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Dllb provides a high-level Elixir API for communicating with the
dllb database over TCP. It manages a
NimblePool-based connection pool, speaks the dllb line-based wire protocol,
and exposes a query builder plus result parsing so your application can focus
on data rather than sockets.
Features
	Connection pooling -- NimblePool-managed TCP sockets with automatic reconnection on dead connections.
	Wire protocol -- Line-based text over TCP; supports JSON, toon, and CSV response formats.
	Query builder -- Composable functions for CREATE, SELECT, UPDATE, DELETE, RELATE, DEFINE TABLE/FIELD/INDEX statements.
	Result structs -- Typed structs (Ok, Created, Deleted, Rows, Error) parsed from server responses.
	Vector index support -- HNSW index definitions with configurable dimension and distance metric.
	MetaAST bridge -- Serialization between Metastatic AST 3-tuples and dllb documents/edges, including bulk tree ingestion.
	Schema bootstrap -- Declarative schema definitions executed through any query function.
	OTP-ready -- Application supervision tree with opt-in pool startup via config :dllb, enabled: true.

Installation
Add dllb to your list of dependencies in mix.exs:
def deps do
  [
    {:dllb, "~> 0.1.0"}
  ]
end
Configuration
# config/config.exs
config :dllb,
  enabled: true,
  host: "127.0.0.1",
  port: 3009,
  pool_size: 5,
  outcome: :json,
  timeout: 30_000
Setting enabled: false (the default) starts the application without the
connection pool, which is useful for compile-time or test environments where
no dllb server is available.
Options
	:host -- server hostname or IP (default "127.0.0.1")
	:port -- server port (default 3009)
	:pool_size -- number of persistent TCP connections (default 5)
	:outcome -- response format: :json, :toon, or :csv (default :json)
	:timeout -- connection and receive timeout in milliseconds (default 30_000)

Usage
Basic queries
{:ok, %Dllb.Result.Rows{count: 3, data: rows}} = Dllb.query("SELECT * FROM users")

result = Dllb.query!("SELECT * FROM users WHERE age > 25")
Query builder
Dllb.Query.create("user", %{name: "Alice", age: 30})
# => "CREATE user SET age = 30, name = 'Alice'"

Dllb.Query.select("user", where: "age > 25", order: "name ASC", limit: 10)
# => "SELECT * FROM user WHERE age > 25 ORDER BY name ASC LIMIT 10"

Dllb.Query.relate("user:a", "follows", "user:b", %{since: "2024"})
# => "RELATE user:a->follows->user:b SET since = '2024'"
Schema bootstrap
{:ok, :bootstrapped} = Dllb.Schema.bootstrap(&Dllb.query/1)
MetaAST ingestion
context = %{language: :elixir, file_path: "/app/lib/parser.ex"}
{:ok, %{nodes: 42, edges: 17}} = Dllb.MetaAST.ingest_tree(ast, context, &Dllb.query/1)
Modules
	Dllb -- top-level query interface (query/1, query!/1)
	Dllb.Connection -- raw TCP socket operations (connect, query, close, alive?)
	Dllb.Pool -- NimblePool connection pool with dead-socket detection
	Dllb.Protocol -- wire format encoding/decoding (line-based text over TCP)
	Dllb.Query -- query string builder for all dllb statement types
	Dllb.Result -- typed structs for parsed server responses
	Dllb.Schema -- declarative schema bootstrap (DEFINE TABLE/FIELD/INDEX)
	Dllb.MetaAST -- Metastatic AST serialization and bulk ingestion
	Dllb.Error -- exception struct with typed error classification

Documentation
hexdocs.pm/dllb
Credits
Created as part of the Oeditus code quality tooling ecosystem.
License
MIT


  

    
Dllb 
    



      
Elixir client for the dllb multi-model NoSQL database.
Provides a high-level API that delegates to a NimblePool-managed
connection pool. Configure the pool in your application config:
config :dllb,
  enabled: true,
  host: "127.0.0.1",
  port: 3009,
  pool_size: 5,
  outcome: :json,
  timeout: 30_000
Usage
{:ok, result} = Dllb.query("SELECT * FROM users")
result = Dllb.query!("SELECT * FROM users")

      


      
        Summary


  
    Functions
  


    
      
        query(query_string)

      


        Executes a query through the connection pool.



    


    
      
        query!(query_string)

      


        Executes a query through the connection pool, raising on error.



    





      


      
        Functions


        


  
    
      
    
    
      query(query_string)



        
          
        

    

  


  

      

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


      


Executes a query through the connection pool.
Returns {:ok, result} or {:error, reason}.

  



  
    
      
    
    
      query!(query_string)



        
          
        

    

  


  

      

          @spec query!(String.t()) :: Dllb.Result.t()


      


Executes a query through the connection pool, raising on error.
Returns the result struct on success or raises Dllb.Error.

  


        

      


  

    
Dllb.Application 
    



      
OTP Application for the dllb client.
Starts the Dllb.Pool connection pool under a supervisor when the
:dllb application is configured with enabled: true.
Configuration
config :dllb,
  enabled: true,
  host: "127.0.0.1",
  port: 3009,
  pool_size: 5,
  outcome: :json,
  timeout: 30_000

      




  

    
Dllb.MetaAST.NodeTypes 
    



      
Compile-time mapping of all 45 Metastatic node types plus the wildcard.
This module is the single source of truth for node type classification
in the Elixir adapter. Types are organized into four layers: core,
extended, structural, and native.

      


      
        Summary


  
    Functions
  


    
      
        all()

      


        Returns all 45 node types.



    


    
      
        core()

      


        Returns the 19 core node types.



    


    
      
        extended()

      


        Returns the 14 extended node types.



    


    
      
        from_dllb_kind(kind)

      


        Converts a dllb kind string back to a node type atom.



    


    
      
        layer(type)

      


        Returns the layer (:core, :extended, :structural, or :native)
for the given node type atom.



    


    
      
        native()

      


        Returns the native node types.



    


    
      
        structural()

      


        Returns the 11 structural node types.



    


    
      
        to_dllb_kind(type)

      


        Converts a node type atom to the string used in dllb's kind field.



    


    
      
        valid?(type)

      


        Returns true if the given atom is a valid Metastatic node type.



    





      


      
        Functions


        


  
    
      
    
    
      all()



        
          
        

    

  


  

      

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


      


Returns all 45 node types.

  



  
    
      
    
    
      core()



        
          
        

    

  


  

      

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


      


Returns the 19 core node types.

  



  
    
      
    
    
      extended()



        
          
        

    

  


  

      

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


      


Returns the 14 extended node types.

  



  
    
      
    
    
      from_dllb_kind(kind)



        
          
        

    

  


  

      

          @spec from_dllb_kind(String.t()) :: {:ok, atom()} | :error


      


Converts a dllb kind string back to a node type atom.
Returns {:ok, atom} if the string is a recognized type, :error otherwise.
Examples
iex> Dllb.MetaAST.NodeTypes.from_dllb_kind("function_def")
{:ok, :function_def}

iex> Dllb.MetaAST.NodeTypes.from_dllb_kind("nope")
:error

  



  
    
      
    
    
      layer(type)



        
          
        

    

  


  

      

          @spec layer(atom()) :: :core | :extended | :structural | :native


      


Returns the layer (:core, :extended, :structural, or :native)
for the given node type atom.
Raises ArgumentError if the type is not valid.
Examples
iex> Dllb.MetaAST.NodeTypes.layer(:literal)
:core

iex> Dllb.MetaAST.NodeTypes.layer(:container)
:structural

  



  
    
      
    
    
      native()



        
          
        

    

  


  

      

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


      


Returns the native node types.

  



  
    
      
    
    
      structural()



        
          
        

    

  


  

      

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


      


Returns the 11 structural node types.

  



  
    
      
    
    
      to_dllb_kind(type)



        
          
        

    

  


  

      

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


      


Converts a node type atom to the string used in dllb's kind field.
Examples
iex> Dllb.MetaAST.NodeTypes.to_dllb_kind(:function_call)
"function_call"

  



  
    
      
    
    
      valid?(type)



        
          
        

    

  


  

      

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


      


Returns true if the given atom is a valid Metastatic node type.
Examples
iex> Dllb.MetaAST.NodeTypes.valid?(:function_def)
true

iex> Dllb.MetaAST.NodeTypes.valid?(:bogus)
false

  


        

      


  

    
Dllb.Result.Created 
    



      
Represents a successful creation, carrying the new record's id.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Dllb.Result.Created{id: String.t()}


      



  


        

      


  

    
Dllb.Result.Deleted 
    



      
Represents a deletion, reporting whether the record existed.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Dllb.Result.Deleted{existed: boolean()}


      



  


        

      


  

    
Dllb.Result.Error 
    



      
Represents a server-side error response.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Dllb.Result.Error{message: String.t()}


      



  


        

      


  

    
Dllb.Result.Ok 
    



      
Represents a successful operation with no return data.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Dllb.Result.Ok{}


      



  


        

      


  

    
Dllb.Result.Rows 
    



      
Represents a query result containing rows of data.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Dllb.Result.Rows{count: non_neg_integer(), data: [map()]}


      



  


        

      


  

    
Dllb.Query 
    



      
Query builder that generates dllb SQL strings.
Provides functions to construct CREATE, SELECT, UPDATE, DELETE, RELATE,
and DEFINE statements for the dllb query language. All functions return
plain query strings ready to be sent over the wire.

      


      
        Summary


  
    Types
  


    
      
        fields()

      


    


    
      
        select_opts()

      


    





  
    Functions
  


    
      
        create(table, fields)

      


        Builds a CREATE statement for inserting a new record.



    


    
      
        create_with_id(table, id, fields)

      


        Builds a CREATE statement with an explicit record ID.



    


    
      
        define_field(table, name, type, opts \\ [])

      


        Builds a DEFINE FIELD statement.



    


    
      
        define_index(table, name, fields, index_type, opts \\ [])

      


        Builds a DEFINE INDEX statement.



    


    
      
        define_table(name, mode)

      


        Builds a DEFINE TABLE statement.



    


    
      
        delete(record_id)

      


        Builds a DELETE statement for a record.



    


    
      
        raw(query_string)

      


        Passes through a raw query string without modification.



    


    
      
        relate(from_id, edge_type, to_id, properties \\ %{})

      


        Builds a RELATE statement to create a graph edge between two records.



    


    
      
        select(table, opts \\ [])

      


        Builds a SELECT statement with optional clauses.



    


    
      
        update(record_id, fields)

      


        Builds an UPDATE statement for an existing record.



    





      


      
        Types


        


  
    
      
    
    
      fields()



        
          
        

    

  


  

      

          @type fields() :: %{optional(atom()) => term()}


      



  



  
    
      
    
    
      select_opts()



        
          
        

    

  


  

      

          @type select_opts() :: [
  fields: [String.t()],
  where: String.t(),
  order: String.t(),
  limit: non_neg_integer(),
  fetch: String.t()
]


      



  


        

      

      
        Functions


        


  
    
      
    
    
      create(table, fields)



        
          
        

    

  


  

      

          @spec create(String.t(), fields()) :: String.t()


      


Builds a CREATE statement for inserting a new record.
Examples
iex> Dllb.Query.create("user", %{name: "Alice", age: 30})
"CREATE user SET age = 30, name = 'Alice'"

  



  
    
      
    
    
      create_with_id(table, id, fields)



        
          
        

    

  


  

      

          @spec create_with_id(String.t(), String.t(), fields()) :: String.t()


      


Builds a CREATE statement with an explicit record ID.
Examples
iex> Dllb.Query.create_with_id("user", "u1", %{name: "Alice"})
"CREATE user:u1 SET name = 'Alice'"

  



    

  
    
      
    
    
      define_field(table, name, type, opts \\ [])



        
          
        

    

  


  

      

          @spec define_field(String.t(), String.t(), String.t(), keyword()) :: String.t()


      


Builds a DEFINE FIELD statement.
Options
	:required - if true, appends ASSERT $value IS NOT NONE

Examples
iex> Dllb.Query.define_field("user", "name", "string", required: true)
"DEFINE FIELD name ON user TYPE string ASSERT $value IS NOT NONE"

  



    

  
    
      
    
    
      define_index(table, name, fields, index_type, opts \\ [])



        
          
        

    

  


  

      

          @spec define_index(String.t(), String.t(), [String.t()], atom(), keyword()) ::
  String.t()


      


Builds a DEFINE INDEX statement.
Supported index types: :btree, :fulltext, :hnsw.
Options (for HNSW vector indexes)
	:dimension - vector dimension
	:dist - distance metric (e.g. "COSINE", "EUCLIDEAN")

Examples
iex> Dllb.Query.define_index("user", "idx_name", ["name"], :btree)
"DEFINE INDEX idx_name ON user FIELDS name SEARCH ANALYZER btree"

iex> Dllb.Query.define_index("ast_node", "idx_src_embed", ["source_embedding"], :hnsw, dimension: 768, dist: "COSINE")
"DEFINE INDEX idx_src_embed ON ast_node FIELDS source_embedding HNSW DIMENSION 768 DIST COSINE"

  



  
    
      
    
    
      define_table(name, mode)



        
          
        

    

  


  

      

          @spec define_table(String.t(), :schemafull | :schemaless) :: String.t()


      


Builds a DEFINE TABLE statement.
Mode can be :schemafull or :schemaless.
Examples
iex> Dllb.Query.define_table("user", :schemafull)
"DEFINE TABLE user SCHEMAFULL"

  



  
    
      
    
    
      delete(record_id)



        
          
        

    

  


  

      

          @spec delete(String.t()) :: String.t()


      


Builds a DELETE statement for a record.
Examples
iex> Dllb.Query.delete("user:u1")
"DELETE user:u1"

  



  
    
      
    
    
      raw(query_string)



        
          
        

    

  


  

      

          @spec raw(String.t()) :: String.t()


      


Passes through a raw query string without modification.
Examples
iex> Dllb.Query.raw("INFO FOR DB")
"INFO FOR DB"

  



    

  
    
      
    
    
      relate(from_id, edge_type, to_id, properties \\ %{})



        
          
        

    

  


  

      

          @spec relate(String.t(), String.t(), String.t(), fields()) :: String.t()


      


Builds a RELATE statement to create a graph edge between two records.
Examples
iex> Dllb.Query.relate("user:a", "follows", "user:b", %{since: "2024"})
"RELATE user:a->follows->user:b SET since = '2024'"

  



    

  
    
      
    
    
      select(table, opts \\ [])



        
          
        

    

  


  

      

          @spec select(String.t(), select_opts()) :: String.t()


      


Builds a SELECT statement with optional clauses.
Options
	:fields - list of field names to select (default ["*"])
	:where - WHERE clause string
	:order - ORDER BY clause string
	:limit - LIMIT value
	:fetch - graph traversal fetch clause (e.g. "->calls->fn_node")

Examples
iex> Dllb.Query.select("user", where: "age > 25", limit: 10)
"SELECT * FROM user WHERE age > 25 LIMIT 10"

  



  
    
      
    
    
      update(record_id, fields)



        
          
        

    

  


  

      

          @spec update(String.t(), fields()) :: String.t()


      


Builds an UPDATE statement for an existing record.
Examples
iex> Dllb.Query.update("user:u1", %{name: "Bob"})
"UPDATE user:u1 SET name = 'Bob'"

  


        

      


  

    
Dllb.Result 
    



      
Structs representing parsed dllb server responses.
Each struct corresponds to a response status:
	Dllb.Result.Ok - generic success ({"status":"ok"})
	Dllb.Result.Created - record created with an id
	Dllb.Result.Deleted - record deleted, reports whether it existed
	Dllb.Result.Rows - query result with count and data rows
	Dllb.Result.Error - server-side error with a message


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        parse(other)

      


        Converts a decoded JSON map (from Dllb.Protocol.decode/2) into the
appropriate result struct by pattern-matching on the "status" key.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() ::
  Dllb.Result.Ok.t()
  | Dllb.Result.Created.t()
  | Dllb.Result.Deleted.t()
  | Dllb.Result.Rows.t()
  | Dllb.Result.Error.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      parse(other)



        
          
        

    

  


  

      

          @spec parse(map()) :: {:ok, t()} | {:error, term()}


      


Converts a decoded JSON map (from Dllb.Protocol.decode/2) into the
appropriate result struct by pattern-matching on the "status" key.

  


        

      


  

    
Dllb.Connection 
    



      
Raw TCP socket operations for communicating with a dllb server.
This module is not a GenServer. It provides stateless functions
that operate on a :gen_tcp socket, suitable for use inside a
connection pool or standalone.

      


      
        Summary


  
    Types
  


    
      
        opts()

      


    





  
    Functions
  


    
      
        alive?(socket)

      


        Checks whether the socket is still open.



    


    
      
        close(socket)

      


        Closes the TCP socket.



    


    
      
        connect(opts \\ [])

      


        Opens a TCP connection to the dllb server and sends the OUTCOME command.



    


    
      
        query(socket, query_string, opts \\ [])

      


        Sends a query over an established socket and returns the parsed result.



    





      


      
        Types


        


  
    
      
    
    
      opts()



        
          
        

    

  


  

      

          @type opts() :: [
  host: String.t() | charlist(),
  port: :inet.port_number(),
  outcome: Dllb.Protocol.format(),
  timeout: timeout()
]


      



  


        

      

      
        Functions


        


  
    
      
    
    
      alive?(socket)



        
          
        

    

  


  

      

          @spec alive?(:gen_tcp.socket()) :: boolean()


      


Checks whether the socket is still open.
Uses :inet.peername/1 to determine connectivity without
consuming data from the socket.

  



  
    
      
    
    
      close(socket)



        
          
        

    

  


  

      

          @spec close(:gen_tcp.socket()) :: :ok


      


Closes the TCP socket.

  



    

  
    
      
    
    
      connect(opts \\ [])



        
          
        

    

  


  

      

          @spec connect(opts()) :: {:ok, :gen_tcp.socket()} | {:error, term()}


      


Opens a TCP connection to the dllb server and sends the OUTCOME command.
Options
	:host - server hostname (default "127.0.0.1")
	:port - server port (default 3009)
	:outcome - response format, one of :json, :toon, :csv (default :json)
	:timeout - connection and recv timeout in ms (default 30_000)

Returns {:ok, socket} or {:error, reason}.

  



    

  
    
      
    
    
      query(socket, query_string, opts \\ [])



        
          
        

    

  


  

      

          @spec query(:gen_tcp.socket(), String.t(), Keyword.t()) ::
  {:ok, Dllb.Result.t()} | {:error, term()}


      


Sends a query over an established socket and returns the parsed result.
Options
	:timeout - recv timeout in ms (default 30_000)
	:outcome - response format (default :json)

Returns {:ok, result} or {:error, reason}.

  


        

      


  

    
Dllb.Pool 
    



      
NimblePool-based connection pool for dllb TCP connections.
Workers are raw :gen_tcp sockets managed through Dllb.Connection.
Dead sockets are detected at checkout and transparently reconnected.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(opts \\ [])

      


        Returns a child spec for starting the pool under a supervisor.



    


    
      
        query(query_string, opts \\ [])

      


        Executes a query through the connection pool.



    





      


      
        Functions


        


    

  
    
      
    
    
      child_spec(opts \\ [])



        
          
        

    

  


  

      

          @spec child_spec(Keyword.t()) :: Supervisor.child_spec()


      


Returns a child spec for starting the pool under a supervisor.
Options
	:host - server hostname (default from app env or "127.0.0.1")
	:port - server port (default from app env or 3009)
	:pool_size - number of connections (default from app env or 5)
	:outcome - response format (default :json)
	:timeout - connection/recv timeout in ms (default 30_000)


  



    

  
    
      
    
    
      query(query_string, opts \\ [])



        
          
        

    

  


  

      

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


      


Executes a query through the connection pool.
Checks out a socket, runs the query via Dllb.Connection.query/3,
and checks the socket back in.
Options
	:timeout - recv timeout in ms (default 30_000)

Returns {:ok, result} or {:error, reason}.

  


        

      


  

    
Dllb.Protocol 
    



      
Encodes queries to dllb wire format and decodes responses.
The dllb protocol is line-based text over TCP: each query is a string
terminated by \n, and each response is a JSON (or toon/csv) line
terminated by \n.

      


      
        Summary


  
    Types
  


    
      
        format()

      


    





  
    Functions
  


    
      
        decode(line, format \\ :json)

      


        Decodes a response line received from the server.



    


    
      
        encode(query)

      


        Encodes a query string into wire format (iodata) by appending a newline.



    


    
      
        outcome_command(atom)

      


        Returns the OUTCOME command to send upon connection to set the response format.



    





      


      
        Types


        


  
    
      
    
    
      format()



        
          
        

    

  


  

      

          @type format() :: :json | :toon | :csv


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      decode(line, format \\ :json)



        
          
        

    

  


  

      

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


      


Decodes a response line received from the server.
For :json format, parses the line using OTP's built-in :json module.
For :toon and :csv, returns the raw string (trimmed) for now.
Returns {:ok, parsed} or {:error, reason}.

  



  
    
      
    
    
      encode(query)



        
          
        

    

  


  

      

          @spec encode(String.t()) :: iodata()


      


Encodes a query string into wire format (iodata) by appending a newline.

  



  
    
      
    
    
      outcome_command(atom)



        
          
        

    

  


  

      

          @spec outcome_command(format()) :: iodata()


      


Returns the OUTCOME command to send upon connection to set the response format.

  


        

      


  

    
Dllb.MetaAST 
    



      
Serialization bridge between Metastatic's Elixir 3-tuple format
and dllb document/edge storage.
Metastatic AST nodes are represented as {type_atom, keyword_meta, children_or_value}.
This module converts them into maps suitable for Dllb.Query operations and
handles bulk ingestion of full AST trees into the database.

      


      
        Summary


  
    Types
  


    
      
        context()

      


    


    
      
        edge()

      


    


    
      
        meta_ast_node()

      


    


    
      
        query_fn()

      


    





  
    Functions
  


    
      
        from_dllb_row(row)

      


        Converts a dllb result row (string-keyed map from JSON) into a
ragex-compatible map with atom keys and proper types.



    


    
      
        ingest_tree(tree, context, query_fn)

      


        Walks a MetaAST tree, generates CREATE statements for structural nodes
and RELATE statements for edges, and executes them via query_fn.



    


    
      
        to_dllb_document(arg, context)

      


        Converts a single Metastatic AST node into a map of fields suitable
for Dllb.Query.create/2.



    


    
      
        to_dllb_edges(tree, context)

      


        Walks a full MetaAST tree and extracts structural relationship edges.



    


    
      
        to_dllb_embeddings(record_id, embeddings_map)

      


        Returns an UPDATE query string to set embedding fields on an existing record.
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          @type context() :: %{language: atom(), file_path: String.t()}
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          @type edge() :: {String.t(), String.t(), String.t(), map()}
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          @type meta_ast_node() :: {atom(), keyword(), list() | term()}
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          @type query_fn() :: (String.t() -> {:ok, any()} | {:error, any()})
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          @spec from_dllb_row(map()) :: map()


      


Converts a dllb result row (string-keyed map from JSON) into a
ragex-compatible map with atom keys and proper types.
The kind field is converted back to an atom via NodeTypes.from_dllb_kind/1.
Unknown kinds are kept as the original string in the :kind field.
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          @spec ingest_tree(meta_ast_node(), context(), query_fn()) ::
  {:ok, %{nodes: non_neg_integer(), edges: non_neg_integer()}} | {:error, any()}


      


Walks a MetaAST tree, generates CREATE statements for structural nodes
and RELATE statements for edges, and executes them via query_fn.
Returns {:ok, %{nodes: count, edges: count}} on success or
{:error, reason} on the first failure.
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          @spec to_dllb_document(meta_ast_node(), context()) :: map()


      


Converts a single Metastatic AST node into a map of fields suitable
for Dllb.Query.create/2.
Extracts metadata from the keyword list: :name, :line, :end_line,
:source_text, :signature, :doc. The kind and contextual fields
(language, file_path) are derived from the type atom and context map.
Examples
iex> node = {:function_def, [name: "parse", line: 10, end_line: 25], []}
iex> ctx = %{language: :elixir, file_path: "/app/lib/parser.ex"}
iex> doc = Dllb.MetaAST.to_dllb_document(node, ctx)
iex> doc.kind
"function_def"
iex> doc.name
"parse"
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          @spec to_dllb_edges(meta_ast_node(), context()) :: [edge()]


      


Walks a full MetaAST tree and extracts structural relationship edges.
Returns a list of {from_id, edge_type, to_id, properties} tuples.
Edge types extracted:
	"contains" - container -> function_def relationships
	"calls" - function_call edges (caller -> callee)
	"imports" - import edges
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          @spec to_dllb_embeddings(String.t(), map()) :: String.t()


      


Returns an UPDATE query string to set embedding fields on an existing record.
Examples
iex> embeddings = %{source_embedding: [0.1, 0.2, 0.3]}
iex> query = Dllb.MetaAST.to_dllb_embeddings("ast_node:MyMod_parse_2", embeddings)
iex> String.starts_with?(query, "UPDATE ast_node:MyMod_parse_2 SET")
true

  


        

      


  

    
Dllb.Schema 
    



      
Bootstraps the dllb database schema for code intelligence use.
Provides functions that generate all DEFINE TABLE, DEFINE FIELD, and
DEFINE INDEX statements needed for the ast_node table and its indexes.
The bootstrap/1 function accepts a query execution function, decoupling
schema definition from the connection pool.
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        Returns all schema statements (table definitions + index definitions) in order.



    


    
      
        ast_node_indexes()

      


        Returns the list of query strings to define all indexes on the ast_node table.



    


    
      
        ast_node_table()

      


        Returns the list of query strings to define the ast_node table and its 11 fields.



    


    
      
        bootstrap(query_fn)

      


        Executes all schema DEFINE statements through the given query function.
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          @spec all_statements() :: [String.t()]


      


Returns all schema statements (table definitions + index definitions) in order.
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          @spec ast_node_indexes() :: [String.t()]


      


Returns the list of query strings to define all indexes on the ast_node table.
Indexes:
	idx_kind - btree on kind
	idx_language - btree on language
	idx_file_path - btree on file_path
	idx_source_embedding - HNSW 768-dim COSINE on source_embedding
	idx_structure_embedding - HNSW 384-dim COSINE on structure_embedding
	idx_source_text - fulltext on source_text
	idx_docstring - fulltext on docstring
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          @spec ast_node_table() :: [String.t()]


      


Returns the list of query strings to define the ast_node table and its 11 fields.
Fields:
	kind (string, required) - the Metastatic node type
	name (string) - symbol/identifier name
	language (string, required) - source language
	file_path (string, required) - absolute file path
	line_start (int) - starting line number
	line_end (int) - ending line number
	source_text (string) - raw source text
	signature (string) - function/method signature
	docstring (string) - documentation string
	source_embedding (array) - 768-dim source code embedding
	structure_embedding (array) - 384-dim structural embedding
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          @spec bootstrap((String.t() -> {:ok, any()} | {:error, any()})) ::
  {:ok, :bootstrapped} | {:error, any()}


      


Executes all schema DEFINE statements through the given query function.
The query_fn must have the signature (String.t() -> {:ok, any()} | {:error, any()}).
Returns {:ok, :bootstrapped} on success or {:error, reason} on the first failure.
Examples
iex> Dllb.Schema.bootstrap(fn query -> send(self(), {:query, query}); {:ok, %{}} end)
{:ok, :bootstrapped}

  


        

      


  

    
Dllb.Error exception
    



      
Exception struct for dllb client errors.
Fields
	:message - human-readable error description
	:type - atom classifying the error, one of
:connection_error, :protocol_error, :query_error, :timeout
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          @type t() :: %Dllb.Error{
  __exception__: true,
  message: String.t(),
  type: :connection_error | :protocol_error | :query_error | :timeout
}
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