error, term()}].


      


Get multiple wide-column entities (batch read) Uses fast binary decoding instead of term_to_binary.

  



  
    
      
    
    
      multi_get_entity_with_snapshot(_, Keys, Snapshot)



        
          
        

    

  


  

      

          -spec multi_get_entity_with_snapshot(db_ref(), [binary()], snapshot()) ->
                                        [{ok, [{binary(), binary()}]} | not_found | {error, term()}].


      


Get multiple wide-column entities with a snapshot for consistent reads.

  



  
    
      
    
    
      multi_get_with_snapshot(_, Keys, Snapshot)



        
          
        

    

  


  

      

          -spec multi_get_with_snapshot(db_ref(), [binary()], snapshot()) ->
                                 [{ok, binary()} | not_found | {error, term()}].


      


Multi-get with a snapshot for consistent reads

  



  
    
      
    
    
      multi_key_exists(_, Keys)



        
          
        

    

  


  

      

          -spec multi_key_exists(db_ref(), [binary()]) -> [boolean()].


      


Check if multiple keys exist (batch existence check). Uses multi_get internally and converts to boolean results. Much faster than calling key_exists for each key individually.

  



  
    
      
    
    
      open(Path, Options)



        
          
        

    

  


  

      

          -spec open(string(), map()) -> {ok, db_ref()} | {error, term()}.


      


Open a RocksDB database with column families. Writable opens create missing CFs; read_only => true uses OpenForReadOnly.

  



  
    
      
    
    
      posting_append(_, Key, DocId)



        
          
        

    

  


  

      

          -spec posting_append(db_ref(), binary(), binary()) -> ok | {error, term()}.


      


Append a DocId to a posting list

  



  
    
      
    
    
      posting_get(_, Key)



        
          
        

    

  


  

      

          -spec posting_get(db_ref(), binary()) -> {ok, [binary()]} | not_found | {error, term()}.


      


Get a posting list from the posting column family Returns list of active DocIds (tombstoned entries are filtered)

  



  
    
      
    
    
      posting_get_binary(_, Key)



        
          
        

    

  


  

      

          -spec posting_get_binary(db_ref(), binary()) -> {ok, binary()} | not_found | {error, term()}.


      


Get raw posting list binary from the posting column family. Returns the binary without decoding, for use with postings_open/1.

  



  
    
      
    
    
      posting_multi_get(_, Keys)



        
          
        

    

  


  

      

          -spec posting_multi_get(db_ref(), [binary()]) -> [{ok, [binary()]} | not_found | {error, term()}].


      


Get multiple posting lists from the posting column family (batch read)

  



  
    
      
    
    
      posting_remove(_, Key, DocId)



        
          
        

    

  


  

      

          -spec posting_remove(db_ref(), binary(), binary()) -> ok | {error, term()}.


      


Remove a DocId from a posting list using tombstone marker

  



  
    
      
    
    
      put(DbRef, Key, Value)



        
          
        

    

  


  

      

          -spec put(db_ref(), binary(), binary()) -> ok | {error, term()}.


      


Put a key-value pair

  



  
    
      
    
    
      put(_, Key, Value, Opts)



        
          
        

    

  


  

      

          -spec put(db_ref(), binary(), binary(), list()) -> ok | {error, term()}.


      


Put a key-value pair with options

  



  
    
      
    
    
      put_entity(DbRef, Key, Columns)



        
          
        

    

  


  

      

          -spec put_entity(db_ref(), binary(), [{binary(), binary()}]) -> ok | {error, term()}.


      


Put an entity in the default column family Columns is a list of {Name, Value} tuples where Name and Value are binaries. Uses fixed binary format encoding for performance.

  



  
    
      
    
    
      put_entity(_, Key, Columns, Opts)



        
          
        

    

  


  

      

          -spec put_entity(db_ref(), binary(), [{binary(), binary()}], list()) -> ok | {error, term()}.


      


Put an entity with options Uses fixed binary format encoding for performance.

  



  
    
      
    
    
      release_snapshot(Snapshot)



        
          
        

    

  


  

      

          -spec release_snapshot(snapshot()) -> ok.


      


Release a snapshot

  



  
    
      
    
    
      safe_release_snapshot(Snapshot)



        
          
        

    

  


  

      

          -spec safe_release_snapshot(snapshot() | undefined) -> ok.


      


Release a snapshot, swallowing any error. Use on cleanup paths where the handle may already be gone (process termination, cursor expiry) and crashing is undesirable.

  



  
    
      
    
    
      snapshot(_)



        
          
        

    

  


  

      

          -spec snapshot(db_ref()) -> {ok, snapshot()} | {error, term()}.


      


Create a snapshot for consistent reads

  



  
    
      
    
    
      write_batch(DbRef, Operations)



        
          
        

    

  


  

      

          -spec write_batch(db_ref(), list()) -> ok | {error, term()}.


      


Execute a batch of operations atomically (async by default)

  



  
    
      
    
    
      write_batch(DbRef, Operations, Opts)



        
          
        

    

  


  

      

          -spec write_batch(db_ref(), list() | {batch, rocksdb:batch_handle()}, map()) -> ok | {error, term()}.


      


Execute a batch of operations atomically with options Options: - sync: boolean() - if true, sync to disk before returning (default: false) Operations: - {put, Key, Value} - put to default CF - {delete, Key} - delete from default CF - {merge, Key, Delta} - merge counter in default CF - {posting_append, Key, DocId} - append DocId to posting list - {posting_remove, Key, DocId} - remove DocId from posting list - {body_put, Key, Value} - put to body CF (BlobDB) - {body_delete, Key} - delete from body CF - {entity_put, Key, Columns} - put wide-column entity to default CF - {entity_delete, Key} - delete entity from default CF - {local_put, Key, Value} - put to local CF (config/state) - {local_delete, Key} - delete from local CF
Operations may also be {batch, Batch} from build_batch/2: the batch is written, then released.
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barrel_sub - Path subscription manager for barrel_docdb
Manages MQTT-style path subscriptions for document changes. Subscribers receive notifications when documents matching their patterns are modified.
Pattern examples:
   "users/+/profile" - matches users/123/profile, users/abc/profile
   "orders/#"        - matches orders/123, orders/123/items/1
   "config"          - matches exactly config
Subscriptions are ephemeral - tied to subscriber process lifetime.
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        Send each change to its matching subscribers, asynchronously. Changes are {Topics, Change} in commit order.
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        Start the subscription manager
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        Subscribe to document changes matching a pattern Returns a subscription reference that can be used to unsubscribe
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          #{name := binary(),
            content_type := binary(),
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            chunked => boolean(),
            chunk_size => pos_integer(),
            chunk_count => pos_integer()}.


      



  



  
    
      
    
    
      change/0



        
          
        

    

  


  

      

          -type change() :: map().
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          -type db_config() :: #{path => string(), store => module(), atom() => term()}.
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          -type endpoint() :: db_name() | {node(), db_name()} | {module(), term()}.
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          -type rep_options() ::
          #{continuous => boolean(),
            since => seq_string(),
            filter => fun((doc()) -> boolean()),
            atom() => term()}.
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          #{id := revid(),
            parent := revid() | undefined,
            deleted := boolean(),
            attachments => #{binary() => att_info()}}.
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          -type view_result() :: #{key := term(), value := term(), id := docid()}.
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          -spec list_subscriptions(db_name()) -> [{reference(), binary(), pid()}].


      


List all subscriptions for a database (for debugging)
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          -spec match(db_name(), [binary()]) -> [pid()].


      


Find all subscriber PIDs matching the given paths. Paths should be slash-separated binaries like "users/123/name".
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          -spec notify(db_name(), [{[binary()], map()}]) -> ok.


      


Send each change to its matching subscribers, asynchronously. Changes are {Topics, Change} in commit order.
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          -spec start_link() -> {ok, pid()} | {error, term()}.


      


Start the subscription manager
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          -spec stop() -> ok.


      


Stop the subscription manager
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          -spec subscribe(db_name(), binary(), pid()) -> {ok, reference()} | {error, term()}.


      


Subscribe to document changes matching a pattern Returns a subscription reference that can be used to unsubscribe
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          -spec unsubscribe(reference(), pid()) -> ok.


      


Unsubscribe using the subscription reference

  


        

      


  

  
    
    barrel_sync_sig - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_sync_sig 
    



      
Ed25519 signed-request auth for the barrel sync wire (protocol).
Shared, pure helpers used by both ends of the wire: the client signer (barrel_rep_transport_http, same app) and the server verifier (barrel_server_auth, which depends on barrel_docdb). It lives here, the sync wire's home, so both sides share one canonical string.
A request is authenticated by an Ed25519 signature over (v2):
     ts | keyId | nonce | METHOD | target | content_sha256_hex
ts is milliseconds since the epoch (decimal ASCII); nonce is 16 random bytes (base64url, no padding) making every request distinct even inside one millisecond; target is the path plus ? and the raw query string exactly as sent when there is one; content_sha256 is the lowercase hex SHA-256 of the request body, carried in the x-barrel-content-sha256 header so the verifier never reads the body (streamed attachments can be large). The signature travels in an Authorization: Signature keyId="..",ts="..",nonce="..",sig="base64" header.
v1 (no nonce, path only: ts | keyId | METHOD | path | hash) is still verified by verify/7 unless require_nonce is set, so a fleet rolls servers first, then clients; the same-millisecond replay and the unsigned query of v1 are why v2 exists.
This mirrors the retired barrel_memory peer-auth scheme, fixing its two weaknesses: the body is bound end to end (the handler re-hashes it against the signed header), and a missing/unknown key fails closed here (never open). Replay protection is a server-side concern (barrel_server_sig_cache); this module is pure.
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        canonical_v2(TsBin, KeyId, Nonce, Method, Target, ContentHashHex)

      


        The v2 canonical signing string; Target comes from target/2.



    


    
      
        content_sha256(Body)

      


        Lowercase hex SHA-256 of a body (the value for x-barrel-content-sha256).



    


    
      
        new_nonce()

      


        A fresh per-request nonce (16 random bytes, base64url, no padding: safe inside the comma-separated header).



    


    
      
        parse_auth(Other)

      


        Parse an Authorization header value. Returns not_signature for anything that is not the Signature scheme (e.g. Bearer), so the caller can fall through to other auth. Malformed Signature headers return {error, malformed}.



    


    
      
        sign(KeyId, PrivKey, Method, Path, ContentHashHex, TsMs)

      


        Build a v1 Authorization: Signature ... header value (no nonce, path only). Kept for callers that must talk to pre-v2 verifiers; new code uses sign/7. PrivKey is a 32-byte raw Ed25519 private key.



    


    
      
        sign(KeyId, PrivKey, Method, Path, Query, ContentHashHex, TsMs)

      


        Build a v2 header value with a fresh nonce. Query is the raw query string (<<>> when none).



    


    
      
        sign(KeyId, PrivKey, Method, Path, Query, ContentHashHex, TsMs, Nonce)

      


        Build a v2 header value with an explicit nonce (tests, replay experiments).



    


    
      
        target(Path, Query)

      


        The signed target: the path, plus ? and the raw query bytes as sent when the query is non-empty (/p? and /p sign the same).



    


    
      
        verify(Method, Path, ContentHashHex, _, Signers, SkewMs)

      


        Verify a parsed v1 signature (path only) against the configured signers and a skew window. Pure: replay is checked separately by the caller. Signers maps keyId to a 32-byte raw Ed25519 public key.



    


    
      
        verify(Method, Path, Query, ContentHashHex, Parsed, Signers, _)

      


        Verify by version: a header with a nonce is checked over the v2 canonical (path plus raw query), one without over v1, unless require_nonce rejects v1 before any crypto runs. Opts: #{skew_ms := integer(), require_nonce => boolean()}.



    





      


      
        Types


        


  
    
      
    
    
      parsed/0



        
          
        

    

  


  

      

          -type parsed() :: #{key_id := binary(), ts := integer(), sig := binary(), nonce => binary()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      canonical(TsBin, KeyId, Method, Path, ContentHashHex)



        
          
        

    

  


  

      

          -spec canonical(binary(), binary(), binary(), binary(), binary()) -> binary().


      


The canonical signing string. Method is the uppercase verb, Path the request path (no scheme/host/query), ContentHashHex the value of x-barrel-content-sha256.

  



  
    
      
    
    
      canonical_v2(TsBin, KeyId, Nonce, Method, Target, ContentHashHex)



        
          
        

    

  


  

      

          -spec canonical_v2(binary(), binary(), binary(), binary(), binary(), binary()) -> binary().


      


The v2 canonical signing string; Target comes from target/2.

  



  
    
      
    
    
      content_sha256(Body)



        
          
        

    

  


  

      

          -spec content_sha256(iodata()) -> binary().


      


Lowercase hex SHA-256 of a body (the value for x-barrel-content-sha256).

  



  
    
      
    
    
      new_nonce()



        
          
        

    

  


  

      

          -spec new_nonce() -> binary().


      


A fresh per-request nonce (16 random bytes, base64url, no padding: safe inside the comma-separated header).

  



  
    
      
    
    
      parse_auth(Other)



        
          
        

    

  


  

      

          -spec parse_auth(binary() | undefined) -> {ok, parsed()} | not_signature | {error, malformed}.


      


Parse an Authorization header value. Returns not_signature for anything that is not the Signature scheme (e.g. Bearer), so the caller can fall through to other auth. Malformed Signature headers return {error, malformed}.

  



  
    
      
    
    
      sign(KeyId, PrivKey, Method, Path, ContentHashHex, TsMs)



        
          
        

    

  


  

      

          -spec sign(binary(), binary(), binary(), binary(), binary(), integer()) -> binary().


      


Build a v1 Authorization: Signature ... header value (no nonce, path only). Kept for callers that must talk to pre-v2 verifiers; new code uses sign/7. PrivKey is a 32-byte raw Ed25519 private key.

  



  
    
      
    
    
      sign(KeyId, PrivKey, Method, Path, Query, ContentHashHex, TsMs)



        
          
        

    

  


  

      

          -spec sign(binary(), binary(), binary(), binary(), binary(), binary(), integer()) -> binary().


      


Build a v2 header value with a fresh nonce. Query is the raw query string (<<>> when none).

  



  
    
      
    
    
      sign(KeyId, PrivKey, Method, Path, Query, ContentHashHex, TsMs, Nonce)



        
          
        

    

  


  

      

          -spec sign(binary(), binary(), binary(), binary(), binary(), binary(), integer(), binary()) -> binary().


      


Build a v2 header value with an explicit nonce (tests, replay experiments).

  



  
    
      
    
    
      target(Path, Query)



        
          
        

    

  


  

      

          -spec target(binary(), binary()) -> binary().


      


The signed target: the path, plus ? and the raw query bytes as sent when the query is non-empty (/p? and /p sign the same).

  



  
    
      
    
    
      verify(Method, Path, ContentHashHex, _, Signers, SkewMs)



        
          
        

    

  


  

      

          -spec verify(binary(), binary(), binary(), parsed(), map(), integer()) ->
                ok | {error, unknown_key | bad_signature | stale}.


      


Verify a parsed v1 signature (path only) against the configured signers and a skew window. Pure: replay is checked separately by the caller. Signers maps keyId to a 32-byte raw Ed25519 public key.

  



  
    
      
    
    
      verify(Method, Path, Query, ContentHashHex, Parsed, Signers, _)



        
          
        

    

  


  

      

          -spec verify(binary(), binary(), binary(), binary(), parsed(), map(), map()) ->
                ok | {error, unknown_key | bad_signature | stale | nonce_required}.


      


Verify by version: a header with a nonce is checked over the v2 canonical (path plus raw query), one without over v1, unless require_nonce rejects v1 before any crypto runs. Opts: #{skew_ms := integer(), require_nonce => boolean()}.

  


        

      


  

  
    
    barrel_timeline - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_timeline 
    



      
Timeline: branch a database, work on the branch, merge back.
A branch is an instant fork: both RocksDB stores (docs and attachments) are checkpointed into the branch's directory (hard links, O(1) in data size, copy-on-write at the file level), and the branch opens as a normal database whose storage keys keep the parent's name (keyspace indirection, see barrel_keyspace). The fork instant is minted inside the parent's writer, so the checkpoint is exactly "everything up to fork_hlc".
The two stores are checkpointed back to back, not atomically: attachment writes do not serialize through the writer, so an in-flight attachment may straddle the fork. Attachments are LWW state with origin guards and sync out of band, the same tolerance replication has.
v1 lineage is linear: branching a branch is rejected, which keeps barrel_keyspace:resolve/1 single-level.

      


      
        Summary


  
    Types
  


    
      
        att_info/0

      


    


    
      
        change/0

      


    


    
      
        db_config/0

      


    


    
      
        db_name/0

      


    


    
      
        db_ref/0

      


    


    
      
        doc/0

      


    


    
      
        doc_info/0

      


    


    
      
        docid/0

      


    


    
      
        endpoint/0

      


    


    
      
        rep_options/0

      


    


    
      
        rev_info/0

      


    


    
      
        revid/0

      


    


    
      
        revtree/0

      


    


    
      
        seq/0

      


    


    
      
        seq_string/0

      


    


    
      
        view_name/0

      


    


    
      
        view_result/0

      


    





  
    Functions
  


    
      
        branch_db(Parent, BranchName, Opts)

      


        Fork a database. Opts: - at => now (default): the branch starts at the fork instant. - data_dir => Dir: base directory for the branch (defaults to the parent's base, i.e. the branch lives next to its parent). Every other option is merged over the inherited parent config for the branch's FIRST open (channels are always inherited: the copied feed rows are keyspace-scoped and a mismatched config would orphan them). Reopening the branch later follows the normal create_db contract: config is runtime-only and must be supplied again.



    


    
      
        list_branches(Parent)

      


        The OPEN branches of a database, from the registry (a parent tracks nothing; on-disk-but-closed branches are not listed).



    


    
      
        merge_branch(Branch, Opts)

      


        Ship the branch's edits to its parent: one-shot replication over the local transports starting at the fork instant (exclusive), then the attachment phase from the same boundary. Conflicts resolve on the parent through its configured machinery (deterministic LWW, conflict_merger when set); redelivery is a no-op, and a merge checkpoint (a local doc on the branch) makes repeated merges incremental. A PITR rewind is NOT merged: restored versions sit at or before the fork and the parent's vectors already contain them.



    





      


      
        Types


        


  
    
      
    
    
      att_info/0



        
          
        

    

  


  

      

          -type att_info() ::
          #{name := binary(),
            content_type := binary(),
            length := non_neg_integer(),
            digest := binary(),
            chunked => boolean(),
            chunk_size => pos_integer(),
            chunk_count => pos_integer()}.


      



  



  
    
      
    
    
      change/0



        
          
        

    

  


  

      

          -type change() :: map().


      



  



  
    
      
    
    
      db_config/0



        
          
        

    

  


  

      

          -type db_config() :: #{path => string(), store => module(), atom() => term()}.


      



  



  
    
      
    
    
      db_name/0



        
          
        

    

  


  

      

          -type db_name() :: binary().


      



  



  
    
      
    
    
      db_ref/0



        
          
        

    

  


  

      

          -type db_ref() :: pid() | atom().


      



  



  
    
      
    
    
      doc/0



        
          
        

    

  


  

      

          -type doc() :: #{binary() => term()}.


      



  



  
    
      
    
    
      doc_info/0



        
          
        

    

  


  

      

          -type doc_info() :: #{id := docid(), rev := revid(), deleted := boolean(), revtree := revtree()}.


      



  



  
    
      
    
    
      docid/0



        
          
        

    

  


  

      

          -type docid() :: binary().


      



  



  
    
      
    
    
      endpoint/0



        
          
        

    

  


  

      

          -type endpoint() :: db_name() | {node(), db_name()} | {module(), term()}.


      



  



  
    
      
    
    
      rep_options/0



        
          
        

    

  


  

      

          -type rep_options() ::
          #{continuous => boolean(),
            since => seq_string(),
            filter => fun((doc()) -> boolean()),
            atom() => term()}.


      



  



  
    
      
    
    
      rev_info/0



        
          
        

    

  


  

      

          -type rev_info() ::
          #{id := revid(),
            parent := revid() | undefined,
            deleted := boolean(),
            attachments => #{binary() => att_info()}}.


      



  



  
    
      
    
    
      revid/0



        
          
        

    

  


  

      

          -type revid() :: binary().


      



  



  
    
      
    
    
      revtree/0



        
          
        

    

  


  

      

          -type revtree() :: #{revid() => rev_info()}.


      



  



  
    
      
    
    
      seq/0



        
          
        

    

  


  

      

          -type seq() :: barrel_hlc:timestamp().


      



  



  
    
      
    
    
      seq_string/0



        
          
        

    

  


  

      

          -type seq_string() :: binary().


      



  



  
    
      
    
    
      view_name/0



        
          
        

    

  


  

      

          -type view_name() :: binary().


      



  



  
    
      
    
    
      view_result/0



        
          
        

    

  


  

      

          -type view_result() :: #{key := term(), value := term(), id := docid()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      branch_db(Parent, BranchName, Opts)



        
          
        

    

  


  

      

          -spec branch_db(binary(), binary(), map()) -> {ok, pid()} | {error, term()}.


      


Fork a database. Opts: - at => now (default): the branch starts at the fork instant. - data_dir => Dir: base directory for the branch (defaults to the parent's base, i.e. the branch lives next to its parent). Every other option is merged over the inherited parent config for the branch's FIRST open (channels are always inherited: the copied feed rows are keyspace-scoped and a mismatched config would orphan them). Reopening the branch later follows the normal create_db contract: config is runtime-only and must be supplied again.

  



  
    
      
    
    
      list_branches(Parent)



        
          
        

    

  


  

      

          -spec list_branches(binary()) -> [binary()].


      


The OPEN branches of a database, from the registry (a parent tracks nothing; on-disk-but-closed branches are not listed).

  



  
    
      
    
    
      merge_branch(Branch, Opts)



        
          
        

    

  


  

      

          -spec merge_branch(binary(), map()) -> {ok, map()} | {error, term()}.


      


Ship the branch's edits to its parent: one-shot replication over the local transports starting at the fork instant (exclusive), then the attachment phase from the same boundary. Conflicts resolve on the parent through its configured machinery (deterministic LWW, conflict_merger when set); redelivery is a no-op, and a merge checkpoint (a local doc on the branch) makes repeated merges incremental. A PITR rewind is NOT merged: restored versions sit at or before the fork and the parent's vectors already contain them.
Opts: batch_size (default 100), attachments (default true), att_batch_size. Limitations (documented): the parent's conflict_merger is db-open-time config, there is no per-merge override; the report carries replication stats, not per-doc conflict detail. Merge at least once per retention window: branch retention can forget an expired tombstone, and a forgotten delete never ships.

  


        

      


  

  
    
    barrel_trace - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_trace 
    



      
Distributed tracing helpers for barrel_docdb
Provides OpenTelemetry-compatible tracing with semantic conventions for database operations following the OpenTelemetry Database Spans specification.
Semantic conventions: - db.system.name: "barrel" - db.namespace: database name - db.collection.name: collection/table name - db.operation.name: operation type (get, put, delete, query) - db.query.text: query text (sanitized) - db.response.returned_rows: number of rows returned

      


      
        Summary


  
    Functions
  


    
      
        add_event(Name)

      


        Add an event to the current span.



    


    
      
        add_event(Name, Attrs)

      


        Add an event with attributes to the current span.



    


    
      
        attach_context(Ctx)

          deprecated

      


        Attach an extracted context to the current process.



    


    
      
        db_attributes(Db)

      


        Generate database attributes for a span.



    


    
      
        db_attributes(Db, Op)

      


        Generate database attributes with operation.



    


    
      
        extract_headers(Headers)

          deprecated

      


        Extract trace context from HTTP headers. Returns the extracted context (attached to current process).



    


    
      
        http_attributes(Method, Path)

      


        Generate HTTP attributes for a span.



    


    
      
        http_attributes(Method, Path, StatusCode)

      


        Generate HTTP attributes with status code.



    


    
      
        inject_headers(Headers)

      


        Inject trace context into HTTP headers. Returns a list of {HeaderName, HeaderValue} tuples to add to outgoing requests.



    


    
      
        is_recording()

      


        Check if the current span is recording. Use this to guard expensive attribute computation.



    


    
      
        record_error(Error)

      


        Record an error on the current span.



    


    
      
        record_error(Error, Attrs)

      


        Record an error with additional attributes.



    


    
      
        set_attribute(Key, Value)

      


        Set a single attribute on the current span.



    


    
      
        set_attributes(Attrs)

      


        Set multiple attributes on the current span.



    


    
      
        with_db_span(Op, Db, Fun)

      


        Execute a function within a database span. Creates a span with OpenTelemetry database semantic conventions.



    


    
      
        with_db_span(Op, Db, ExtraAttrs, Fun)

      


        Execute a function within a database span with extra attributes.



    


    
      
        with_extracted_context(Headers, Fun)

      


        Execute function with trace context extracted from HTTP headers. This properly scopes the context and ensures cleanup via detach.



    


    
      
        with_http_span(Method, Path, Fun)

      


        Execute a function within an HTTP server span. Creates a span for incoming HTTP requests.



    


    
      
        with_http_span(Method, Path, ExtraAttrs, Fun)

      


        Execute a function within an HTTP server span with extra attributes.



    





      


      
        Functions


        


  
    
      
    
    
      add_event(Name)



        
          
        

    

  


  

      

          -spec add_event(binary()) -> ok.


      


Add an event to the current span.

  



  
    
      
    
    
      add_event(Name, Attrs)



        
          
        

    

  


  

      

          -spec add_event(binary(), map()) -> ok.


      


Add an event with attributes to the current span.

  



  
    
      
    
    
      attach_context(Ctx)



        
          
        

    

  


    
      This function is deprecated. Use with_extracted_context/2 for proper context cleanup..
    


  

      

          -spec attach_context(map()) -> ok.


      


Attach an extracted context to the current process.

  



  
    
      
    
    
      db_attributes(Db)



        
          
        

    

  


  

      

          -spec db_attributes(binary() | undefined) -> map().


      


Generate database attributes for a span.

  



  
    
      
    
    
      db_attributes(Db, Op)



        
          
        

    

  


  

      

          -spec db_attributes(binary() | undefined, atom() | undefined) -> map().


      


Generate database attributes with operation.

  



  
    
      
    
    
      extract_headers(Headers)



        
          
        

    

  


    
      This function is deprecated. Use with_extracted_context/2 for proper context cleanup..
    


  

      

          -spec extract_headers(list()) -> ok.


      


Extract trace context from HTTP headers. Returns the extracted context (attached to current process).

  



  
    
      
    
    
      http_attributes(Method, Path)



        
          
        

    

  


  

      

          -spec http_attributes(binary(), binary()) -> map().


      


Generate HTTP attributes for a span.

  



  
    
      
    
    
      http_attributes(Method, Path, StatusCode)



        
          
        

    

  


  

      

          -spec http_attributes(binary(), binary(), integer()) -> map().


      


Generate HTTP attributes with status code.

  



  
    
      
    
    
      inject_headers(Headers)



        
          
        

    

  


  

      

          -spec inject_headers(list()) -> list().


      


Inject trace context into HTTP headers. Returns a list of {HeaderName, HeaderValue} tuples to add to outgoing requests.

  



  
    
      
    
    
      is_recording()



        
          
        

    

  


  

      

          -spec is_recording() -> boolean().


      


Check if the current span is recording. Use this to guard expensive attribute computation.

  



  
    
      
    
    
      record_error(Error)



        
          
        

    

  


  

      

          -spec record_error(term()) -> ok.


      


Record an error on the current span.

  



  
    
      
    
    
      record_error(Error, Attrs)



        
          
        

    

  


  

      

          -spec record_error(term(), map()) -> ok.


      


Record an error with additional attributes.

  



  
    
      
    
    
      set_attribute(Key, Value)



        
          
        

    

  


  

      

          -spec set_attribute(term(), term()) -> ok.


      


Set a single attribute on the current span.

  



  
    
      
    
    
      set_attributes(Attrs)



        
          
        

    

  


  

      

          -spec set_attributes(map()) -> ok.


      


Set multiple attributes on the current span.

  



  
    
      
    
    
      with_db_span(Op, Db, Fun)



        
          
        

    

  


  

      

          -spec with_db_span(atom(), binary() | undefined, fun(() -> Result)) -> Result when Result :: term().


      


Execute a function within a database span. Creates a span with OpenTelemetry database semantic conventions.
Example:
  barrel_trace:with_db_span(put, Db, fun() ->
      do_put(Db, DocId, Doc)
  end).

  



  
    
      
    
    
      with_db_span(Op, Db, ExtraAttrs, Fun)



        
          
        

    

  


  

      

          -spec with_db_span(atom(), binary() | undefined, map(), fun(() -> Result)) -> Result
                      when Result :: term().


      


Execute a function within a database span with extra attributes.

  



  
    
      
    
    
      with_extracted_context(Headers, Fun)



        
          
        

    

  


  

      

          -spec with_extracted_context(list(), fun(() -> Result)) -> Result when Result :: term().


      


Execute function with trace context extracted from HTTP headers. This properly scopes the context and ensures cleanup via detach.

  



  
    
      
    
    
      with_http_span(Method, Path, Fun)



        
          
        

    

  


  

      

          -spec with_http_span(binary(), binary(), fun(() -> Result)) -> Result when Result :: term().


      


Execute a function within an HTTP server span. Creates a span for incoming HTTP requests.

  



  
    
      
    
    
      with_http_span(Method, Path, ExtraAttrs, Fun)



        
          
        

    

  


  

      

          -spec with_http_span(binary(), binary(), map(), fun(() -> Result)) -> Result when Result :: term().


      


Execute a function within an HTTP server span with extra attributes.

  


        

      


  

  
    
    barrel_version - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_version 
    



      
Document versions: an HLC timestamp plus the id of the database that authored the write.
Versions replace rev-tree revisions ("Gen-Hash") as the identity of a document write. The HLC gives causally meaningful last-write-wins ordering; the author id breaks ties deterministically and identifies the writer. Authorship is per-database (each database carries a source id, see barrel_db_server), not per-node: two databases on one node share the HLC clock, so node-level authorship would totally order their writes and hide concurrency. The API _rev token is <hex(hlc)>@<author>: the hex is fixed width, so lexicographic token order equals causal order.
The winner among sibling versions is the maximum under compare/2, a commutative rule: any replica that sees the same version set picks the same winner.

      


      
        Summary


  
    Types
  


    
      
        token/0

      


        API form: <<"0000018abc...@f1e061a70714abcd">>



    


    
      
        version/0

      


        {WriteHlc, AuthorId}



    





  
    Functions
  


    
      
        author(_)

      


    


    
      
        compare(_, _)

      


        Total order over versions: HLC first, author id as tie-break.



    


    
      
        decode(_)

      


        Decode a storage-encoded version.



    


    
      
        encode(_)

      


        Storage encoding: fixed-width HLC first, author id after, so the version parses from the front and sorts by HLC.



    


    
      
        from_token(_)

      


        Parse an API token back to a version.



    


    
      
        hlc(_)

      


    


    
      
        max(A, B)

      


        The greater of two versions (the deterministic winner rule).



    


    
      
        new(Hlc, Author)

      


        A version at a given HLC authored by an explicit identity (the authoring database's source id).



    


    
      
        to_token(_)

      


        API token: <hex(hlc)>@<author>. Author ids (lowercase hex) can never contain @.



    





      


      
        Types


        


  
    
      
    
    
      token/0



        
          
        

    

  


  

      

          -type token() :: binary().


      


API form: <<"0000018abc...@f1e061a70714abcd">>

  



  
    
      
    
    
      version/0



        
          
        

    

  


  

      

          -type version() :: {barrel_hlc:timestamp(), binary()}.


      


{WriteHlc, AuthorId}

  


        

      

      
        Functions


        


  
    
      
    
    
      author(_)



        
          
        

    

  


  

      

          -spec author(version()) -> binary().


      



  



  
    
      
    
    
      compare(_, _)



        
          
        

    

  


  

      

          -spec compare(version(), version()) -> lt | eq | gt.


      


Total order over versions: HLC first, author id as tie-break.

  



  
    
      
    
    
      decode(_)



        
          
        

    

  


  

      

          -spec decode(binary()) -> version().


      


Decode a storage-encoded version.

  



  
    
      
    
    
      encode(_)



        
          
        

    

  


  

      

          -spec encode(version()) -> binary().


      


Storage encoding: fixed-width HLC first, author id after, so the version parses from the front and sorts by HLC.

  



  
    
      
    
    
      from_token(_)



        
          
        

    

  


  

      

          -spec from_token(token()) -> version().


      


Parse an API token back to a version.

  



  
    
      
    
    
      hlc(_)



        
          
        

    

  


  

      

          -spec hlc(version()) -> barrel_hlc:timestamp().


      



  



  
    
      
    
    
      max(A, B)



        
          
        

    

  


  

      

          -spec max(version(), version()) -> version().


      


The greater of two versions (the deterministic winner rule).

  



  
    
      
    
    
      new(Hlc, Author)



        
          
        

    

  


  

      

          -spec new(barrel_hlc:timestamp(), binary()) -> version().


      


A version at a given HLC authored by an explicit identity (the authoring database's source id).

  



  
    
      
    
    
      to_token(_)



        
          
        

    

  


  

      

          -spec to_token(version()) -> token().


      


API token: <hex(hlc)>@<author>. Author ids (lowercase hex) can never contain @.

  


        

      


  

  
    
    barrel_vv - barrel_docdb v1.9.0
    
    

    


  
  

    
barrel_vv 
    



      
Version vectors: per-writer-node high-water marks.
A document's version vector maps each node id to the highest HLC this replica has seen from that node for the document. Comparing two vectors decides how replicated writes relate:
	dominates: the remote saw everything we have and more, so its version fast-forwards ours.
	dominated / eq: we already cover the remote version; it is stored as superseded history, not applied.
	concurrent: a real conflict; last-write-wins by barrel_version:compare/2 picks the winner and the loser is retained as a conflict sibling.

contains/2 answers the replication diff question: does this replica already cover a given version?

      


      
        Summary


  
    Types
  


    
      
        vv/0

      


        NodeId -> highest HLC seen from that node.



    





  
    Functions
  


    
      
        bump(VV, _)

      


        Record a version in the vector (monotonic: never goes backward).



    


    
      
        compare(A, B)

      


        Relate two vectors.



    


    
      
        contains(VV, _)

      


        Does the vector cover a version (same or newer HLC from that node)? This is the replication "have" test.



    


    
      
        decode(Bin)

      


        Decode an encoded vector (the input must be exactly one encoded vector).



    


    
      
        decode_prefix(_)

      


        Decode an encoded vector from the head of the input and return the remaining bytes (history entries append an optional TLV tail after the VV).



    


    
      
        encode(VV)

      


        Deterministic binary encoding (entries sorted by node id): <<Count:16, [NodeLen:8, Node/binary, Hlc:12/binary] ...>>.



    


    
      
        merge(A, B)

      


        Pointwise maximum of two vectors.



    


    
      
        new()

      


        The empty vector.



    





      


      
        Types


        


  
    
      
    
    
      vv/0



        
          
        

    

  


  

      

          -type vv() :: #{binary() => barrel_hlc:timestamp()}.


      


NodeId -> highest HLC seen from that node.

  


        

      

      
        Functions


        


  
    
      
    
    
      bump(VV, _)



        
          
        

    

  


  

      

          -spec bump(vv(), barrel_version:version()) -> vv().


      


Record a version in the vector (monotonic: never goes backward).

  



  
    
      
    
    
      compare(A, B)



        
          
        

    

  


  

      

          -spec compare(vv(), vv()) -> eq | dominates | dominated | concurrent.


      


Relate two vectors.

  



  
    
      
    
    
      contains(VV, _)



        
          
        

    

  


  

      

          -spec contains(vv(), barrel_version:version()) -> boolean().


      


Does the vector cover a version (same or newer HLC from that node)? This is the replication "have" test.

  



  
    
      
    
    
      decode(Bin)



        
          
        

    

  


  

      

          -spec decode(binary()) -> vv().


      


Decode an encoded vector (the input must be exactly one encoded vector).

  



  
    
      
    
    
      decode_prefix(_)



        
          
        

    

  


  

      

          -spec decode_prefix(binary()) -> {vv(), binary()}.


      


Decode an encoded vector from the head of the input and return the remaining bytes (history entries append an optional TLV tail after the VV).

  



  
    
      
    
    
      encode(VV)



        
          
        

    

  


  

      

          -spec encode(vv()) -> binary().


      


Deterministic binary encoding (entries sorted by node id): <<Count:16, [NodeLen:8, Node/binary, Hlc:12/binary] ...>>.

  



  
    
      
    
    
      merge(A, B)



        
          
        

    

  


  

      

          -spec merge(vv(), vv()) -> vv().


      


Pointwise maximum of two vectors.

  



  
    
      
    
    
      new()



        
          
        

    

  


  

      

          -spec new() -> vv().


      


The empty vector.
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